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Contributions  to  the  History  of  Thallium. 


ADDRESS  TO  OUR  READERS. 

Os  commencing  a now  year  and  a new  volume,  wo  may 
be  excused  fur  printing  once  more  a short  statement  of  ] 
our  aims  and  objects.  The  Chemical  News  was 
started  four  years  ago,  with  the  purpose  of  supplying 
the  chemist  with  the  earliest  information  on  tho  results 
of  laboratory  investigations  in  pure  science ; the 
technical  chemist  with  the  practical  applications  of  tho 
science  to  his  various  occupations ; and  tho  medical  pro- 
fession and  pharmaceutists  with  every  novelty  ot  interest 
relating  to  tho  materia  medica,  toxicology,  and  phar- 
macy. These  are  the  objects  we  shall  still  keep  in  view, 
and  steadily  pursue.  All  the  information  of  importance 
we  can  collect  from  European  and  American  sources  will 
bo  regularly  supplied ; original  researches,  and  articles 
on  matters  which  may  attract  particular  attention,  will 
bo  frequently  published ; reports  of  the  proceedings  of 
such  scientific  societies  as  possess  especial  interest  to 
the  chemist  will  receive  tho  earliest  insertion,  and  works 
relating  to  chemistry  an  early  notice.  Specifications  of 
all  patents  in  applied  chemistry  will  be  reviewed  as  soon 
as  they  are  made  public.  In  this  way  we  hope  to  keep 
our  subscribers  au  couranl  with  tho  progress  of  pure 
and  industrial  chemistry  all  over  tho  world. 

In  like  manner  we  seek  to  afford  tho  pharmaceutical 
chemist  and  druggist  every  information  necessary  to 
assist  him  in  the  practical  and  scientific  prosecution 
of  his  occupation.  Nor  are  the  political  interests  of  the 
profession  altogether  overlooked  or  neglected.  The 
CHEMICAL  News  is  the  organ  of  no  society,  and  is,  there- 
fore, free  to  urge  reform  wherever  it  may  appear  needed, 
and  to  encourage  every  effort  to  promote  the  general 
interest. 

The  present  year  will  be  fraught  with  interest  to  the 
chemist  and  druggist.  A national  Pharmacopoeia  is 
about  to  appear  of  more  important  a character  thnn  any 
which  has  issued  from  the  College  of  Physicians.  This 
work  will  receive  our  earliest  attention.  Again,  the 
rights  of  chemists  and  druggists  are  seriously  threatened  ; 
and  it  will  be  necessary  for  the  majority  to  combine  in 
order  to  defeat  any  attempt  of  the  Medical  Council  to 
deprive  them  of  their  privileges,  as  well  as  to  secure  the 
exemption  from  serving  on  Junes,  which  has  already 
been  conceded  to  a section.  To  promote  these  objects 
wc  shall  render  every  possiblo  aid. 

The  thorough  organisation  of  the  trade  should  bo  com- 
pleted as  early  as  possible,  and  the  machinery  is  for- 
tunately ready  by  which  this  can  be  effected.  The 
United  Society  of  Chemists  and  Druggists  offers  the  means 
by  which  the  entire  body  may  operate  in  concert.  We 
say  this  in  no  Bpirit  of  opposition  to  the  Pharmaceutical 
Society.  That  society  voluntarily  closed  its  doors  to  the 
majority  of  tho  trade  some  years  ago,  and  now  can  be 
in  nowise  astonished  that,  at  the  present  crisis,  some 
other  organisation  should  be  found  necessary. 

But  it  must  never  be  forgotten  that  tho  occupation  of 
a chemist  and  druggist  has  u scientific  as  well  as  a com- 
mercial aspect ; and  wo  arc  glad  to  have  the  opportunity 
of  recommending  to  our  readers  an  organisation  which 
has  for  its  object  “ tho  encouragement  of  pharmaceutical 
research.”  Ihe  British  Pharmaceutical  Conference  offers 
the  means  by  which  every  one  who  will  interest  himself 
in  the  improvement  of  pharmacy  can  be  brought  into 
communication  with  others  similarly  disposed,  so  that 
all  may  work  in  concert  for  tho  common  good.  Wc 
heartily  commend  the  Conference  to  the  notice  of  our 
readers.  It  has  been  organised  on  a thoroughly  catholic 
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basis,  and  has  for  its  sole  object  the  promotion  of  know- 
ledge. 

In  conclusion,  we  may  add  that  it  is  our  intention  to 
publish  occasional  courses  of  lectures,  and  popular 
papers, on  different  branches  of  the  science ; and  it  is  to 
be  hoped  that  our  more  rccondito  readers  will  look  with 
favour  on  these  attempts  to  diffuse  more  generally  a 
knowledge  of  chemistry,  and  so,  we  hope,  stimulate  a 
desire  for  a more  profound  acquaintance. 


SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 

Contribution*  to  the  History  of  Thallium , 
by  William  Crookes,  F.Jt.S. 

Oiaiute  of  Thallium. — This  salt  is  readily  pre- 
pared by  boiling  together  equivalent  quantities  of  car- 
bonate of  thallium  and  oxalic  acid,  in  just  sufficient 
water  to  dissolve  tho  product  when  hot.  Upon  cooling, 
oxalate  of  thallium  crystallises  out  in  the  form  of  small 
prisms,  brilliantly  wnite  and  lustrous.  It  is  not 
very  soluble  in  water,  and  is  insoluble  in  alcohol.  Ono 
hundred  parts  of  boiling  water  dissolve  9*031  parts  of 
tho  salt ; and  the  same  quantity  of  water  at  6o°  F. 
dissolve  1*443  parts.  One  part  01  the  oxalate,  therefore, 
requires  11*07  parts  of  boiling  water,  and  69*17  parts 
of  cold  water  to  dissolve  it.  M.  Kuhlmann  has  ascribed 
to  tho  neutral  oxalate  of  thallium  the  somewhat 
improbable  formula,  C4T10„;  but  several  closely  con- 
cordant analyses  have  shown  me  that  this  salt  hns 
the  normal  constitution  of  neutral  oxalates.  The 
method  adopted  for  analysis  is  very  simple,  and  gives 
remarkably  accurate  results.  A weighed  quantity, 
which  had  been  dried  over  sulphuric  acid,  was  gradually 
heated  in  an  air  bath  to  an  increasing  temperature,  tho 
weight  being  token  from  time  to  time.  At  230°  F.  a 
trace  of  hygroscopic  moisture  was  driven  off,  and  the 
oxalate  then  bore  a temperature  of  400°  F.  without 
further  change.  At  480*  l7.  it  began  to  discolour  slightly, 
but  it  was  found  to  have  lost  scarcely  any  appreciable 
weight.  Pure  concentrated  hydrochloric  acid  was  after- 
wards poured  over  the  crystals  ; slight  heat  was  evolved, 
and  in  a few  minutes  they  were  converted  into  a porous, 
spongy  moss  of  chloride.  The  excess  of  acid  was 
evaporated  off  over  a water  bath,  and  tho  residue  was 
heated  to  4000  F.  for  ten  minutes.  More  hydrochloric 
acid  was  then  poured  on,  and  the  evaporation  and  heating 
were  repeated.  This  was  performed  until  no  alteration 
of  weight  took  place,  the  final  heating  being  in  an  air 
bath  at  500°  F.  As  oxalic  acid  is  entirely  dissipated 
by  exposure  to  a temperature  of  320*"  1«\,  the  above 
treatment  effectually  removes  this  acid.  Many  experi- 
ments have  satisfied  me  that  chloride  of  thallium  will 
bear  & temperature  of  500°  F.  without  any  loss  of 
weight;  at  a slight  increase  of  heat  the  chloride  sud- 
denly fuses  to  a thin  brown  liquid,  white  vapours  being 
simultaneously  evolved. 

Analyses  conducted  in  tho  above  manner  gave  tho 
following  percentages  of  metal  iu  this  salt: — 

82*298 

82*274 

82*230 

82**06 


Mean  82*251 

Tho  formula  CaTlOt  requires  8 i*i 86  per  cent.  The 
neutral  oxalate  of  thallium  has,  therefore,  the  normal 
composition.  It  contains  no  water  of  crystallisation. 
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Binoxtluto  of  Tbtxlllanx — Upon  mixing  together 
two  equivalents  of  oxalic  acid  to  one  of  carbonate  of 
thallium,  and  boiling,  the  binoxalate  is  deposited,  on 
cooling,  in  the  form  of  large  plate*,  having  a pearly 
lustre.  The  crystals  were  purified  and  analysed  in  the 
same  way  as  the  neutral  oxalate.  Upon  exposure  for 
>i  hours’  to  a temperature  of  170°  F.,  tho  crystals 
became  opaque,  and  were  found  to  have  lost  3 "6 1 per 
cent,  of  water.  Further  heating  did  not  increase  this 
loss.  The  percentage  of  thallium  in  this  dried  salt  was 
found  to  bo  69-34.1.  Tho  formula  C,HT10„  requires 
69-510  per  cent,  of  metal. 

The  amount  of  water  present  in  the  crystallised  bin- 
oxalate  did  not  correspond  in  my  analyses  to  a definite 
number  of  equivalents.  The  mean  percentage  obtained  was 
3-61.  One  equivalent  of  water  in  tho  binoxalate  would  I 
require  a loss  of  199  per  cent.,  whilst  two  equivalents  of 
water  would  correspond  to  5-80  percent.  Tho  method  of 
analysis  was  such  os  to  render  tho  probable  error  of 
manipulation  insignificant ; and  the  closely  concordant 
results  obtained  in  the  estimating  tho  thallium  in  the 
dried  salt  prove  that  the  error  was  in  the  amount  of 
water  originally  possessed  by  tho  binoxalate  when  taken 
for  analysis.  It  had  been  dried  for  thirty-six  hours  over 
sulphuric  acid,  and  it  is  not  unlikely  that  it  may  have 
slightly  effloresced.  An  estimation  of  the  water  of 
crystallisation,  in  a specimen  taken  out  of  the  mother 
liquor,  and  merely  dried  by  pressure  botween  blotting 
paper  (containing,  therefore,  n little  free  moisture),  gave 
results  corresponding  to  a little  more  than  two  equiva- 
lents of  water.  I am,  therefore,  justified  in  assuming 
that  the  formula  for  the  crystallised  binoxalate  of  thal- 
lium is 

C4IIT108  + xAq. 

It  is  strongly  acid  to  test  paper,  and  is  much  more 
soluble  than  the  neutral  oxalate,  requiring  Icbs  than  its 
own  hulk  of  boiling  water  to  dissolvo  it.  At  6o°  F., 
too  parts  of  water  dissolve  5-338  parts  of  the  anhydrous 
salt,  equivalent  to  one  part  of  the  salt  in  18-73  parts  of 
cold  water. 


On  Cteeium. 

depuration  from  Rubidium — Bunsen*  has  made 
further  investigations  on  this  rare  clement.  He  could 
not  apply  Allen's  method  to  the  preparation  of  pure 
ctcsium  compounds  because  of  the  small  quantity  of 
the  element  obtainable  from  the  sources  at  his  command. 
He  discovered  that  ca»ium  could  be  separated  from 
rubidium  by  another  plan,  which  is  as  follows : — In  ir 
mixture  of  pure  KbCl  and  CsCl  tho  Cl  is  determined,  and 
from  its  amount  that  of  Itb  is  calculated.  The  chlorids 
are  converted  iuto  carbonates,  and  to  the  latter  salts  a 
little  more  tartaric  acid  is  added  than  is  necessary  to 
produeo  neutral  tartrate  of  cajsiam  and  bitartrate  of 
rubidium.  The  mixture  dried  and  pulverised  is  brought 
upon  a funnel,  whose  neck  is  stopped  by  a small  filter, 
and  the  whole  is  placed  in  an  atmosphere  saturated  with 
moisture.  The  neutral  caesium  salt  deliquesces,  and 
passes  the  filter,  while  the  acid  rubidium  salt  remains 
behind. 

Equivalent. — The  emsium  tartrate  was  converted 
into  chlorid,  and  the  latter  was  purified  from  traces  of 
KO  and  LiO,  which  it  acquired  from  tho  tartaric  acid, 
by  conversion  into  platin-chlorid,  washing,  &c.  This 
operation  was  repeated  six  times,  the  salt  being  each 
time  analysed.  The  last  three  results  coincided  very 
elosely,  and,  from  their  average,  the  equivalent  131-99 


was  deduced,  which  agrees  with  the  number  obtained 
by  Johnson  and  Allen,  viz.,  133-03,  and  fully  authorises 
the  use  of  tho  round  number,  133,  as  expressing  the 
combining  proportional  of  this  element. 

neliquesceor*  of  CsCl. — Bunsen  further  maintains 
tho  accuracy  of  his  original  assertion  that  CsCl  is 
deliquescent.  Johnson  and  Allenf  had  stated  that  it 
was  “ not  only  not  deliquescent,  but  scarcely  hygro- 
scopic.” The  observations  of  both  arc  entirely  correct 
for  the  circumstances  under  which  they  were  made. 
We  have  since  observed  pure  CsCl  to  deliquesce  in  a few 
moments  on  an  August  day;  while  at  this  writing, 
September  14,  the  same  specimen  has  been  exposed 
all  night  to  the  air  in  a room  with  open  windows, 
temperature  55°  F.,  and  is  in  appearance  perfectly  dry. 
Bunsen  rightly  remarks  that  “Johnson  and  Allen  appear 
to  have  made  their  experiments  in  a comparatively  dry 
atmosphere,  in  which,  as  is  known,  many  deliquescent 
salts  are  unaltered,  and,  therefore,  overlooked  the  de- 
liquescent character  of  CsCl.”  The  experiments  of 
Johnson  and  Allen  were  made  in  the  cloudy  and  foggy, 
but  cold  weather  of  November,— weather  which  is  com- 
monly designated  os  damp,  but  the  real  moistness  of 
the  atmosphere  they  only  judged  of  from  sensation. 

CsCl  much  resembles  urea  in  its  hygroscopic  relations, 
The  latter  substance  is  stated  by  most  recent  authors, 
including  those  who  have  had  occasion  to  observo  it 
especially,  to  be  unaltered  in  tho  air.  Thus  Lehmann, 
“ Physiological  Chemistry ; ” Gorup  Besanez,  “ Zooche- 
inischc  Analyse;”  Mitseherlich,  “Lclirbuch;”  Gcr- 
hardt,  on  authority  of  Pclouzc,  "Traite  dc  Chimie 
Orgnnique ; ” and  Neubauer,  *■  Analyse  des  llnrus,” 
assert  that  it  is  unchanged  by  exposure  to  the  air.  Gorup 
Besanez,  “Lehrbuch  dor  I’livsiologischcn  Chcmie,”  1861, 
states  that  it  is  “ permanent  in  tho  air,  but  rapidly 
absorbs  moisture.”  Gmclin  mentions  that  “ according 
to  earlier  statements  it  deliquesces  in  moist  air."  Wo 
have  repeatedly  observed  that  in  very  moist  air  urea 
rapidly  deliquesces,  though  usually,  except  in  summer 
weather,  it  is  not  visibly  affected  by  atmospheric  moisture. 

Npeetram  of  Civ-stum.— Johnson  and  Allen,  in  the 
paper  above  referred  to,  observed  that  “ Kirchhoff  and 
Bunsen,  in  the  figuro  given  by  them  ( Pogy.  Ann..  1861, 
and  Pres.  Zeitscnrift  fur  Analtjt.  Chemie,  Heft  1,  1861), 
represent  eleven  lines.  We  find  without  difficulty  seven 
more  lines,  and  observe  further  that  some  of  thoso 
figured  by  Kirchhoff  and  Bunsen  are  not  mapped  in  their 
correct  position." 

In  relation  to  this,  Bunsen  remarks,  “ We  regret  that 
Messrs.  Johnson  and  Allen  appear  to  have  neglected  to 
make  an  accurate  comparison  of  their  spectrum  with 
ours,  otherwise  they  would  have  easily  convinced  them- 
selves that  the  lines  given  by  them  agree  with  ours  as 
closely  as  is  possible ; that,  on  the  other  hand,  three 
lines  are  figured  on  our  plate  which  do  not  occur  at  all 
in  the caisium  spectrum.  These  lineB  have  been  printed 
on  a number  of  lithographs  by  fault  of  the  lithographer, 
in  consequence  of  a misunderstood  proof  that  was  not 
sent  to  us  for  revision,  and  lie  near  and  to  tho  right  of  the 
lines  designated  by  Johnson  and  Allen  as  VI.,X.,andXV.'' 

Johnson  and  Allen  could  but  conclude  that  the  coloured 
plate  in  Poggendnrjfs  Ann.,  accompanying  the  paper  of 
Kirchhoff  and  Buuscn,  was  a copy  of  their  spectrum  os 
far  as  the  important,  it.,  the  characteristic  and  brilliant 
lines  were  concerned.  They  are  therefore  scarcely  more 
in  fanlt  in  having  “ neglected  to  make  an  accurate  com- 
parison” than  Kirchhoff  and  Bunsen  are  in  permitting 
incorrect  spectrum  plates  to  be  circulated.  Freseniua 


I’rj.  A 1 , cxix.,  1. 


t CttBPCAL  News,  vet.  vil,  p.  110. 
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uses  the  uncorrected  chromo  - lithograph  in  the  new 
edition  of  his  “ Qualitative  Analvse,”  and  we  have  never  I 
yet  bad  the  good  fortune  to  see  the  lines  of  this  element 
correctly  mapped  on  any  coloured  print. 

Bunsen  notices  at  length  the  inaccuracies  of  the 
diagram  of  Johnson  and  Allen,  which,  as  the  latter  stated 
distinctly,  was  intended  to  give  npproximativelj  the 
position  of  the  lines  on  Kirchhoff  and  Bunsen's  scale, 
and  which  from  the  construction  of  the  spectroscope  they 
employed  would  not  be  exact. 

The  remark  of  Johnson  and  Allen  that  their  “ line  II., 
nearly  coincident  with  « lithium  of  Kirchhoff  and  Bunsen, 
and  not  figured  by  them,  is  as  bright  os  their  y emsiutn,  i 
our  VI.  (?)’’ — Bunson  passes  over  without  notice.  The 
observation  is  certainly  not  an  unimportant  one,  for  any 
person  occupied  in  preparing  the  new  alkalies  is  likely 
to  be  embarrassed  by  a line  that  in  small  instruments  is 
practically  coincident  with  a lithium,  if  it  be  not  credited 
to  ctesium  by  the  authorities. 

Johnson  and  Allen  rightly  state  that  “ the  yellow  line 
VIII.  is  hardly  less  characteristic  of  the  spectrum  of 
pure  caesium  than  the  two  blue  lines.  It  also  is  nearly 
as  distinct  os  any  of  the  green  lines  when  sodium  is  not 
present  in  too  large  quantity,  and  is  much  more  readily 
mode  out  than  the  extreme  red  line  > of  rubidium.”  This 
lino  was  wanting  in  the  original  spectrum  plate  of 
Kirchhoff  and  Bunsen.  Chemists  will  be  glad  that 
Bunsen  has  now  given,  in  connexion  with  the  paper  we 
refer  to,  a diagram  of  the  spectra  of  all  the  alkalies  and 
alkaline  earths,  os  well  as  of  thallium,  which  is  quite 
complete,  and  which,  by  following  his  simple  directions,  ; 
is  readily  and  exactly  comparable  with  the  spectra  of 
any  instrument.  lit  this  lie  figures  sixteen  lines  for 
ctesium. — S.  IK.  J.,  in  A merican  Journal  of  Science, 
xxxvi.,  413. 


Preparation  of  Chloropierin,  by  SAMUEL  Priestley. 
This  substance,  which  has  usually  been  prepared  by  dis- 
tilling picric  acid  with  hypochlorite  of  lime,  may  bo 
prepared  from  mcthylic  alcohol  directly— a fact  which 
establishes  beyond  doubt  tho  connection  of  chloropierin 
with  the  methyl  scries. 

I succeeded  in  obtaining  the  substance  in  the  following 
msnuer : — 

Bleaching  powder  is  introduced  into  a flask,  with  as 
much  mcthytalcohol  as  will  form  a paste.  After  mixing 
the  materials,  the  flask  must  be  plaoed  in  a shallow  basin 
of  cold  water,  in  order  to  prevent  the  volatilisation  of 
the  spirit  by  the  heat  disengaged. 

When  the  chemical  action  has  subsided,  nitric  acid  is 
added  carefully  and  by  small  portions  at  a time,  allowing 
the  action  to  subside  each  time,  the  flask  remaining  still 
in  the  water. 

The  whole,  when  dissolved,  is  submitted  to  distillation. 
During  the  distillation  a gas  is  evolved,  which  bums  with 
a green  flaine,  and  may  be  collected  over  water.  It  is 
probably  chloride  of  methyl,  but  I have  not  examined  it 
further.  These  product  which  collects  in  the  receiver 
appears  to  be  a mixture  of  chloroform,  chloropierin  and 
wood-spirit  These  substances  are  afterwards  separated 
by  distillation;  tho  chloropierin,  haring  a higher  boiling 
point,  remains  behind. 

In  the  actual  reaction  it  is  very  probable  that  chloro- 
form is  first  produoed,  and  that,  the  nitric  acid  reacts 
according  to  tho  following  equation  : — 

CHC1,  + } 0 = CNO.Cl,  + ” } 0» 

The  odour  and  oily  appearance  of  the  substance  leave 
110  doubt  os  to  its  true  chemical  nature. 

* Carbon  = 12.  Oxyjreu  = lfl. 
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Account  of  an  Oil-Lamp  Furnace,  fur  Melting  Metals 
at  a mile  Heat,  by  Charles  Griffin'. 

I have  been  for  some  time  engaged  in  experiments  on 
the  construction  of  chemical  lamps.  My  object  was  to 
discover  a method  by  which  chemists  and  metallurgists, 
who  have  occasion  to  melt  metals  at  a white  heat,  but 
who  happen  to  have  no  command  of  coal-gas,  mny  be 
cuubled  to  accomplish  their  purpose  by  other  agents. 

Fla.  1. 


| After  many  trials,  I have  contrived  an  oil-lamp  which  is 
not  only  as  powerful  in  action  as  the  best  gas  furnaces, 
but  almost  male  them  in  handiness  and  economy. 

Kcacrlptlra  of  Site  Apparatus. — The  oil-temp 
furnace  is  represented  in  perspective  by  Fig.  1,  aud  in 
section  by  Fig.  1.  It  consists  of  a wick-holder,  un  oil- 
reservoir,  and  a flic-clay  furnace.  To  these  must  be 
added  a blowing-machine  for  the  supply  of  atmospheric 
air. 

Tho  oil-reservoir  is  represented  at  letter  a.  It  is  made 
of  japanned  tinplate,  mounted  on  iron  legs,  and  fitted 

F10.  2. 
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Account  of  an  Oil-Lamp  Furnace. 


■with  a brass  stopcock  and  delivery-tube.  Its  capacity  is 
a little  more  than  a quart.  The  wick-holder  is  repre- 
sented at  letter  b,  and  the  upper  surface  of  it  by  the 
separate  figure  c.  The  wick  holder  and  the  oil-re- 
servoir are  consequently  detached. — d is  a tube  which 
brings  oil  from  the  funnel  e,  and/ is  a tube  to  be  placed 
in  connexion  with  the  blowing  apparatus.  The  wick- 
liolder  contains  three  concentric  wicks,  placed  round  the 
multiple  blowpipe  c,  which  is  in  communication  with  the 
blowing  tube/. 

The  crucible  furnace  consists  of  the  following  parts 
g is  an  iron  tripod ; A is  a flue  for  collecting  aud  direct- 
ing the  flame.  This  flue  is  of  such  a width,  that  when 
the  wick-holder  b is  pushod  up  into  it  uutil  the  top  of 
tho  wick  is  level  with  the  top  of  the  clay  cono,  there 
remains  a clear  air-space  of  ubout  Jth  inch  all  rouud 
between  the  wick-holder  and  the  cylindrical  walls  of  the 
flue.— » represents  a firo-clay  grate,  having  three  tongues, 


thown  by  «,  the  separate  figuro  of  its  upper  surfaoe. 
These  tongues  support  the  crucible,  without  stopping 
tho  rising  flame.— A is  a fire  clay  cylinder,  which  rests 
upon  the  grate  i,  and  encloses  tho  crucible,  forming, 
in  fact,  the  body  of  the  furnace.  Of  this  piece  there 
are  three  sixes:  the  smallest  is  of  3 inches  bore.,  and 
works  with  crucibles  that  do  not  exceed  if  inches 
diameter;  a middle  size,  4 inches  bore,  for  crucibles 
net  exceeding  3!  inches  diameter;  the  largest  size, 
5 inches  bore,  for  crucibles  not  exceeding  4}  inches 
diameter.  This  piece  being  heavy,  is  provided  with 
handles,  os  represented  ill  the  following  figure.  The 


walls  of  these  cylinders  are  from  1 to  1 J inch  thick.—/  is 
a flat  plate  of  tire-clay,  with  a hole  in  the  centre,  used  to 
cover  the  cylinder  kt  so  as  to  act  like  a reverberatory  dome ; 
m is  a cover  which  prevents  loss  of  heat  from  the  crucible 
by  radiation,  but  gives  egress  to  the  gaseous  products  of 
the  combustion  of  tho  oil ; n is  an  extinguisher  to  put 
over  the  wick  holder  when  an  operation  is  ended;  and 
o is  a support  for  the  wick-holder. 

JNo  chimney  is  required. 

.Hunairment  of  Ihf  Oil-Lamp  Furnace. — The 

apparatus  is  to  be  arranged  for  use  as  it  is  repre- 
sented by  Fig.  1.  The  cylinder  k is  to  be  selected  to 
fit  the  crucibles,  and  that  to  suit  the  quantity  of  metal 
that  is  to  be  melted.  1 lb.  of  iron  require*  the  smallest 
of  the  three  cylinders  described  above;  1 J lb.,  the  middle 
size;  5 lbs.,  the  largest  size.  The  air  way  between  the 
crucible  and  the  inner  walls  of  the  cylinder  should  never 
exceed  $ inch,  nor  be  less  than  £ inch. 

The  cotton  wicks  must  be  clean,  and  bo  trimmed  a 


little  below  the  level  of  the  blowpipe  c.  If  properly 
managed,  they  do  not  readily  burn  away,  but  can  Iws 
used  for  several  fusions.  Tho  reservoir  should  be  filled 
with  oil  for  each  operation.  The  proper  sort  of  oil  lor 
use  is  the  more  volatiio  kind  of  mineral  oil,  of  the  specific 
gravity  of*75o,  which  is  now  easily  procurable  at  about 
3*.  per  gallon.  The  variety  known  by  the  commercial 
name  of  turpenxine  answers  well.  The  combustion  of  a 
quart  of  this  oil,  costing  91!.,  gives  heat  sufficient  to  melt 
5 lbs.  of  cost  iron.  Probably  the  lighter  kinds  of  paraffin 
oil  may  be  suitable,  but  I have  not  had  an  opportunity 
of  trying  them.  Liquids  of  the  alcohol  class,  spirits  of 
wine,  aud  pyroxylic  spirit  can  be  used,  but  they  are  less 
effective  and  more  expensive  than  turpenzine.  Care 
must  bo  taken  not  to  spill  the  oil  on  the  table  or  floor, 
and  not  to  decant  it  carelessly  in  the  neighbourhood  of  a 
light,  because  atmospheric  air  strongly  charged  with  the 
vapour  of  these  light  oils  is  explosive.  When  the  oil  is 
burnt  in  the  furnace,  in  tho  manner  described  below, 
there  is  no  danger.  During  on  operation,  a wooden 
screen,  as  represented  by  the  dotted  lines  in  figuro  1, 
should  be  placed  between  the  oil  reservoir  and  the  fur- 
nace, to  prevent  tbc  vaporisation  of  the  oil  by  radiant 
heat. 

As  tho  wick-holder  b and  supply-pipe  d contain  only 
about  one  fluid  ounce  of  oil,  the  oil  must  be  run  continu- 
ously, during  a fusion,  from  tho  reservoir  a into  the  fun- 
nel e,  in  order  that  tho  cotton  may  bo  always  flooded. 
Tho  success  of  tho  fusion  depends  upon  the  due  supply 
of  oil,  to  which  point  the  operator  must  pay  attention. 
At  tho  commencement  of  a fusion,  tho  oil  must  be  run 
from  tho  rcsorvoir  until  the  surface  of  tho  oil  in  the  fun- 
nel has  a diameter  of  about  an  inch.  The  wicks  will  thon 
be  flooded,  and  a light  may  be  applied,  aud  a gentle  blast 
of  air  set  on.  The  oil  immediately  sinks  iu  the  funnel; 
and  tho  stopcock  must  be  opened,  and  so  regulated  as  to 
keep  the  oil  barely  visible  at  the  bottom  of  the  funnel. 
If  too  much  oil  is  supplied,  it  immediately  rises  in  tho 
funnel,  and  simultaneously  overflows  the  wick-holder. 
Too  much  vapour  is  then  thrown  info  tho  furnace,  and 
the  heat  is  immediately  lowered,  especially  at  the  begin- 
ning of  an  operation,  before  the  fire-clay  portions  of 
the  furnace  aro  well  heated.  If,  on  the*  contrary,  too 
little  oil  is  supplied,  the  wicks  burn,  and  the  operation  is 
spoilt.  Tho  demand  of  the  wick-holder  for  oil  depends 
upon  the  condition  of  the  furnace  and  the  character  of 
the  fusion  in  progress.  When  the  lamp  is  newly  lighted 
and  the  furnace  cold,  the  oil  should  be  passed  slowly,  in 
distinct  drops ; but,  as  the  furnace  becomes  hot,  tht  rapi- 
dity of  tho  supply  of  drops  should  be  increased ; and, 
finally,  when  the  furnace  is  at  a white  heat,  the  oil 
should  bo  supplied  in  a thin  continuous  stream.  When 
tho  fusion  to  be  effected  is  that  of  only  a small  quantity 
of  metal,  such  as  1 lb.  of  iron,  a rapid  supply  of  drops  of 
oil  is  sufficient  even  to  the  close  of  tho  operation.  At 
that  rate,  the  burner  consumes  about  pint  of  oil  in  an 
hour.  When  the  fusion  to  be  effected  is  that  of 4 lbs.  or 
5 lbs.  of  iron,  and  the  large  furnace  is  in  action  and  has 
been  brought  to  a white  heat,  the  supply  of  oil  must  be, 
os  stated  above,  in  a thin  continuous  stream,  aud  the 
operation  will  then  consume  2 pints  of  oil  in  the  hour. 
And  here  it  requires  remark  that,  with  that  continuous 
supply,  when  the  furnace  is  large  and  is  at  a white 
heat,  the  oil  does  not  rise  in  the  funnel,  being  instan- 
I t&neously  converted  into  gas  at  the  mouth  of  the  bur- 
! ner,  and  thrown  up  in  that  state  into  the  furnaco  for 
I combustion.  The  operation,  indeed,  consists,  at  that 
I point,  of  a rapid  distillation  of  oil-gas,  which  is  inimedi- 
| ately  burnt,  in  the  presence  of  air  supplied  at  a suitable 
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pressure  by  ft  duxon  blowpipes,  ineffective  contact  with 
the  crucible  to  be  hosted. 

The  ilarao  produced  in  this  furnace  is  >s  clear  as  that 
produced  by  an  explosive  mixture  of  air  and  coal-gas. 
It  is  perfectly  free  from  smokes  and  the  unconsumed 
vapours  which  occasionally  eacape  svilh  the  gaseous  pro- 
ducts of  the  combustion  are  even  less  unpleasant  to 
smell  and  to  breathe  in  than  are  those  which  arc  usually 
disengaged  by  a blast  gas  furnace,  or  by  an  ordinary 
lamp  fed  with  pyroxyiic  spirit. 

The  contents  of  a crucible  under  ignition  in  this  fur- 
nace can  at  any  moment  be  readily  examined,  it  being 
only  necessary  to  remove  the  pieces  l and  m with  tongs, 
and  to  lift  the  cover  of  the  crucible,  during  which  the 
action  of  the  furnace  is  not  to  be  interrupted. 

When  the  operation  is  finished,  tho  blast  is  stopped, 
the  stopcock  is  turned  off,  the  oil-reservoir  is  removed, 
the  wick-holder  is  lowered  on  the  support  o,  withdrawn  I 
from  the  furnace,  and  covered  with  the  extinguisher  n. 
The  quantity  of  oil  which  then  remains  in  tho  lamp  is 
about  ono  fluid  ounce. 

Pnrr  of  the  Oil-lump  t’urnacr. — TllO  furnace 
being  cold  when  an  operation  is  commenced,  it  will 
melt  i lb.  of  cast  iron  in  25  minutes,  1 j lb.  in  30  mi- 
nutes, 4 lbs.  in  4$  minutes,  and  5 lbs.  in  60  minutes. 
These  results  have  been  obtained  in  my  experiments. 
When  the  furnace  is  hot,  such  fusions  can  bo  effected 
in  much  less  timet  for  example,  1 lb.  of  iron  in  15 
minutes.  It  need  soarcely  be  added  that  small  quantities 
of  gold,  silver,  copper,  brass,  Herman  silver’,  &c.,  can  bo 
melted  with  great  ease,  and  that  all  the  chemical  pro- 
cesses that  arc  commonly  effected  in  platinum  and  porce- 
lain crucibles  can  be  promptly  accomplished  in  the 
smallest  cylinder  of  this  furnace ; and,  in  tho  case  of 
platinum  vessels,  with  this  special  advantage,  that  the 
oil-gas  is  free  from  those  sulphurous  compounds,  the 
presence  of  which  in  coal-gas  frequently  causes  damage 
to  the  crucibles. 

Kessbite  jHlowIn*  Power. — The  sire  of  the  blow- 
ing machine  required  to  develop  the  fusing  {rower  of 
this  oil-lamp  furnace  depends  upon  the  amount  of  heat 
required,  or  the  weight  of  motal  that  is  to  be  fused.  For 
ordinary  chemical  operations  with  platinum  and  por- 
celain crucibles,  and  even  for  the  fusion  of  1 lb.  of  cast 
iron  in  clay  or  plumbago  crucibles,  a blowing  power 
e^ual  to  that  of  a glass-blower’s  table  is  sufficient,  pro- 
vided the  blast  it  gives  is  uniform  nnd  constant.  But 
the  fusion  of  masses  of  iron  weighing  4 or  5 lbs.  demands 
a more  powerful  blower,  such  as  is  commonly  used  in 
chemical  laboratories  for  the  supply  of  air  to  blast  fur- 
naces when  fed  by  gas  or  coke.  The  highest  power  of 
tho  oil-lamp  furnace  depends,  indeed,  upon  the  power  of 
the  blowing-machine  that  is  to  be  used  with  it.  Much 
more  than  5 lbs.  of  iron  can  be  melted  by  the  gas  which 
this  oil-lamp  is  capable  of  supplying,  provided  a suffi- 
ciently powerful  blowing-machine  supplies  the  requisite 
quantity  of  air.  When  more  than  a quart  of  oil  is  to  be 
rapidly  distilled  into  ens,  and  the  whole  of  that  gas  is  to 
bo  instantly  burnt  with  oxygen,  it  is  evident  that  effec- 
tive work  demands  a large  and  prompt  supply  of  uir. 

Cost  of  the  Oll-I.ump  lurniirc. — As  til  all  prac- 
tical matters  of  this  soit  the  cost  is  a main  question  ; it 
may  be  useful  to  state  that  the  price  of  this  apparatus, 
complete,  without  the  blowing-machine,  hut  including 
overy  other  portion  necessary  for  heating  crucibles  up 
to  the  size  sufficient  to  fuse  1 lb.  of  cast  iron,  is  one 
guinea;  and  that  with  the  extra  furnace-pieces  for  cru- 
cibles suitable  for  5 lbs.  of  iron,  or  any  intermediate 
quantity,  the  oust  is  a guinea  and  a half. 
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On  Spirittu  Ammonia  Arnmaticut, 
by  W.  T.  Fewthell,  JF.C.8. 

Aromatic  spirit  of  ammonia,  commonly  called  ea 
volatile,  is  directed  by  tho  Pharmacopoeia  to  be  mado 
with  such  proportions  of  carbonate  of  potash  and  chlorido 
of  ammonium  as  it  is  supposed  will  produce  a neutral 
carbonate  of  ammonia  in  solution  in  a mixture  of  spirit 
of  wine  and  water,  with  flavouring  substances ; but,  as 
sometimes  happens  with  the  most  meritorious  designs, 
it  would  seem  that  the  purpose  intended  is  not  always 
fulfilled.  It  should  have  been  premised  that  it  is  with 
the  spirit  of  the  Pharmacopoeia  of  1851  we  are  dealing; 
and  it  now  almost  requires  an  apology  for  noticing  this 
article.  Whatever  apology,  however’ may  be  necessary, 
has  been  recently  supplied  by  a contemporary.  Tho 
formula  about  to  be  introduced  by  the  British  Pharma- 
copoeia will  be  noticed  in  due  time:  for  the  present  wo 
return  to  the  Pharmacopoeia  of  x8  51. 

In  this  work  we  find  the  following  recipe : — Take  of 
hydrocblorato  of  ammonia,  six  ounces;  carbonate  of 
potash,  ten  ounces;  cinnamon  and  cloves,  bruised,  of  each 
two  drachms  and  a half ; lemon  peel,  five  ounces ; recti- 
fied spirit  and  water,  of  each  four  pints ; mix,  and  distil 
six  pints.  Tho  result  of  this  process  is  stated  by  Pereira 
and  Itoyle  to  be  tho  production  of  chloride  of  potassium, 
and  neutral  carbonate  of  ammonia,  which  latter  distils 
over  with  spirit,  water,  and  essential  oils.  How  far  this 
statement  is  really  true,  and  what  the  distilled  product 
contains,  remain  to  be  seen. 

Tho  Pharmacopoeia  continues — “ llujus  nondus  sptci- 
Jfcum  est " — ( “ formula,”  as  a recent  novelist  writes) — 
“918.” 

Wo  have  here  again  an  invariable  specific  gravity 
asserted,  which  in  practico  it  is  found  almost  impossible 
to  secure. 

Wo  are,  of  course,  well  aware  that  sal  volatile  is  often 
made  by  private  formulae;  and  that  some  which  enjoy 
tho  highest  repute  ate  made  by  other  than  tho  Phar- 
macopccia  process.  We  do  not  suppose  that  this  fact 
1ms  tended  to  swell  tho  records  of  mortality  greatly ; 
but  we  must  not  be  supposed  to  defend  any  deviations 
from  the  authorised  formula). 

In  somo  instances,  respectable  druggists  keep  two 
preparations : one  made  according  to  the  Pharmacopoeia 
for  dispensing;  and  another  mado  for  retail,  more  pun- 
gent, as  suitiug  better  the  public  taste. 

We  confine  our  notice  to  the  preparation  made  exactly 
according  to  the  Pharmacopoeia,  and  the  question  to  be 
determined  is,  in  what  state  is  the  ammonia  in  that 
preparation  ? Is  it  really  monocarbouato,  or  does  there 
exist,  in  a genuine  Pharmacopoeia  preparation,  any  free 
ammonia? 

In  order  to  determine  this  point,  four  times  the  pro- 
portions of  the  Pharmacopoeia  were  distilled,  so  us  to 
produce  au  article  made  on  a manufacturing  scale. 
The  distillation  was  effected  in  an  earthenware  retort ; 

Spt . Am.  Aromaticm. 

and,  as  the  use  of  a worm  arc  liable  to  inconveniences, 
the  product  was  condensed  in  two  globular  condensers 
set  perpendicularly  in  separate  vessels  of  water,  and 
connected  by  means  of  an  earthenware  tube.  The 
vessels  were  kept  cool  by  a current  of  water  passing  in 
at  the  bottom  and  out  at  the  top. 

Small  samples  of  every  half-gallon  of  the  product 
were  taken  as  it  came  over.  For  tho  information  of  those 
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practically  unacquainted  with  tho  process  we  give  a 
brief  description  of  these  separate  portions  : — 

No.  i.  Sp.  gr.  -861,  was  a clear  bright  liquid,  which 
deposited  crystals.  The  odour  was  pungent,  but  only 
faintly  aromatic. 

No.  a.  Sp.  gr.  -870,  was  a clear  bright  liquid,  which 
deposited  crystals.  The  odour  was  pungent,  but  only 
faintly  aromatic. 

No.  3.  Sp.  gr.  -874,  wos  a clear  bright  liquid,  which 
deposited  crystals.  Tho  odour  was  pungeut,  hut  only 
faintly  aromatic. 

No.  4.  Sp.  gr.  '930,  was  also  a clear  liquid,  but  de- 
posited no  crystals.  The  odour  was  less  pungent,  but 
still  only  faintly  aromatic. 

No.  5.  Sp.  gr.  -988,  was  a slightly  turbid  liquid,  with 
a faintly  ammoniucal  odour,  but  much  moro  aromatic. 

No.  6.  Sp.  gr.  10002,  was  more  turbid,  very  slightly 
nmmoniacal,  but  still  more  aromatic,  the  smell  of  cloves 
predominating. 

No.  7.  The  whole  mixed  together  and  Altered,  was  a 
clear  and,  at  first,  colourless  liquid,  having  the  specific 
gravity  -938. 

The  first  point  in  the  chemical  examination  was  to 
determine  the  composition  of  the  crystals  deposited  in 
Nos.  r,  *,  and  3.  They  were  analysed  by  Mr.  Crookes, 
and  were  found  to  consist  of  bicarbonate  of  ammonia. 
Crystals,  similarly  obtained,  had  previously  been  analysed 
by  Mr.  C.  H.  Wood,  who  arrived  at  tho  same  result. 
The  liquid  portion  of  No.  3,  in  which  these  crystals 
were  deposited,  was  next  examined,  with  the  following 
results : — 

Total  ammonia  in  100  parts  . . . 2-311 

Carbonic  acid i*roi 

Calculated  for  monocarbonate  of  ammonia,  this  result 
shows  an  excess  of  the  alkali  equal  to  i-ou  per  cent. 
So  far,  then,  we  have  bicarbonate  of  ammonia  deposited 
ton  account  of  its  insolubility  in  alcohol),  and  u con- 
siderable amount  of  uucombincd  ammonia  in  the  solu- 
tion. 

We  may  pass  over  the  composition  of  the  other  solu- 
tions, and  now  only  quote  that  of  the  finished  product, 
in  which,  of  course,  tho  crystals  deposited  in  Nos.  1,  2, 
und  3 were  dissolved.  In  this  liquid  tile  proportions 
were  as  follows: — 

Total  ammonia  in  ico  parts  • . . 2-120 

Carbonic  acid  ......  1-473 

Calculated  as  before,  for  monoearbonatc  of  ammonia, 
the  results  show  the  presence  of  free  ammonia  to  tho 
extent  of  0 38  per  cent.  It  follows,  that  aromatic  spirit 
of  ammonia,  made  in  strict  accordance  with  the  directions 
of  t lie  Pharmacopoeia,  contains  free  ammonia. 

This  fact,  perhapB,  is  not  difficult  to  account  for.  The 
reason  for  it  will  probably  be  found  in  the  known  insta- 
bility of  tho  salts  of  ammonia  in  a state  of  vapour.  It 
would  seem  that  what  Dcvillc  calls  disossociation,  and 
what  Messrs.  Wanklyn  and  ltobinson  regard  as  decom- 
position, takes  place  with  carbonates  of  ammonia*  at 
comparatively  low  temperatures  j and  that,  beforo  tho 
constituents  can  again  unite,  a portion  of  the  carbonic 
acid  makes  its  escape. 

Leaving,  however,  this  part  of  the  question  to  be 
settled  by  more  competent  authority,  we  may  repeat, 
that  this  experiment  shows  that  aromatic  spirit  of 
ammonia,  made  strictly  according  to  the  l’harmneopccia, 
may  contain  free  ammonia,  and  that  its  specific  gravity 
may  be  as  high  ns'  -938.  The  difference  between  this 

• A recent  experimenter,  whoso  name  end  the  reference  t<>  wlnnt 
I id  per  at  the  moment  estates  mt,  assert*  that  when  a solution  of 
chloride  of  auiuioniiun  is  boiled  fur  some  ti’uo,  the  liquid  becomes  acid 
from  low  of  ammonia. 


number  and  '918  is  indoed  small ; but  we  have  seen  that 
differences  quite  as  small  have  been  made  use  of  to  fix 
an  undeserved  stigma  on  the  character  of  a conscientious 
manufacturer. 

One  other  point  deserves  a primary  notice.  It  is  aaid 
that  if  only  the  exact  quantity  ordered  by  the  Pharma- 
copoeia is  drawn  off,  the  aal  volatile  will  remain  without 
colour.  In  tho  experiments  recorded,  the  exact  quantity 
was  drawn  off,  and  now,  after  little  more  than  a month, 
the  liquid,  which  at  first  was  colourless,  has  become 
decidedly  brownish. 
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I mat,  Ladies  and  Gentlemen,  preface  these  lectures  by 
a few  remarks  concerning  the  lectures  themselves.  They 
have  been  established  by  a Dr.  George  Swiney,  who,  some 
years  ago,  left  a sum  of  m-mey  to  be  devoted  to  that  pur- 
pose. That  sum  is  invested  in  the  trustees  of  the  British 
Museum  ; and  the  lectureship,  which  can  only  be  held  for 
live  years,  must  be  held  by  a graduate  of  the  Medical 
faculty  of  the  University  of  Edinburgh.  The  trustees  have 
been  pleased  to  confer  upon  me  the  honour  of  Swiney  lec- 
turer for  the  ensuing  five  years. 

We  will  now  proceed,  if  you  please,  at  once  with  our 
subject. 

Geology  has  for  its  object  the  study  of  the  nature  and 
mode  of  formation  of  the  exterior  of  the  earth,  which 
alone  is  accessible  for  investigation.  That  exterior  is 
usually  designated  the  “ crust”  of  the  earth,  an  expression 
which  implies  necessarily  that  the  interior  is  not  solid,  but 
is  in  a state  of  greater  or  less  liquidity.  The  received 
hypothesis  is,  that  our  planet  was  once  molten,  and  that  in 
the  lapse  of  sges  it  has  gradually  cooled  down,  and  has  Ire- 
come  solid  on  its  surface.  On  the  present  occasion,  I do 
nut  propose  to  examine  the  foundations  of  this  hypothesis. 
I use  the  word  crust”  simply  because  it  is  a term  per- 
fectly well  understood,  and  generally  accepted,  and  not 
because  it  is  any  exponent  of  my  belief  on  this  subject. 

We  arc  acquainted  altogether  with  aboutiixty  elementary 
bullies— simple  Bubstauces,  os  chemists  term  them— which 
cannot  be  divided  into  any  simpler  forma  of  matter  ; and 
it  U really  remarkable  how’ few  constitute  the  great  bulk  of 
the  earth’s  crust— not  more  than  live.  These  five  are  silicon, 
aluminium— tho  basis  of  alumina,  calcium— the  basis  of 
lime,  and  oxygen,  and  carbon.  The  states  of  combination 
in  which  they  occur  are  silica,  that  is,  silicon  combined 
with  oxygen  ; alumina,  that  is,  aluminium  combined  with 
oxygen  ; and  lime,  or  calcium  combined  with  oxygen  ; and 
this  lime  is,  for  tho  most  part,  or,  at  all  events,  to  a very 
large  extent,  in  combination  with  carbonic  acid,  constitut- 
ing marble  and  limestone  in  its  various  forms.  Perhaps 
next  in  abundance  we  may  rank  magnesium ; but  on  this 
point  I cannot  speak  with  anything  like  certainty,  and  I 
should  be  very  unwilling  to  commit  myself  to  a definite 
numerical  statement  on  the  aubject.  We  arc  now  speak- 
ing, bear  in  mind,  of  the  solid  crust  of  the  earth.  Then, 
perhaps,  would  come  hydrogen,  iron,  sodium,  potassium, 
manganese,  chlorine,  sulphur,  and  phosphorus.  The 
hydrogen  to  which  I allude  is  that  existing  in  combination 
with  oxygen  in  the  form  of  water,  and  present  in  a state  of 
solid  combination  in  all  clay.  It  is  not  there,  as  chemists 
term  it,  us  hvgroscopic  water,  water  simply  of  moisture, 
which  can  be" expelled  at  a low  temperature,  but  it  is  there 
in  a state  of  actual  aolid  combination,  and  we  may,  there- 
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fore,  consider  it  to  be  one  of  the  constituents  of  the  solid 
crust  of  the  earth. 

The  geologist  everywhere  meets  with  problems  of  the 
highest  interest  which  chemistry  alone  can  solve  ; yet  it  is 
somewhat  surprising  that  in  this  country  of  geologists  the 
application  of  chemistry  to  the  solution  of  geological  phe- 
nomena should  hitherto  have  received  so  small  a share  of 
attention.  Geology,  it  must  be  admitted,  is  a most  com- 
prehensive science,  and,  to  be  studied  as  a whole,  requires 
knowledge  so  varied  and  so  extensive  that  there  is,  per- 
haps, no  living  geologist  who  can  be  said  to  have  mastered 
the  subject  in  all  its  details.  It  demands  more  than  a 
superficial  acquaintance  with  physic*,  mechanics,  inor- 
ganic chemistry,  mineralogy,  comparative  anatomy,  and 
botany.  Where  is  the  msn  who  possesses  this  combination 
of  acquirements  ? Not  a few  persons  have  attained  the  re- 
putation of  geologists  who  have  either  been  ignorant  of  the 
great  foundations  of  the  philosophy  of  geology,  or  have  had 
a very  slight  knowledge  of  the  subject.  To  know  and  to 
remember  the  order  of  superposition  of  rocks,  and  to  be 
able  to  recognise  the  fossils  which  they  respectively  con- 
tain, does  not,  I apprehend,  entitle  a man  to  rank  as  a 
philosophical  geologist.  As  well  might  a taxidermist  lay 
claim  to  the  title  of  zoologist,  or  an  ornithologist  to  the 
title  of  botanist.  The  conquests  which  remain  to  be 
achieved  in  geology  will,  doubtless,  result  from  the  apecial 
study  and  application  of  the  various  sciences  which  essen 
t Lolly  compose  the  great  science  of  geology,  and  there  is 
assuredly  no  line  of  investigation  w'hich  promises  richer 
fruit  than  that  relating  to  chemistry. 

Having  made  these  preliminary  remarks,  we  will,  if  you 
please,  proceed  at  once  to  examine  the  subject  of  this 
morning's  lecture.  That  subject  is  silicon,  perhaps  the 
most  abundant,  or,  certainly,  one  of  the  most  abundant 
elements  in  the  solid  crust  of  the  earth.  This  silicon  has 
only  recently  been  investigated  in  anything  like  a satisfac- 
tory manner.  It  exists  in,  and  is  the  foundation  of  silica 
in  its  various  forms.  Silica  exists  in  the  well-known  form 
of  quartz,  and  consists  of  silicon  combined  with  oxygen. 
In  BAnd  and  in  all  clay,  and  in  igneous  rocks  of  various 
kinds,  it  is  an  essential  constituent.  In  fact,  it  is  everywhere. 
This  silicon,  when  once  united  with  oxygen,  requires  an 
extraordinary  amount  of  affinity,  or  the  exercise  of  an  ex- 
traordinary force  to  dttach  it  therefrom. 

Silicon  exists  in  three  distinct  states,  the  amorphous  ot 
formless  state,  in  the  graphitic  state,  and  in  the  state  of 
crystallised  octahedral  silicon.  I have  here  placed  before 
you  some  very  fine  specimens  of  silicon,  for  the  loan  of 
which  I am  indebted  to  Mr.  Matthey,  of  Hatton  Garden. 
They  are  as  tine  as  can  well  be  seen.  I shall  not  attempt 
to  describe  the  substances  which  are  prepared  from  sili- 
con, as  tli  at  would  occupy  too  much  of  our  time. 

In  its  three  states,  silicon  differs  considerably.  In  the 
amorphous  state  it  occurs  in  the  form  of  a chocolate  brown 
powder.  In  the  graphitoidal  state  it  is  exactly  like  graphite, 
or  very  similar,  occurring  frequently  in  small  hexagonal 
plates,  as  produced  in  the  process  for  making  aluminium. 
Then  we  have  the  octahedral  form,  the  same  form  and  the 
same  crystalline  system  as  that  to  w'hich  the  diamond  be- 
longs.  But  here  it  is  a most  beautiful  substance,  of  n 
metallic  lustre,  and  a dork  bluish  grey  colour,  consider- 
ably more  blue  then  ordinary  graphite,  and,  I think,  more 
metallic  in  lustre. 

Silica  consists,  in  round  numbers,  of  about  48  parts  of 
this  silicon,  and  52  of  oxygen.  The  atomic  formula  adop- 
ted, and  first  suggested  by  Berzelius,  is  this,  Si  03,  repre- 
senting one  equivalent  of  silicon  combined  with  three  of 
oxygen  ; but  there  are  reasons  for  supposing  that  the  more 
accurate  expression  Is  Si  03,  one  equivalent  of  silicon  com- 
bined with  two  of  oxygen. 

Now,  long  ago  it  was  ascertained  by  SchafgoUch  that 
silica  exists  in  two  very  different  states.  In  one  state  it 
was  crystallised  as  quartz,  having  a specific  gravity  of  16. 
All  quartz,  for  example,  has  this  specific  gravity,  and  not 


only  quartz,  but  chalcedony,  homstone,  and  flint,  and  yet 
these  present  no  outward  sign  of  eryatalline  structure.  It 
is,  however,  maintained  by  Rose,  and  with  some  plaus- 
ibility, that  they  conaist  of  an  aggregation  of  excessively 
minute  crystals.  He  designates  these  forms  of  quartz  as 
cryitallini , in  contradistinction  to  the  ordinary  form  of 
rock  crystal,  which  is  distinctly  crytteUlUed.  We  have, 
then,  crystalline  quartz,  and  this  apparently  non-crystal- 
lised  form  of  quartz  which  I have  just  mentioned,  chalce- 
dony and  the  like,  of  the  high  specific  gravity  **6. 

Now,  there  is  another  form  of  silica  in  which  the  specific 
gravity  never  exceeds  2*3.  It  ranges  from  2*2  to  2*3,  and 
is  never  higher  than  that.  This  is  w’hat  is  termed  amor- 
phous, apparently  non-crystalline  silica  ; and  these  facts, 
you  will  perceive  directly,  have  or  may  have  a very  im- 
portant bearing  on  certain  geological  considerations  of  tbo 
highest  importance.  All  the  crystallised  silica  of  the  high 
specific  gravity  polarises  light.  The  amorphous  silica  of 
low  specific  gravity  does  not  polarise  light.  The  distinctly 
crystallised  silica  which  we  have  here  in  the  form  of 
quartz,  when  pulverised,  reduced  to  extremely  fine  powder 
by  trituration  and  levigation,  does  not  differ  chemically  in 
any  sensible  respect  from  the  powder  of  the  apparently 
amorphous  form  of  silica,  flint,  chalcedony,  and  the  like. 

Both  resist  the  action  of  boiling  alkaline  solutions,  whereas 
the  amorphous  silica  is  copiously  and  readily  dissolved  by 
such  solutions.  The  crystallised  silica  is  produced  in  the 
wet  way,  and,  so  far  as  we  know,  only  in  the  wet  way. 

By  the  wet  way,  I mean  through  the  agency  of  liquids, 
never  by  fusion  at  a high  temperature.  The  late  M.  Senar- 
mont,  who  has  devoted  considerable  attention  to  the  arti- 
ficial formation  of  minerals,  made  microscopic  crystals  of 
quartz  by  dissolving  silica  in  the  nascent  state,  that  is,  at 
the  moment  of  its  separation  from  a state  of  combination, 
in  very  dilute  hydrochloric  acid,  and  then  exposing  that 
solution  in  a closed  tube  to  a temperature  of  between  aco 
and  300  centigrade.  These  crystals  he  found  to  be  pre- 
cisely similar  in  crystalline  form  and  all  other  essential 
respects  to  those  actually  occurring  in  nature,  being  in 
the  form  of  six-sided  prisms,  terminated  by  the  usual 
pyramids  found  in  crystallised  quartz,  and  having  hexa- 
gonal faces  presenting  the  transverse  atrim  which  we 
so  constantly  see  on  these  crystals.  Here,  then,  is  a clear 
experiment  proving  the  production  of  crystallised  silica  by 
the  agency  of  liquids,  exactly  similar,  in  all  essential  re- 
spects, to  the  rock  crystal  of  nature.  It  is  true  that  the 
crystals  wrere  very  small ; but  that  in  no  way  affects  the 
truth  of  the  conclusion  to  w hich  I shall  draw  special  at- 
tention by-and-by  ; but  all  this  crystalliscdsilica,  of  which 
you  have  such  a fine  specimen  before  you,  has  been  pro- 
duced in  nature  by  the  agency  of  liquids,  and  not  by  , 

fusion  at  a high  temperature,  obtained  crystalline 

silica.  I use  the  word  cry$taliine%  because  it  was  not  dis- 
tinctly cryitallited.  His  specimens  he  examined  carefully 
by  the  microscope,  and  he  was  able  distinctly  to  recognise 
the  forms.  He  first  obtained  this  form  by  passing  chloride 
of  silicon  into  a tube  along  with  the  vapour  of  water,  but 
he  afterwards  procured  still  more  distinct  crystals  by  de- 
composing glass  at  a high  temperature  by  tne  agency  of 
water.  We  may  take  an  ordinary  piece  of  glass  and  boil 
water  in  it  for  almost  any  length  of  time,  without  appre- 
ciably acting  upon  it ; but  if  we  expose  ordinary  gloss  to 
the  action  of  w ater  at  a high  temperature  in  a close  vessel 
the  result  is  different,  ana  the  glass  is  rapidly  attacked 
and  corroded.  By  acting  upon  glass  consisting  of  silica, 
lime,  and  potash  by  water,  at  a high  temperature,  he  ob- 
tained the  well-known  mineral  called  Woliastonite,  which 
is  a silicate  of  lime  ; and  he  obtained  perfectly  transparent 
crystals  of  quartz,  not  less  than  two  millimetres  in  length. 

Here,  then,  is  a distinct  experimental  proof  of  the  forma- 
tion of  characteristic  crystals  of  quartz,  similar  to  those 
occurring  in  nature,  by  the  agency  of  water,  simply  at  a 
high  temperature,  upon  silicate  of  lime  and  potash,  or 
soda,  as  the  case  may  be.  That  is  immaterial.  It  is  a 
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fact  that  the  henry  compact  and  the  crystallised  silica 
often  occur  together,  and  hence  we  may  infer  the  simi- 
larity of  the  conditions  of  their  formation. 

I am  sadly  afraid  that  I may  lead  to  some  confusion 
about  this  crystalline  and  amorphous  silica,  and,  therefore, 
to  be  quite  clear,  allow  me  to  say  one  or  two  words 
further  upon  the  subject.  We  have  quartz  which  is 
distinctly,  manifestly  crystallised.  The  specific  gravity 
of  that  quartz  is,  ns  I said  a short  time  ago,  very  high  as 
compared  with  the  other — i'6.  Then  we  have  another 
form  of  silica  having  the  same  specific  gravity,  yet  not 
appearing  crystalline  to  the  eye,  although  there  are 
certain  reasons  for  supposing  that  it  may  be  composed 
of  an  aggregation  of  excessively  minute  crystals.  Then 
there  is  the  other  distinctly  amorphous  non-crystalline 
variety,  which  has  the  low  specific  gravity  of  2*3.  You 
soe  there  are  two  apparently  amorphous  varieties  of  silica. 
There  is  the  chalcedony,  for  example,  and  there  is  the 
mineral  called  opal.  If  we  compare  that  piece  of  common 
quartz  with  opal,  they  both  appear  non-crystalline,  and 
they  both,  therefore,  might  bo  confounded  under  the  term 
41  amorphous;”  but  the  term  “amorphous”  is  restricted  to 
tills  particular  form  of  solid  silica  having  the  low  specific 
gravity. 

All  attempts  to  crystallise  silica  by  fusion  have  hitherto 
failed.  Many  experiments  were  made  upon  thiB  subject  a 
long  time  ago  by  means  of  the  oxy-hydrogen  blow- pipe. 
Silica  has  been  distinctly  fused  into  small  globules.  There 
is  no  great  difficulty  about  that.  More  recently,  Devi  lie, 
who  has  paid  special  attention  to  the  application  of  high 
temperatures  to  metallurgical  purposes,  has  succeeded  in 
fusing  silica  in  considerable  quantities,  and  he  has  sub- 
jected it  to  slow  cooling,  but  never  in  a single  instance 
has  there  been  the  slightest  trace  of  crystallisation ; and 
such  silica— silica  fused  at  these  high  temperatures — has 
always  the  low  specific  gravity  of  1*3.  You  will  see  the 
bearing  of  that  by-and-by  upon  the  supposed  formation  of 
granite  and  certain  other  igneous  rocks.  If  we  take  a 
piece  of  this  crystallised  quarts  of  a high  specific  gravity,  ; 
and  fuse  it,  wc  convert  it  into  a substance  somewhat  ! 
resembling  the  silica  of  the  low  specific  gravity,  having 
the  gravity  of  * 3.  Now  that  is  apparently  n small  fact, 
but  in  a geological  point  of  view  it  is  one  of  the  highest 
interest.  ‘Formerly,  it  was  a marvel  to  melt  a bit  of 
platinum  as  big  as  a pin’s  head.  Now,  Dcville  has  suc- 
ceeded in  melting  it  in  a mass  as  big  as  that  of  which  this 
is  a model.  The  real  piece  was  in  the  Exhibition  of  last 
year.  This  platinum  sometime**  contains  silicon,  and  in 
fusion  the  silicon  becomes  oxidised,  ami  converted  into 
silica,  and  you  get  the  melted  silica  swimming  on  the  top 
of  the  melted  platinum  in  the  form  of  a thin,  transparent, 
colourless  liquid,  so  high  is  the  temperature. 

I have  now  to  speak  especially  of  certain  important 
experiments,  made  by  Gustave  Hose,  upon  the  subject  of 
the  specific  gravity  of  silica  ss  determined  by  temperature. 
It  is  a curious  point  that  he  found,  that  whin  perfectly 
transparent,  entire  rock  crystal  underwent  long  exposure, 
say  for  eighteen  hours,  to  a porcelain  furnace,  in  which 
the  temperature  is  exceedingly  high,  though  nothing  bo 
high  ns  that  required  for  the  fusion  of  platinum— being 
estimated  at  about  »ooo°  centigrade— there  was  no  altera- 
tion in  the  specific  gravity  at  this  temperature  ; but  when 
the  same  crystal  was  exposed  to  the  same  conditions  of 
temperature,  having  been  previously  pulverised— reduc  ed 
to  fine  powder— its  specific  gravity  was  reduced  from 
t*6  to  1-3.  Again,  he  found  in  the  case  of  common  flint 
having  a specific  gravity  of  rwi,  owing  to  certain  im- 
purities which  interposed,  that  by  exposure  to  this  high 
temperature  for  a long  time,  its  specific  gravity  was 
reduced  to  2*237.  There,  again,  is  another  example  of 
the  influence  of  high  temperature  in  reducing  the  specific 
gravity  of  silica  in  this  particular  state  of  aggregation. 

We  have  now  to  consider  more  particularly  this  amor- 
phous silica,  or  that  form  of  silica  to  which  Professor 
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Graham  has  so  well  given  the  name  of  44  colloidal,  or  jelly- 
like  silica.”  This  silica  is  obtained  in  various  ways,  which 
are  very  well  known  in  tjje  laboratories  of  chemists.  It 
is  obtained  by  the  decomposition  of  silicates  by  acids.  If 
1 take  a silicate  of  potash  or  a silicate  of  soda,  which 
will  dissolve  readily  enough  in  water,  the  solution  of 
which  is  known  by  the  name  of  water-glass,  about  which 
we  have  heard  so  much  with  regard  to  the  preservation 
of  stone  ami  the  like,  and  add,  under  certain  conditions 
of  dilution  and  so  forth,  an  acid  to  that  water-glass,  the 
silica  will  immediately  separate  in  the  form  of  a jelly — 
such  a jelly  as  I have  here  ; it  might  be  mistaken  for  a 
piece  of  ordinary  jelly.  Under  other  conditions  of  dilution 
there  would  be  no  immediate  separation  of  jelly  whatever, 
j hut  the  whole  of  the  silica  will  be  retained  in  solution, 
though  it  be  separated  from  its  combination  with  the  base 
by  the  addition  of  a stronger  acid ; but,  on  keeping,  it  will 
ultimately  gelatinise,  or  during  evaporation,  by  the  appli- 
cation of  heat,  the  silica  will  be  thrown  down  in  the  same 
jelly-like  state.  We  will  make  this  experiment  before 
you,  that  you  may  see  the  result  for  yourselves.  These 
experiments  may  seem  very  small ; but,  at  the  same  time, 
they  are  extremely  interesting  in  reference  to  certain 
geological  phenomena.  Here  it  is  immediately  a great 
lump  of  jelly.  There  is  no  mistake  about  the  fact.  It 
may  he  inverted  without  being  spilled.  Well,  now  we 
will  try  the  other  condition,  and  see  if  we  can  retain  it 
all  in  solution.  Sometimes  things  do  not  go  quite  as  they 
ought.  It  depends  entirely  upon  the  degree  of  dilution. 
There  it  is ; but  still  there  is  a large  amount  of  water  con- 
tained in  the  silica  ; and,  if  time  permitted,  we  could  soon 
render  that  evident  by  the  application  of  heat  and  evapo- 
ration ; but  it  would  take  more  time  than  we  can  devote 
for  the  purpose.  When  evaporated  to  dryness  this  jelly 
forms  a white,  amorphous  powder,  exactly  like  that  which 
I hold  in  my  hand.  This  gelatinised  silica,  or  colloidal 
stale  of  silica,  is  produced  by  the  action  of  water  on  a 
peculiar  compound  termed  44  fluoride  of  silicon”— a well- 
known  compound  in  the  laboratory  of  chemists.  It  is  a 
gaseous  compound,  consisting  of  silicon  in  combination  with 
the  element  fluorine,  which  is  an  essential  constituent  of 
common  fluor  spar.  It  is  a perfectly  transparent,  colour- 
less gas,  which  immediately  suffers  decomposition  by  con- 
tact witli  water  : hence,  when  this  gas  is  allowed  to  escape 
into  the  atmosphere,  under  ordinary  circumstances  it  pro- 
duces a copious  white  smoke,  due  to  the  formation  and 
deposition  of  silicu.  We  will  endeavour  to  prepare  it 
here.  We  have  in  the  flask  a quantity  of  fluor  spar  and 
sand.  We  mix  that  with  sulphuric  acid,  and,  under  these 
conditions,  the  fluoride  of  silicon  is  formed,  which,  in  passing 
through  water,  becomes  immediately  decomposed,  deposit- 
ing gelatinised  silica.  If  we  were  to  plunge  the  delivery- 
tube,  conveying  the  gas,  into  w'Ater,  the  quantity  of  silica 
immediately  produced  would  be  so  great  as  to  stop  up 
the  tube,  and  to  burst  the  flask.  In  order  to  avoid  that 
effect,  it  is  usual  to  place  at  the  bottom  of  the  vessel  a 
quantity  of  mercury,  over  which  is  the  water,  and  to  let 
the  gas  escape  in  the  mercury,  and  below  the  water.  This 
gelatinous  silica,  when  dry,  forms  an  exceedingly  light 
powder.  In  fact,  it  is  in  a state  of  the  extremes!  possible 
division.  As  fur  as  I know,  there  is  no  other  way  of 
making  amorphous  silica  in  such  a fine  state  of  division 
us  this. 

We  wilt  now  notice  the  solubility  of  silica.  And  this 
is  a subject  of  very  high  importance  to  geologists. 

Now,  in  an  aqueous  solution  of  potash,  for  two  part#  by 
weight  of  solid  potash  in  solution  there  is  dissolved  one 
pait  by  weight  of  this  extremely  fine  silica  in  fluoride  of 
»ilicon.  Of  silicon  in  the  state  of  quart*  there  is  dissolved 
*009  f*r  twopjirts  by  weight,  and  of  silica  in  the  state  of 
flint  there  is  dissolved  *038.  This  difference  is  due  simply, 
or,  at  all  events,  in  a great  measure,  to  a difference  of 
aggregation.  When  rook  crystal  has  been  actually  melted, 
and  then  pulverised,  it  is  as  soluble  in  this  men- 
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slruum— this  solvent — as  the  silica  from  the  fluoride  of 
silicon,  obtained  by  the  decomposition  of  water.  Silica 
dissolves,  to  a certain  extent,  in  water  containing  alkaline 
carbonates.  The  light  variety  is  far  more  soluble  than 
the  heavy  variety.  An  aqueous  solution  of  carbonate  of 
potash,  or  soda,  for  example,  dissolves  fifteen  times  more 
amorphous  than  crystalline  Bilica.  With  regard  to  the 
solubility  of  silica  in  pure  water,  Bischoff  states,  that  one 
part  of  silica  dissolves  in  769230  parts  of  water. 

I have  now  to  bring  before  your  notice  some  results 
obtained  by  Professor  Graham,  which  are  as  interesting  as 
they  are  novel,  and,  I think,  important.  I allude  to  the 
phenomena  of  dialysis,  which  will  possibly  hereafter  be 
found  to  explain  many  obscure  geological  phenomena. 

Now  let  us  see  what  we  mean  by  the  term  **  dialysis." 
Here  is  a common  vessel  of  glass,  and  here  is  some  paper 
teimed  “ parchment  paper,”  prepared  in  a particular  way. 
Here  ia  a hoop  of  gutta  perclia.  The  paper  is  tied  round 
this  hoop,  or  fixed  in  this  hoop,  so  that  you  get  a circular 
vessel,  the  bottom  of  which  consists  of  this  parchment 
paper.  Now’,  into  this  glass  vessel  we  may  suppose  we 
place  pure  water,  and  into  the  hoop  vessel  we  will  place 
some  of  that  solution  that  we  had  just  now — a solution  of 
silicate  of  soda  to  which  the  acid  has  been  added  in  such 
a way  as  not  to  precipitate  the  silica.  Here  is  that  solu- 
tion. Into  the  hoop  we  will  put  the  solution,  and  then 
place  the  whole  on  some  pure  water,  and  there  leave 
it.  What  will  take  place  ? Well,  in  the  course  of  Lime  a 
certain  proportion  of  the  silica  will  pass  through  that  mem  - 
brane into  the  other  constituents  in  the  solution,  but 
eventually  there  will  remain  in  the  floating  hoop  vessel, 
covered  with  paper  at  the  bottom,  a pure  solution  of  silica. 
All  the  hydrochloric  acid  will  be  gone  by  virtue  of  the 
operation  of  that  paper.  The  chloride  of  sodium,  or  potas- 
sium, as  the  case  may  be,  will  be  gone — with  a cortain  pro- 
portion of  silica,  it  is  true— and  there  will  remain  at  length 
a pure,  limpid,  colourless  solution  of  silica. 

Professor  Graham  has  been  so  kind  as  to  supply  me 
with  illuatrations  for  this  lecture,  w'hich  I will  now  place 
before  you.  I really  da  not  know  any  discovery  which  is 
of  higher  interest,  or  promises  more  important  results,  or 
more  beautiful  results,  than  dialysis.  Here  is  a 5 per 
cent,  solution  of  silica.  The  water  contains  5 per  cent,  of 
silica.  There  is  no  base  there  to  retain  that  silica  in 
-lolution.  There  it  is — a pure  limpid  solution  of  silica  in 
pure  water.  In  the  course  of  time,  if  the  solution  has  a 
certain  strength,  it  will  gelatinise,  or,  us  Professor  Graham 
calls  it,  poetise — form  jelly.  The  weaker  and  purer  the 
solution,  the  lesa  tendency  it  has  to  gelatinise.  Professor 
Graham  expresses  an  opinion,  that  with  one  per  cent,  of 
silica  dissolved  in  it,  the  solution  might  be  preserved  fur 
an  indefinite  length  of  time  without  change. 

There  arc  some  very  curious  properties  about  this  solu- 
tion to  which  I am  very  anxious  to  call  the  attention  of 
geologists  especially.  This  solution  may  contain  as  much 
as  14  per  cent,  of  silica,  and  yet  be  perfectly  limpid,  and 
not  in  the  least  viscous.  It  may  be  boiled  in  a flask  for  a 
considerable  time,  and  concentrated  considerably  without 
change.  When  healed  in  aa  open  vessel  a ring  of  in- 
soluble silica  is  apt  to  form  mound  the  margin  of  the  liquid, 
and  this  may  soon  cause  the  whole  to  gelatinise.  The 
solution  is,  as  I said,  durable  in  proportion  to  its  purity. 
It  is  not  easily  preserved  beyond  a few  days  unless  con- 
siderably diluted.  It  becomes  opalescent  after  a short 
time,  and  then  the  jelly  separates  ; and  once  separated,  it 
cannot  be  redissolved  in  water.  When  the  jelly  is  formed 
suddenly  it  is  always  more  or  less  opalescent.  Here  is 
s?mc  which  has  been  formed  slowly  by  Professor  Graham. 
It  is  a perfect  jelly,  perfectly  colourless  and  limpid,  like 
rock  crystal.  If  you  just  touch  it  slightly  in  that  way 
you  give  rise  to  a vibratory  tremor.  It  contracts,  after  n 
few  days,  even  in  a close  vessel,  and  then  pure  water 
separates  from  it.  It  is  a very  curious  fact  in  connection 
with  it,  that  coagulation,  or  the  separation  of  silica  in  the 
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jelly-like  state,  is  effected  in  the  course  of  a few  minutes 
by  a solution  containing  one  ten- thousandth  part  of  any 
alkaline  or  earthy  carbonate,  but  not  by  caustic  ammonia 
or  neutral  or  acid  salts,  nor  by  sulphuric,  nitiic,  or  acetio 
acid.  Coagulation  occurs  in  a short  time  after  passing 
carbonic  acid  through  the  solution.  We  will  make  the 
experiment  of  producing  the  jelly  by  the  addition  of  a 
little  carbonate  of  soda  to  this  solution.  It  is  one  of  the 
prettiest  experiments  connected  with  the  subject.  I am 
soiry  1 cannot  present  it  on  a larger  scale.  This  is  a per- 
fectly limpid  liquid  solution.  Now,  after  adding  a little 
of  this  solution  of  carbonate  of  soda  to  it,  we  shall  soon 
have  it,  I think,  so  solid  that  we  shall  be  able  to  invert 
the  glass  without  spilling  it.  It  always  takes  a little  time  f 
and  when  it  is  suddenly  made,  it  U always,  ns  I have  said, 
opalescent,  and  not  transparent  like  that  which  you  have 
in  the  tube.  Hydrochloric  acid,  on  a small  quantity  of 
caustic  potash  or  soda,  gives  stability  to  the  solution.  It 
has  a slightly  acid  reaction,  somewhat  greater  than  that 
which  may  be  produced  by  carbonic  acid.  Dried  by  the 
air-pump  vacuo,  at  the  ordinary  temperature,  it  forma  a 
beautiful,  transparent,  glassy  mass  of  great  lustre,  no 
longer  soluble  in  water,  and  which  reminds  one  greatly 
of  that  beautiful  variety  of  opal  termed  " hyalite." 
Here  it  is.  It  is,  in  fact,  opal.  This  is  some  prepared  by 
Professor  Graham  in  the  way  mentioned.  The  jolly  haa 
been  dried  by  evaporation  in  vacuo.  It  may  retain  as 
much  as  21  or  21  per  cent,  of  water. 

1 am  just  selecting  all  those  points  which  I think  have 
an  express  bearing  on  geology.  Ordinary  silicate  of  soda 
is  not  at  oil  what  is  termed  “ colloidal;"  that  is  to  say,  if  I 
were  to  put  this  silicate  of  soda  into  this  hoop-vessel,  and 
leave  it  theTe  flouting  upon  the  water,  it  would  past 
through,  to  a certain  extent,  to  the  water,  but  there  would 
be  no  separation  of  its  constituents.  When  hydrochlorie 
ncid  is  added  and  the  constituents  eliminated,  then  it  is 
that  you  get  this  action  set  up.  This  soluble  form  of 
silica  unites  with  various  organic  matters,  as,  for  example, 
with  common  gelatine,  or  with  skin,  in  fact,  you  may 
tan  by  means  of  silica,  and  produco  leather  containing  as 
much  as  70  per  cent,  of  silica. 

We  will  now  inquire,  with  regard  to  this  peculiar  solu- 
tion of  silica  obtained  by  Professor  Graham,  whether  there 
is  any  reason  to  suppose  that  a similar  process  to  that  by 
which  this  is  prepared  may  play  any  purlin  the  operations 
of  nature.  The  condition  required  i*,  that  there  should  be 
a soluble  silicate,  and  there  is  no  difficulty  in  explaining 
how  this'tany  be  produced.  This  we  shall  examine  here- 
after, when  we  speak  of  the  silicates.  The  condition  is,  a 
soluble  silicate  dissolved  in  water,  and  the  decomposition 
of  that  silicate  by  some  agent,  such  as  hydrochloric  acid. 
We  thus  get  the  solution,  and  now  for  the  apparatus. 
Does  nature  present  us  with  any  apparatus  which  can  take 
the  place  of  this  so-called  dialyser  ? All  that  we  want  is 
the  porous  bed  of  some  rock  like  sandstone,  in  some  con- 
venient position,  and  that  sandstone  will  act  exactly  as 
the  dialysing  apparatus  here  acts.  It  remains  now  for 
practical  geologists  to  look  out  for  these  conditions,  and 
see  how  far  an  application  can  he  made  of  these  important 
discoveries  of  Professor  Graham. 

I now  call  your  attention  to  the  separation  of  tho  silica. 
Every  bubbleof  the  fluorideof  silicon  as  it  passes  up  through 
the  water  becomes  immediately  decomposed,  and  a portion 
of  the  gas  escapes,  not  being  thoroughly  in  contact  with  the 
water  everywhere,  and  produces  a slight  smoke.  We  want 
to  avoid  the  production  of  that  smoke  as  far  os  possible. 
I think  we  may  really  have  reason  to  believe  that  this 
solution  may  play  an  important  part  in  the  phenomena  of 
nature  ; for  I think,  as  we  shall  see  hereafter,  that  there  is 
no  difficulty  in  explaining  how  such  a solution  may  be 
obtained  as  is  requisite  to  exhibit  the  phenomena  of  dialy- 
sis ; and  1 think  that,  very  probably  in  nature,  we  may 
find  conditions  exactly  suitable  for  dialysis.  Well,  then, 
if  this  be  the  case,  we  shall  be  at  no  loss  to  understand 
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how  in  many  instance*  silicification  has  occurred.  We 
know  that  it  has  occurred,  and  occurred  to  an  enormous 
extent,  in  nature.  The  mineral  termed  **  opal,”  which  I hare 
referred  to  several  times,  is  nothing  more  than  amorphous 
silica  containing  a little  water.  The  proportion  of  water 
is  not  definite ; it  is  variable,  the  extremes  being  some* 
where  about  3 per  cent,  and  13  per  cent,  of  water.  Some- 
times this  opal  exhibits  moat  beautiful  colours,  and  then 
it  acquires  the  name  of  “ precious  opal."  These  colours  are 
due  to  a peculiar  structural  arrangement,  and  may  be 
explained  by  the  laws  of  optics.  Now,  here  is  a mass  of 
opal  from  Mexico  ; and  if  any  one  will  just  examine  these 
two  in  contact— the  substance  prepared  by  evaporation  in 
vacuo  by  Professor  Graham’s  experiment,  and  the  natural 
opal— he  cannot  fail  to  be  struck  with  the  resemblance 
between  the  two.  The  mineral  termed  “ hyalite”  is  also  a 
kind  of  opal  met  with  in  basaltic  rocks.  It  is  another  form 
of  amorphous  silica.  This  hyalite  contains  an  amount  of 
water,  the  extremes  of  which  are  3 and  6 per  cent.  Here 
is  another  specimen  of  it. 

I will  now  call  your  attention  for  a minute  or  two  to  a 
peculiar  substance  which  has  been  found  in  our  blast 
furnaces  or  iron-smelting  furnaces  ; and  I think  we  shall 
see  reason  in  the  course  of  these  lectures  to  believe, 
that  even  these  processes  which  are  so  abundantly  prac- 
tised, or  rather,  practised  on  so  large  a scale  in  various 
parts  of  this  country,  may  really  furnish  indications  of 
gTcat  importance  to  the  geologist.  In  the  hearths  of  blast 
furnaces  is  occasionally  found  a white,  delicate,  fibrous 
substance,  to  which  the  name  of  “ fibrous  silica”  has  been 
given.  It  has  been  carefully  examined,  especially  by 
Hose,  who  finds  it  to  consist  essentially  of  silica.  It  is  silica 
in  the  amorphous  state — silica  produced  at  a high  tem- 
perature, and,  therefore,  having  a specific  gravity  not  ex- 
ceeding a**  or  1*3.  It  has  been  found  in  many  furnaces. 
We  are  not  perfectly  certain  yet  as  to  the  precise  condi- 
tions under  which  it  has  been  generated,  but  most  likely 
it  may  have  resulted  from  the  oxidation  of  silicon.  Sorby 
informs  us  that  he  obtained  fibrous  silica,  exactly  similar 
to  that  occurring  in  the  hearths  of  blast  furnaces,  by  pass- 
ing that  gas  which  we  are  now  passing  though  the  water, 
fluoride  of  silicon,  together  with  the  vapour  of  water, 
through  a porcelain  tube  heated  to  red- whiteness.  By 
introducing  the  fluoride  of  silicon  at  one  end  of  the  tube, 
and  the  steam  at  the  other,  he  obtained  silica  only  in 
small  vitreous  grains.  That  is  the  amorphous  silica. 

Now,  I cannot  forbear,  before  concluding  this  lecture, 
just  for  a second  forestalling  what  I shall  say  hereafter  in 
speaking  of  the  formation  of  certain  igneous  rocks,  espe- 
cially of  granite.  I will  make  one  or  two  remarks  by  way 
of  inference  from  the  facts  I have  now  laid  before  you. 
For  a long  time  it  has  been  tbe  received  notion,  that  all 
granite,  which  occurs  so  abundantly  in  the  crust  of  the 
earth,  has  been  the  result  of  igneous  fusion  at  a very  high 
temperature  ; but  there  are  certain  difficulties  which  ha\e 
always  been  in  the  way  of  accepting  this  view  of  the 
subject — difficulties  known,  at  all  events,  to  those  who 
have  been  accustomed  to  make  experiments  on  the  fusion 
of  mineral  substances  at  high  temperatures.  Now,  let 
us  look  at  the  fact  of  quartz  occurring  in  this  granite. 
Granite  consists,  as  most  of  us  know,  of  three  minerals — 
quartz,  mica,  and  felspar.  Quartz  is  crystallised,  and 
always  has  the  specific  gravity  2 6.  There  is  not  a single 
instance  known  to  the  contrary.  There  is,  therefore,  reason 
to  believe  that  that  quartz  never  could  have  been  fused  ; 
for  we  have  seen  that  the  moment  we  fuse  silica,  no  matter 
in  what  state  it  was  previously,  you  obtain  a glass-like 
colloidal  or  non-crystalline  mass,  having  a specific  gravity 
never  exceeding  1-3-  If  this  be  so,  then  I think  you  will 
agree  with  me  that  there  is  something  like  a foundation 
for  the  inference,  even  from  this  single  fact,  that  such 
granite  could  never  have  been  produced  under  the  condition 
of  a high  temperature.  What  those  conditions  under  which 
it  was  produced  may  be  wc  shall  hereafter  consider. 
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The  only  paper  of  interest  read  on  this  occasion  was  by 
M.  Scheurer  Kestncr,  “ On  the  Theory  of  Leblanc's  Soda 
Process ,”  which,  containing  a reply  to  the  views  of  Messrs. 
Gossage  and  Kynaston  put  forth  in  our  pages,  we  shall 
translate  at  length  in  an  early  number. 
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The  Pharmacopoeia  of  the  United  States  of  America.  Fourth 
Decennial  Revision.  By  Authority  of  the  National  Con- 
vention for  revising  the  Pharmacopoeia  held  at  Washing- 
ton A.D.  i860.  Philadelphia : Lippincott  and  Co.,  1863. 
Ox  the  evo  of  the  publication  of  the  British  Pharma- 
copoeia, it  may  be  of  some  interest  to  notice  what  has 
been  doing  in  the  same  way  in  other  parts  of  the  world. 

The  Pharmacopoeia  of  the  United  States,  like  the  Bri- 
tish, has  been  compiled  by  a national  committee.  Delegates 
of  the  various  medical  associations,  colleges,  and  univer- 
sities met  at  Washington  in  May,  i860;  and  it  is  worthy 
of  notice  that  we  find  among  them  seven  representatives  of 
three  colleges  of  Pharmacy.  The  preface  to  the  work  is 
dated  June,  1863;  so  we  conclude  that  the  convention 
finished  its  labour  in  three  years. 

The  preceding  Pharmacopeia  has  undergone  extensive 
alterations,  and  the  present  work  appears  to  us,  after  a 
rather  hasty  perusal,  to  be  eminently  practical.  The  use 
of  all  weights  but  the  ounce  and  the  grain  has  been  dis- 
carded ; “ and,  to  guard  against  the  error  of  substituting 
the  avoirdupois  ounce,  the  word  is  now  always  printed 
troyounee.”  Our  American  brethren  are,  therefore,  stillleft 
embarrassed  with  two  ounces,  and  two  pounds — an  embar- 
rassment which  will,  probably,  disappear  at  the  next 
decennial  revision,  if  our  own  experiment  should  be  found 
to  answer  well.  The  old  wine  gallon,  and  the  pint  of 
sixteen  ounces,  are  still  retained,  but  the  gallon  is  never 
used  in  the  Pharmacopoeia. 

Percolation  is  commonly  employed  for  the  exhaustion  of 
materials,  and  careful  directions  are  given  for  conducting 
the  process.  In  connection  with  this,  we  find  that  tho 
degree  of  comminution  to  which  it  is  necessary  to  reduce 
different  materials,  is  expressed  by  the  words,  very  fine 
powder , fine,  moderately  finet  moderately  coarse  and 
coarse.  The  powder  passed  through  a sieve  of  eighty  or 
more  meshes  to  tho  inch,  is  designated  very  fine ; through 
one  of  sixty  meshes,  fine  ; through  one  of  fifty  meshes, 
moderately  fine  \ through  one  of  forty  meshes,  moderately 
coarse  ; and  through  one  of  twenty  meshes,  coarse. 

The  Materia  Medica  is  arranged  on  just  the  same  plan 
as  is  followed  in  our  own  Pharmacopoeia.  It  includes  most 
of  the  substances  known  here  as  the  **  New  American 
Kemedies,”  some  of  which  we  believe  will  be  found  in 
the  British  compilation ; and  other  things,  which,  though 
in  gTcat  repute,  are  seldom  prescribed,  at  all  events,  in 
Latin,  as  for  example,  the  following  : — 

“ Spieitus  Fbumenti. — Whisky. — Spirit  obtained  from 
fermented  grain  by  distillation  ; and  containing  from  48 
to  56  per  cent,  of  absolute  alcohol.  Whisky  for  me- 
dicinal use,  should  be  free  from  disagreeable  odour,  and 
not  leas  than  two  years  old — in  fact  just  the  article 
proper  for  convivial  purposes. 

In  the  list  of  preparations  there  is  much  that  we  should 
like  to  extract,  for  in  most  cases  the  processes  are  practical, 
and  the  results  we  should  think  would  be  excellent.  The 
list  is  arranged  alphabetically,  and  one  of  the  first  things 
we  come  upon  is  Aeonitia.  The  directions  given  for  the 
preparation  of  this  alkaloid  arc  similar  to  those  which  we 
believe  will  be  given  in  the  British  Pharmacopeia.  But 
by  the  American  process  the  aeonitia  is  obtained  in  the 
anhydrous  state  os  a hard,  brittle,  resinous  subs  tunc  e, 
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which  ha*  to  be  scraped  from  the  dish,  and  reduced  to 
powder.  Now,  in  the  case  of  ao  active  a substance  as 
aconitine,  this  must  be  a dangerous  operation — one  we 
would  rather  decline  to  perform— and  it  would  be  much 
better  to  render  it  unnecessary  by  precipitating  the  alka- 
loid in  a hydrated  form  from  an  acid  solution. 

The  aromatic  aqua  we  find  directed  in  most  cases  to  be 
made  with  the  essential  oils,  by  means  of  magnesia,  in  the 
way  well  known  to  all  English  pharmaceutists. 

A very  useful  class  of  preparations  has  been  introduced 
under  the  name  of  fluul  extracts.  These  are  in  many  in- 
stances really  concentrated  tinctures  ; but  in  some  cases, 
where  ihe  greater  part  of  the  spirit  is  lost  by  evaporation, 
sugar  is  added  to  preserve  them,  as,  for  example,  in  Ex- 
tract um  rhei  fluidum,  the  directions  for  preparing  which 
are  as  follows  : — 

“ Take  of  rhubarb,  in  moderately  fine  powder,  sixteen 
troyouneea ; sugar,  in  coarse  powder,  eight  troyounces ; 
alcohol,  a pint ; diluted  alcohol,  a sufficient  quantity. 
Moisten  the  rhubard  with  four  fiuidouncet  of  the 
alcohol,  introduce  it  into  a conical  percolator,  stir  it 
gently,  and  pour  upon  it  the  remainder  of  the  alcohol. 
When  the  liquid  has  disappeared  from  the  surface,  gra- 
dually pour  on  diluted  alcohol,  until  a pint  of  tincture  has 
passed.  Set  this  aside  in  a warm  place  until  reduced  by 
spontaneous  evaporation  to  six  fluidounces  ; and  continue 
the  percolation  until  two  pint*  more  of  tincture  have  been 
obtained.  Evaporate  this  by  a gentle  heat  to  six  fluid 
ounces  ; then  add  the  sugar,  and,  when  this  is  dissolved, 
the  reserved  tincture,  and  continue  the  heat  until  the  whole 
s reduced  to  the  measure  of  a pint." 

In  some  instances  a small  quantity  of  acetic  acid  is 
employed  in  these  preparations,  with  advantage  probably 
in  the  cases  of  ipecacuanha,  ergot,  and  colchicum,  but  we 
do  not  see  the  object  in  the  case  of  hemlock. 

The  chemistry  of  the  Pharmacopoeia,  a*  illustrated  in 
the  preparations  of  iron  and  mercury,  is,  so  far  as  wc  have 
seen,  unexceptionable  ; but  wo  remark  that  our  American 
brethren  in  their  nomenclature  pass  over  differences  of 
composition,  and  found  their  names  on  physiological  and 
physical  differences.  Thus  we  have  Hydrargyri  chlori- 
ilum  corrosivum,  and  Hydrargyri  chloridum  mite,  for  the 
two  chlorides  of  mercury ; and  Hydrargyri  iodidum  rubrum, 
and  Hydrargyri  iodidum  viride,  for  the  two  iodides. 

Among  the  Infusa  we  find  nothing  worthy  of  note,  except- 
ing that  a small  quantity  of  sulphuric  acid  is  employed  in 
cold  infusions  of  bark  prepared  by  percolation. 

The  Misturcc  are  mostly  identical  with  those  in  our  own 
Pharmacopceia ; and  many  of  the  Pilulae  arc  well-known  to 
us  ; but  there  is  a form  for  Pilulie  ferri  iodidi  which  we 
may  quote,  as  some  medical  men  have  a fancy  for  prescrib- 
ing iodide  of  iron  in  pills.  It  is  as  follows  : — 

" Take  of  iodine  half  a troyounce;  iron,  in  the  form  of 
wire,  and  cut  into  pieces,  one  hundred  and  twenty  grain*  ; 
sugar,  in  fine  powder,  a troy  ounce ; marshmallow,  in  fine 
powder,  half  a troyounce ; gum  arabic,  in  fine  powder,  re- 
duced iron,  each  sixty  grains  ; water,  ten  fluid  drachms. 

M Mix  the  iodine  with  a fluidounce  of  the  water  in  a thin 
glass  bottle,  add  the  iron,  and  shake  them  together  until  a 
clear,  green  solution  is  obtained.  Mix  the  powders  in  a 
small  porcelain  capsule,  and  filter  upon  them,  through  a 
small  filter,  first  the  solution  previously  heated,  and  after- 
wards the  remainder  of  the  water  to  wash  the  filter.  Then, 
by  means  of  a water  bath,  with  constant  stirring,  evaporate 
the  whole  to  a pilular  consistence,  and  divide  the  mas* 
into  300  pills. 

“Dissolve  sixty-grains  of  balsam  of  tolu  in  a fluid 
drachm  of  ether,  shake  the  pills  with  the  solution  until 
they  are  uniformly  coated,  and  put  them  on  a plate  to 
dry,  occasionally  stirring  them  until  the  drying  is  com- 
pleted. Lastly,  keep  the  pills  in  a well-stoppered  bottle." 

If  successfully  prepared,  we  have  no  doubt  these  pills 
will  be  " unchangeable." 

(To  bt  continued.) 
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*177.  Improvements  in  Extracting  the  Sulphur  and  Sulphu- 
rous Acid  from  the  Oxy-  Sulphuret  of  Calcium  which  is 
contained  in  the  Residues  or  Waste  Material  obtained  in 
the  Manufacture  of  Soda.  W,  Schxell,  Charlotte 
Street,  Fimoy  Square,  London.  Dated  August  13, 
1862.  (Not  proceeded  with.) 

In  carrying  out  this  invention,  the  waste  material  is  in  the 
first  instance  freely  exposed  to  the  action  of  the  air.  For 
this  purpose  it  is  spread  out  in  thin  layers  upon  frames  or 
hurdles  placed  one  above  another,  at  such  intervals  as  will 
allow  of  unrestrained  access  of  air,  the  material  being  kept 
constantly  moist  for  a period  varying  between  two  and 
three  weeks,  but  never  longer  than  a month.  At  the  end  of 
this  time  it  is  removed  ond  lixiviated  with  water  at  a tem- 
perature not  exceeding  forty  degrees  centigrade,  whereby  a 
solution  of  hyposulphite  of  lime  is  obtained,  and  that  por- 
tion remaining  insoluble  is  again  collected  and  exposed  to 
air  as  before,  until  no  further  quantity  of  the  hyposulphite 
can  be  extracted.  For  the  recovery  of  the  sulphur  and 
sulphurous  acid  from  these  solutions,  they  are  to  be  decom- 
posed hy  hydrochloric  acid  at  a boiling  temperature,  when 
the  sulphurous  acid  gas  is  given  off,  and  the  remaining 
sulphur  deposited  in  an  elementary  form  ; this  last  product 
is,  after  washing,  perfectly  pure.  If  it  be  desired  to  obtain 
the  sulphur  only,  the  hyposulphite  solutions  are  evapo- 
rated to  dryness,  and  distilled  in  iron  retorts,  but  by  this 
process  only  half  the  total  amount  is  obtained,  since  the 
residue  in  the  retort  contains  much  sulphite  and  sulpburet 
of  calcium.  If,  on  the  other  hand,  it  be  desirable  to  eco- 
nomise the  whole  of  the  sulphur  in  the  form  of  the  gaseous 
product  (sulphurous  acid),  this  process  of  distillation 
should  give  place  to  one  of  roasting,  whereby  in  a current 
of  air  the  main  portion  of  the  sulphur  is  driven  off  in  an 
oxidised  form,  whilst  the  lime,  in  admixture  with  a certain 
quantity  of  the  sulphate  of  that  base,  remains  behind  in  the 
furnace. 

The  advantage  of  this  mode  of  proceeding  stands  in  tin- 
favourable  comparison  with  that  by  which  the  hyposulphite 
liquors  are  made  to  furnish  the  crystallised  soda  salt  as  the 
marketable  product. 


1205.  Manufacture  of  Colouring  Matters.  John  S.Bi.ockey, 
Leeds.  Dated  August  14,  186a.  (Not  proceeded  with.) 
Tub  inventor  prepares  red,  blue,  and  purple  colouring 
matters  by  acting  upon  aniline,  or  its  homologues,  with  a 
mixture  of  nitric  and  hydrochloric  acids,  employed  at  the 
temperature  of  about  180°  F.  The  several  coloured  pro- 
ducts are  formed  simultaneously  ; they  may  afterwards  be 
separated  by  known  processes.  The  production  of  one  or 
other  of  these  dyes  may  be,  however,  to  some  extent,  con- 
trolled, cither  by  modifying  the  proportions  of  the  two  acids 
employed,  or  by  taking  more  or  less  aniline  or  other  homo- 
logous base. 


2204.  Decolorising  Solutions  of  Sugar,  bfc»  William  Bird 
IIrrapath,  Bristol.  Dated  August  14,  1862.  (Not  pro- 
ceeded with.) 

Tub  inventor  adds  to  the  saccharine  juice  or  solution  of 
sugar  a small  quantity  of  the  hypochlorite  of  an  alkali  or 
alkaline  earth,  using  by  preference  the  common  bleaching 
powder,  or  hypochlorite  of  lime,  dissolved  in  a small  pro- 
portion of  water.  The  lime  thus  added  is  afterwards  sepa- 
rated by  precipitation  with  the  phosphate  of  soda  or 
potash,  and  the  insoluble  phosphate  of  lime  removed  by 
nitration. 

It  is  probable  that  this  laat- named  compound  would, 
like  alumina,  directly  scire  in  the  removal  of  colouring 
mattora  ond  suspended  impurities  from  the  raw  juice  or 
sugar. 
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*296.  Treating  CrystaUisable  Sugar,  to  render  it  more 
suitable  far  Foremen  tat  ion  anti  Conversion  into  Alcohol  and 
Vinegar.  William  Bird  Hf.kapath,  Bristol.  Dated 
August  14,  1S62. 

In  the  treatment  of  highly-coloured  samples  of  eaue  or 
beet  sugar,  it  is  recommended  to  bleach  with  hypochlorite 
of  lime  before  proceeding  to  operate  upon  it  by  the  mode 
which  forms  the  subject  of  this  patent.  The  sugar  is  dis- 
solved in  hot  water  (about  180°  F.),  with  which  a small 
proportion  of  moderately  pure  hydrochloric  acid  has  pre- 
viously been  mixed;  or  the  acid  may  be  added  subse- 
quently to  the  solution  of  the  sugar  in  water.  The 
temperature  is  now  raised  to  boiling,  and  maintained  at 
that  heat  for  two  or  three  hours,  after  which  the  free  acid 
is  neutralised  by  the  addition  c ither  of  carbonate  of  potash 
or  sodti,  lime  water,  milk  of  lime,  chalk,  or  other  suitable 
mateiial,  taking  the  precaution  not  to  use  any  of  these  in 
excess.  At  this  stage  the  saccharine  solution  will  be  found 
to  undergo  the  alcoholic  fermentation  with  unusual  facility; 
it  merely  requires  to  be  cooled  and  diluted  to  the  point  at 
which  brewers  are  in  the  habit  of  starting  the  fermentation 
of  beer-wort,  und  may  be  turned  into  vinegar  by  following 
lire  usual  processes 

The  action  of  hydrochloric  acid  at  a boiling  temperature 
would  induce  the  conversion  of  cane  into  grape-sugar, 
which  is  known  to  undergo  fermentation  more  readily  than 
the  original  or  crysiallUahle  sugar. 


CORRESPONDENCE. 


Gas  Combustion  Furnace. 

To  the  Editor  of  the  Ckxmical  News. 

Sir, — In  your  report  of  the  proceedings  of  the  Chemical 
Society,  inserted  in  this  day’s  Chemical  News,  you  attri- 
bute the  description  of  a gas  burner  for  organic  analysis 
to  “Dr.  llerapath,  of  Bristol."  As  it  came  from  me,  I 
■hall  feel  obliged  by  your  correcting  the  mistake  in  your 
next  number.  I am,  &c. 

William  IIkra path,  Sen., 

Professor  of  Chemistry. 

Old-park,  Bristol,  Dec.  26, 1863. 


The  Patent  Laws. 

To  the  Editor  of  the  Chemical  News. 

Sir, — In  your  Inst  number  you  give  a contribution  to 
the  fun  of  tho  season,  and  I am  not  sure  but  there  is 
something  similar  on  the  same  page,  contributed  by  Mr. 
Williams.  He  compares  capitalists,  whose  operations  are 
hampered  by  the  patent  laws,  to  those  who  take  other 
people’s  “pocket-handkerchiefs,  watches,  plate,  purses, 
Sec.,  burglars,  pickpockets,  and  area  sneaks."  This  may 
be  good  fun,  but  is  it  good  sense?  Is  there  any  relation 
between  the  fancies  of  a schemer’s  brain  and  a man's 
purse  ? Seriously,  this  patent  law  is  a gigantie  incubus 
on  everything  like  work.  In  proof  of  what  I suy,  let  me 
give  you  a sample  of  its  working.  I have  a tract  of  land 
which  1 believed  to  contain  valuable  minerals,  and  some 
time  ago.  I,  acting  under  the  advice  of  a mining  engineer, 
proposed  to  explore  my  land  by  boring.  I learned  this 
could  be  done  in  tw'o  ways— one  by  the  power  of  men, 
which  is  slow,  the  other  by  the  power  of  steam,  which  is 
tue.  quick  wav.  Of  course,  I chose  the  quick  way,  but 
fieri  the  patent  law-  stopped  me.  1 found  the  steam- 
boring  apparatus  was  patented,  and  I must  buy  it  from 
the  p**4jntee  or  hi»  licensees,  paying  them  enormous 
profit,  or  be  content  with  the  old  way.  Surely  this  is  a 
great  grievance,  but  that  is  little  to  what  followed.  When 
I had  gone  through  all  the  trouble  and  all  the  expense  of 
exploring,  sinking  pits,  and  bringing  the  minerals  to  the 
surface,  I found  I could  not  use  them  to  the  best  advan- 


tage. A patentee  steps  in,  and  says,  “ You  shall  not  use 
my  process  without  paying  me."  Nowr,  surely  there  never 
was  such  an  absurd  law  as  this.  Was  there  ever  anything 
so  un-English  as  a law  to  prevent  a man  doing  w hat  he 
likes  with  his  own  ? I could  multiply  examples,  but  I 
think  I have  said  enough  to  show  the  senselessness  and 
injustice  of  the  patcut  law.  I am,  fto. 

Axti-Schembr. 


MISCELLANEOUS. 

Royal  institution. — Tuesday,  January  5,  3 o’clock, 
Professor  Tyndall,  " On  Electricity  nt  Rest  and  Elec- 
tricity in  Motion."  — Juvenile  Lectures.  Thursday, 
January  7,  3 o’clock.  Professor  Tyndall,  “ On  Electricity 
at  Rest  and  Electricity  in  Motion.” — Juvenile  Lectures. 

Pharmacrnthni  Nocicty. — The  next  Pharmaceu- 
tical meeting  will  take  place  on  Wednesday  evening,  the 
6th  of  January,  at  Eight  o’clock.  The  chair  will  be 
taken  at  half-past  Eight  precisely.  The  following  papers 
will  be  read: — “Note  on  the  Root-Bark  of  Oalisaya.’’ 
By  John  Eliot  Howard,  F.L.S.  “ Note  on  Cassia 
moschata**  By  Daniel  Hanbury,  F.L.S.  “On  Goa 
Powder."  By  Mr.  David  8.  Kemp.  “ Note  on  the 
Recovery  of  Essential  Oils  from  their  Watery  Solution." 
Bv  Mr.  T.  B.  Groves.  Thompson’s  Patent  Bottles,  and 
Thonger's  Patent  Label  for  the  Prevention  of  Accidental 
Poisoning,  will  be  exhibited  at  the  meeting. 

Alkali  Works. — On  tho  1st  inst.,  the  Act  passed 
in  the  late  session  for  the  more  effectual  condensation  of 
muriatic  acid  in  alkali  works,  will  take  effect.  The  object 
of  the  statute  is  to  secure  the  condensation  of  the  gas  to 
the  satisfaction  of  the  inspector  or  sub-inspector  appointed 
under  the  Act.  If  it  should  appear  to  the  court  before 
whom  any  proceeding  for  the  recovery  of  a penalty  is 
instituted,  that  95  per  cent,  at  least  of  the  muriatic  acid  gas 
evolved  has  not  been  condensed,  a penalty  not  exceeding 
50/.  will  be  levied,  and  for  a second  offence  icc /.  The 
owner  is  to  bo  liable  for  the  offence  in  the  first  instance, 
unless  he  prove  that  the  offence  wan  committed  by  some 
agent  without  his  knowledge,  in  which  case  the  agent, 
&c.,  is  to  be  liable.  We  have  not  yet  seen  the  inspectors 
and  sub-inspectors  gazetted. 

Tii lmi  — A beautiful  gold-coloured  alloy,  sold 
under  the  above  name,  gave,  on  analysis,  tho  following 
results : — 


Copper  . 

. , 86-4 

Zinc  • . 

. . 12*3 

Tin  • 

• • 1*1 

Iron 

. . 03 

The  iron  was  probably  an  accidental  ingredient.  The 
alloy  besides  was  very  thinly  gilt.  It  is  a good  deal  used 
to  make  watch-chains. — Centralblatt , No.  51,  1863. 


ANSWERS  TO  CORRESPONDENTS. 


In  publishing  letters  from  our  Correspondent*  we  do  not  thereby 
adopt  tho  views  of  the  writers.  Our  intention  to  give  both  sides  of  a 
ucstion  will  frequently  oblige  us  to  publish  opinions  with  which  we 
o not  ngroo. 


*„•  All  Editorial  OuictNUinrnfiotu  are  to  be  addies-tcd  to  the  Eiutor, 
and  Atiirttiseuirnt*  and  Business  Cowmvniealltnu  to  the  PtiilibUer,  at 
the  Office,  i,  Wine  Office  Court,  Fleet  Street,  London,  E C. 


F.  ButeKhaupt  (Berlin),  shall  receive  •»  privato  communication. 

M /’  S. — Tue  su^oniion  shull  be  attended  to. 

Assistant.  — A solution  of  borax  i*  used. 

A Bttbecnbcr. — We  know  of  no  work  specially  do  voted  to  the  cho* 
mistiy  of  explosive  ooutnoiuwhi. 

JT.  Fuhtanttla. — There  U a practical  work  on  oil  refining',  wo  believe, 
among  the  scries  published  by  floret,  Paris. 

Bonis  Beret  rod. — ■Colley's  “Handbook  of  Practical  Telegraphy 
" Npectrupia  “Tho  Dtrckaian  I’huntrunnagorU  limit  hwiute'e 
“Retrospect;"  Hardwick's  “Photographic Chemistry,”  newcdiUou. 


’TZZST’}  On  the  Volumetric  Estimation  of  Manganese,  &c. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


On  the  Volumetric  Estimation  of  Manganese,  Antimony, 
and  Uranium  : and  on  some  Comjtounds  of  these 
Metals,  by  M.  Antony  Gctaru." 

(Cenelwfal  from  pace  *91,  VoL  nil.) 

Estimation  of  Antimony. — The  method  I propose  is 
rapid  and  exact  i it  depends  upon  the  following  facts : — 
1.  Whatever  may  be  the  compound  of  antimony  to 
be  assayed,  it  must  be  separated  from  all  the  bodies 
which  usually  accompany  it,  and  converted  into  seaqui- 
chloride  of  antimony;  if  dissolved  in  sulphide  of  am- 
monium, the  solution  is  supersaturated  with  hydrochloric 
acid  and  boiled. 

a.  In  a dilate  and  very  acid  liquor,  permanganate  of 
potash  instantly  transforms  the  sesquioxido  of  antimony 
into  antimonic  acid,  the  reaction  being  exactly  repre- 
sented by  the  following  equation : — 

SStqOj  + aKO.Mr.jO,  + 6HC1  = jSb-O.  + xMnCl  + lKCl 

+ 6HO. 

3.  During,  the  peroxidation  of  the  antimony,  the 
solution  of  permanganate  of  potash  is  decolorised  ; but  as 
soon  as  the  reaction  is  complete,  a drop  of  the  perman- 
ganate communicates  the  usual  roseate  tint. 

Opera  lion — The  compound  to  be  analysed  is  to 
be  dissolved  by  appropriate  reagents;  that  done,  the 
solution  is  supersaturated  first  with  ammonia,  and  then 
with  yellow  sulphide  of  ammonium.  When  all  the 
antimony  is  dissolved,  the  solution  is  filtered,  and  an 
excess  of  hydrochloric  acid  is  added  to  the  filtrate.  The 
sulphide  ot  antimony  is  precipitated  with  sulphur.  It 
is  left  in  a warm  place  for  the  precipitato  to  settle, 
and  the  greater  part  of  the  liquor  is  decanted.  A large 
excess  of  hydrochloric  acid  is  then  added  to  the  mixture, 
and  the  whole  is  boiled  until  all  the  sulphuretted 
hydrogen  is  got  rid  of.  The  solution  is  then  filtered,  to 
remove  the  sulphur,  and  the  filtrate  is  diluted  with  about 
a litre  of  water.  Sufficient  hydrochloric  acid  to  make 
the  solution  perfectly  limpid  is  then  added.  The 
quantity  of  acid  besides  must  be  sufficient  to  keep  the 
oxide  or  manganese  from  tho  permanganate  in  solution, 
and  also  the  antimonic  acid,  which  is  less  soluble  in 
dilated  hvdrochloric  acid  than  the  scsqnioxidc  of  anti- 
mony. A solution  so  prepared  is  ready  for  the  per- 
manganate of  ) iotas)],  which  must  bo  added  with  tho 
usual  precautions,  until  the  rose  colour  is  obtained. 

The  solution  of  permanganate  should  be  of  such  a 
strength  that  30  or  3 j cubic  centimetres  will  represent 
one  gramme  of  antimony.  To  titrate  the  solution  I 
use  either  a sulphide — the  exact  composition  of  which 
I know— or  tartar  emetic,  dried  at  ioo°  0.  The  latter 
salt  is  very  convenient  for  the  determination,  because  of 
its  unaltornbility,  and  the  ease  with  which  it  can  be  pre- 
pared quite  pure.  Although  this  salt  is  very  soluble  in 
water,  and  remains  quite  clear.it  is  necessary  to  add 
hydrochloric  acid  before  the  permanganate,  because, 
under  such  circumstances,  the  tartaric  acid  does  not  act 
on  the  permanganate  for  a considerable  time,  and, 
consequently,  does  not  interfere  to  prevent  tho  desired 
result. 

. ^ above  process  is  capable  of  very  general  applica- 
tion. It  may  bo  applied  with  equal  certainty  to  the 
analysis  of  antimony  of  commerce;  to  the  alloys  which 
the  metal  forms  with  arsenic  and  all  other  metals  (tin 
excepted) ; to  the  oxides  of  all  degrees ; to  all  the  salts, 
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organic  and  inorganic ; to  the  natural  sulphides ; and 
to  the  multiple  sulphides  which  antimony  forms  with 
iron,  nickel,  copper,  lead,  and  silver ; and,  finally,  to 
the  direct  determination  of  antimony  in  the  sesqui- 
sulphido,  which  is  never  obtained  perfectly  pure  in  the 
analysis  of  antimony  by  tho  ordinary  method. 

Lastly,  I have  been  fortunate  enough  to  rectify,  by 
this  process,  nn  analysis  of  sulfide  of  antimony  from 
Borneo,  very  like  the  ordinary  sulphide,  but  winch  the 
analysis  showed  to  have  the  following  composition : — 

Antimony 7610 

Sulphur 23*60 

Gangue 0*30 


100*00 

a composition  which  corresponds  to  the  formula — Sb4S,,. 

Estimation  of  Iranians.  — The  estimation  of 
uranium  by  weight  presents  no  difficulty  ; having 
occasion,  however,  to  analyse  a great  number  of  uranium 
minerals,  I felt  the  want  of  a rapid  and  certain  method, 
and,  after  numerous  attempts,  I adopted  the  following 
process,  which  perfectly  answers  the  purpose  ; — 

1.  The  uranium  is  separated  from  all  the  bodies  which 
ordinarily  accompany  it,  and  which  will  interfere  with 
the  estimation,  by  following  the  process  which  I shall 
give  presently. 

a.  The  acid  phosphate  of  tesqnioxidc  of  manganeso 
forms,  in  acid  solutions  of  acetate  of  sesquioxide  of 
uranium  and  ammonia,  an  insoluble  triple  phosphate  of 
ammonia,  uranium,  and  manganese  of  constant  composi- 
tion. 

3.  Tho  precipitate  appears  white,  with  a yellowish 
shade,  as  long  as  the  precipitation  lasts,  but  when  this 
is  complete  the  precipitate  has  a rose  colour,  with  a dash 
of  bright  yellow. 

Operation. — A gramme  or  a gramme  and  a-haif  of 
the  salt  or  ore  to  be  assayed  is  dissolved  in  nitric  or 
hydrochloric  acid,  or  aqua  regia.  The  solution  is  then 
supersaturated  with  embouate  of  ammonia,  which 
separates  sesquioxide  of  uranium  from  metallic  oxides, 
earthy,  and  alkaline-earthy,  which  so  often  accompany 
it.  In  many  cases  this  operation  suffices ; but  if  the  ore 
contains  phosphorus,  or  arsenic,  or  an  oxido  soluble  in 
carbonate  of  ammonia,  the  uranium  must  be  precipitated 
by  ammonia  and  sulphide  of  ammonium  in  the  state  of 
protoxide,  and  filtered.  The  residue  of  protoxide  of 
uranium  is  dissolved  in  carbonate  of  ammonia,  and  then 
transformed  into  the  acetate  of  sesquioxide.  In  any 
case  the  uranium  is  brought  into  this  latter  form.  That 
done,  tho  solution  is  diluted  witii  about  a litre  of  cold 
water,  and  then  tho  standard  solution  of  phosphate  of 
manganese  is  gradually  added  from  a burette,  until  the 
whitish  precipitate  of  phosphate  of  uranium,  manganese, 
and  ammonia,  appears  rose  colouied. 

Preparatiss  tt diI  Titration  ol*  Hie  lYoruml 
nolotion  of  I"ho«i»liutr  of  naafasese. — To  pre- 
pare this  solution,  phosphorus  is  acted  on  by  nitric  acid, 
and,  when  the  phosphorus  is  dissolved,  the  solution  is 
evaporated,  in  n platinum  capsule,  to  a syrupy  con- 
sistence. Sesquioxide  of  manganese,  in  fine  powder, 
or  any  oxide  of  manganese,  is  then  added  by  degrees, 
stirring  frequently.  The  mixture  is  then  heated  for 
some  time,  and  when  the  fused  mass  assumes  a blue  tint, 
and  the  phosphoric  acid  begins  to  volatilise,  it  is  allowed 
to  cool.  It  then  becomes  purple,  and,  il  dissolved  in 
water,  it  forms  a purple  solution  very  like  the  solution  of 
hvpermauganate  of  potash.  This  solution  is  diluted  so 
that  thirty  cubic  centimetres  shall  represent  one  gnimnto 
of  metal.  To  titrate  this  solution,  we  use  the  oxide  of 
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uranium  U,0,  Tory  pure,  or  the  protoxide.  To  prepare 
the  latter  easily  in  a state  of  purity,  it  is  only  necessary 
to  fuse  an  oxide,  or  any  pure  salt  of  uranium,  with  four  ( 
or  five  times  its  weight  of  a mixture  of  equal  parts  of  , 
cyanide  of  potassium  and  carbonate  of  potash.  Tho  ( 
fused  mass  is  first  washed  with  a solution  of  sal- 
ammoniac,  and  then  with  pure  water.  The  residue 
dried  out  of  contact  with  the  air  is  the  pure  oxide  of  , 
uranium  UO,  unchangeable  in  the  air  if  prepared  at  a 
sufficiently  high  temperature.  ] 

jseasurha. — i.  The  tinctorial  power  of  the  phosphate  i 
of  manganese  is  very  weak ; a drop  of  even  a concen-  i 
tinted  solution  will  not  give  a rose  colour  to  much  water. 

In  the  determination  of  uranium  by  means  of  this 
liquid,  a curious  circumstance  happens.  The  triple 
phosphato  of  ammonia,  uranium,  and  manganese  which 
is  precipitated  is  really  formed  of  white  phosphate  of 
uranium  and  ammonia,  aud  rose-coloured  subphosphato 
of  manganese.  As  long  as  there  is  uranium  in  solution, 
tho  rose  colour  of  the  subphosphato  of  manganese  is 
completely  hidden;  but  os  soon  as  all  the  uranium  is  pre- 
cipitated, the  rose  colour  appears. 

i.  The  solution  of  phosphate  of  manganese  is  really 
only  a solution  of  subphosphate  of  manganeso  in  an 
excess  of  phosphoric  acid. 

On  the  Suboxides  of  Uranium. 

In  attempting  to  reduce  the  salts  of  uranium  by  means 
of  zinc,  in  order  to  reduce  them  to  tile  state  of  protoxide 
UO,  and  then  to  determine  tho  uranium  by  meonB  of 
permanganate  of  potash,  I found  that  I did  not  obtain 
exact  results ; ana  that,  according  to  tho  quantity  of 
pure  zinc  used  in  the  reduction  of  tho  salts,  the  titre  of 
tho  solution  advanced,  and  that  it  was  necessary  to  use 
much  more  of  tho  solution,  as  the  amount  of  zinc  was 
increased.  In  fact,  the  zine  at  first  reduced  the  salts  of 
peroxide  of  uranium  to  salts  of  protoxide  ; hut,  if  the 
reduction  is  continued,  a suboxidc  U,C)  is  found,  which, 
in  its  turn,  is  reduced  by  the  action  of  zinc  aud  hydro- 
chloric acid  to  another  suboxide,  U,C),. 

Fropcrilvs. — The  suboxide  U,()  gives,  like  the 
protoxide  UO,  a bright  green  solution ; hut,  while 
ammonia  precipitates  the  protoxide  iu  the  form  of  a 
violet-coloured  hydrate,  it  precipitates  the  suboxide  0,0 
as  a bright  green  hydrate.  Further,  when  the  protoxide 
i«  completely  transformed  into  the  suboxidc  0,0,  the 
first  effect,  with  an  excess  of  zine,  is  to  precipitate  the 
latter  oxide  in  tho  form  of  a bright  green  powder, 
which  is  deposited  upon  the  zinc,  and  redissolves  in 
acids  with  its  peculiar  colour. 

When  the  suboxidc  U,0  is  reduced  with  an  excess  of 
zinc,  and  core  is  taken  to  have  enough  acid  to  keep  it  in 
solution,  the  bright  green  liquor  soon  becomes  of  a very 
deep  hyacinth  red.  Ammonia  determines,  iu  this  solu- 
tion, a bright  green  precipitate,  consisting  of  the  sub- 
oxido  UjO„  differing  from  the  former  by  tho  hyacinth 
rod  colour  of  its  solutions.  These  suhoxides  arc  very 
unstable,  and  if  kept  in  tho  air,  whether  in  solution  or 
not,  they  rapidly  pass  into  a higher  state  of  oxidation. 

To  analyse  these  oxides,  I reduced,  with  great  euro,  a 
known  weight  of  protoxide  of  uranium,  and  peroxidised 
them  by  means  of  a standard  solution  of  permanganate 
of  potash,  prepared  for  the  purpose,  and  containing  a 
known  weight  of  the  pure  and  crystallised  salt.  The 
amount  of  solution  required  wns  found  to  bo  in  an 
inverse  ratio  to  the  ninount  of  oxygen  combined  with 
the  uranium,  ond  in  this  wav,  after  some  inevitable  dis- 
appointments, I found  that  it  was  possible  to  arrive  at 
ufiicicntly  exact  results. 


Uranic  Acid. 

The  nitrate  of  the  sesquioxide  of  uranium  docs  not 
combine  with  nitrate  of  silver  when  a mixture  of  these 
two  salts  is  precipitated  by  potash.  Wo  only  obtain  a 
dirty  grey  mixture  of  the  two  oxides. 

But,  on  the  contrary,  if  we  introduce  recently  pre- 
cipitated oxide  of  silver  into  a solution  of  nitrate  or  any 
other  salt  of  uranium,  and  heat  the  mixture  a little,  a 
port  of  the  oxide  of  silver  is  substituted  for  the  oxide  of 
uranium;  and  this  latter,  in  depositing,  combines  with 
excess  of  oxido  of  silver,  forming  with  it  an  amorphous 
compound  of  a magnificent  orange-red  colour.  The 
formula  of  this  compound  is  Ag0,i(ll;0,),  and  it  may- 
be called  the  uranite  of  /nicer  ; in  composition  it  exactly 
resembles  the  alkaline  uranites. 

If,  however,  we  invert  the  order  of  tho  experiment— 
that  is  to  say,  if  we  precipitate  the  oxide  of  the  nitrate 
of  silver  by  means  of  sesquioxide  of  uranium  or  an 
alkaline  uranite,  and  heat  the  mixture,  a brilliant  black 
crystalline  powder  is  soon  formed,  the  formula  of  which 
is  AgO,i(UjO,) — that  is  to  say,  uranate  of  silver. 

The  following  equation  will  represent  the  formation : — 
z(AgO,No5)  + KO,z(U,0,)*=  Ag0,i(Ua05)  + KONOj 
+ AgONOj. 

This  salt  is  sufficiently  stable  to  analyse,  but  I was 
unable  to  isolato  the  uranic  acid  it  contained. 

The  latter  facts  confirm  the  relations  between  uranium 
and  antimony  established  by  a celebrated  chemist ; but 
tho  theory  he  has  published  on  this  subject  docs  not 
seem  to  me  sufficient,  and  1 hope  soon  to  substitute 
another,  for  which  I shall  gather  together  the  facts,  and 
extend  my  experiments. 


On  the  Supposed  Xnture  of  Air  prior  to  the  Discovery 
of  Oxygen,  hy  George  F.  Kodwell,  F.C.S. 

(Continued  from  page  L49  ) 

4.  invention  of  the  Air-pump. — About  tin  years 
after  tho  discovery  of  the  pressure  of  tho  air,  Otto  Von 
Guericke,*  a burgomaster  of  Mngdeburgh,  made  a number 
of  experiment,  with  a view  of  obtaining  a larger 
vacuous  apace  than  that  which  could  bo  procured  by 
Torricelli's  method  ; for,  although  the  behaviour  of 
certain  bodies  in  a vacuum  had  been  tried  by  introducing 
them  into  tho  Torricellian  vacuum,  this  mode  of  experi- 
menting was  obviously  attended  with  numerous  diffi- 
culties, and  but  few  substances  could  bo  placed  in  a 
t | vacuum  obtained  by  such  a process. 

Guericke  conceived  that  ho  could  effect  his  object  by 
completely  filling  a vessel  with  somo  substance  which 
could  be  removed  without  allowing  air  to  take  its  place, 
lie,  accordingly,  filled  a wooden  cask  with  water,  and 
fitted  into  it  a syringe,  all  other  parts  being  closed  as 
securely  os  possible;  he  then  pumped  out  tho  water, 

- | expecting  that  a vacuum  would  be  produced  in  the  cask, 
but  air  readily  entered,  by  tho  crevices,  to  occupy  the 
space  which  the  waler  left.f 

Having  previously  observed,  however,  that  air  could 
be  made  to  expand  to  any  extent,  lie  determined  to 
cause  air  to  leave  a vessel,  in  virtue  of  that  property,  and 
to  prevent  its  return  by  external  unaus.  In  order  to 
effect  this,  ho  took  a copper  globe,  and  fitted  into  it  a 
| syringe  ; when  the  pumping  was  commenced,  tiro  piston 
woiked  somewhat  easily,  but  became  more  and  more 
difficult  to  raise,  and  in  a few  minutes  the  globe  was 
compressed  with  a loud  noise. 

• Born,  1601,  Pled,  16S6. 

t Soo  “OttmiU  «!«  Ouericke  Experiment*  Nora  (ut  Vocanlur) 
Mxg'icbur^i.a -is  Vacuo  Spail*:."  AtmiUodamL  1671. 
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Guericke  next  procured  a glass  globe,  furnished  with  n 
straight  brass  tube,  containing  a stop-cock,  by  means  of 
whicn  free  communication  with  the  interior  of  the 
globe  could  be  established  or  prevented ; to  the  lower 
part  of  the  tube,  and  inclined  to  it  at  an  angle  of  45°, 
a syringe,  having  a solid  piston,  was  adapted.  Near  the 
lower  end  of  the  syringe,  a lateral  valve  oponing  out- 
wards was  placed,  and  at  the  juncture  of  the  syringe 
with  the  tube  there  was  a second  valve,  opening  into 
the  syringe.  The  valve  and  stop-cock  were  immersed  in 
water  to  prevent  air  from  leaking  into  the  apparatus.} 
It  is  obvious  that,  on  raising  the  piston  of  such  an  air- 
pomp,  the  air  in  the  globe  will  expand,  open  the  lower 
valve,  and  escape  into  the  body  of  the  syringe,  while 
the  lateral  valve  will  be  kept  closed  by  the  pressure  of 
the  air  j and,  on  depressing  the  piston,  the  lower  valve 
will  close,  and  the  lateral  valve  will  open  to  allow  the 
air  in  the  body  of  the  syringe  to  escape.  A good  vacuum 
could  be  obtained  by  this  instrument,  but  it  required  a 
great  deal  of  pumping  to  produce  it. 

Soon  after  the  invention  of  the  air-pump,  Guericke 
constructed  the  “ Magdcburgh  hemispheres,”  a full 
account  of  which,  Schottus  informs  us,  was  first  given 
to  him  in  July,  1656.  In  Guericke’s  “ Experiments 
Nova”  there  is  a picture  which  conveys  to  the  mind  a 
good  idea  of  the  enormous  pressure  of  the  air.  In  tlic 
centre  of  this  picture  we  observe  a pair  of  large  Magde- 
burgh  hemispheres,  to  each  of  which  eight  horses  are 
attached,  and,  although  most  evidently  urged  to  their 
uttermost  by  men,  who  flourish  aloft  gigantic  whips,  they 
are  unable  to  effect  the  division  of  the  sphere. 

Among  other  experiments  made  by  Guericke  with  his 
air-pump,  wc  may  mention  the  following : — 

1.  A sparrow  placed  in  the  receiver  died  on  exhausting, 
t.  A candle  was  extinguished  in  an  exhausted  receiver, 
because,  says  Guericke,  Jirc  cousumes  air. 

j.  Water  was  found  to  rise  to  a great  height  in  an 
exhausted  tube,  and  when  the  exhausted  receiver  of  tho 
pump  was  opened  under  water,  water  violently  entered, 
and  almost  filled  it. 

4.  A vessel  exhausted  of  air  was  found  to  be  consider- 
ably lighter  than  before  exhaustion. 

5.  A bell  made  to  ring  in  an  exhausted  receiver  was 
inaudible  until  air  had  been  admitted. 

Kircbcr  § had  previously  tried  this  experiment  in  the 
Torricellian  vacuum  by  ringing  a bell,  tile  clapper  of 
which  was  of  iron,  and  was  moved  by  the  alternate 
approximation  and  withdrawal  of  a magnet.  Kireher 
states  that  the  sound  was  distinctly  audible,  from  which 
wc  may  infer  that  lie  suspended  his  bell  within  the  tube 
by  means  of  some  substance  capable  of  transmitting  the 
vibrations  to  tho  tube. 

Guericke  did  not  believe  the  air  to  be  elemental,  and 
considered  it  incapable  of  being  converted  into  water. 
The  following  is  his  definition  of  air : — 

“ Act  est  nihil  aliud  quam  expiratio  aut  effluvium, 
aquarum,  terrarumque,  et  aliatum  rerum  corporearum.” 
The  science  of  Pneumatics,  which  took  its  rise  imme- 
diately after  the  invention  of  the  air-pump,  was  greatly 
extended  in  England  by  somo  of  that  band  of  experi- 
mental philosophers  which  arose  shortly  after  the  death 
of  Bacon.  Foremost  in  that  band,  if  not  the  very 
leader  of  it,  was  Robert  Boyle, J a man  who,  despising 
all  previous  philosophies,  applied  himself  vigorously  to 
carry  out  tho  ideas  of  Lord  Bacon.  Boyle  hod  the 

j geo  “ Moclmnlca  nytlraiu'icn  Pneumatics,"  by  Ga.nsrSkbottiu. 
l6$S.  Also,  " Technics  Curicaa  " (16&*),  by  the  same  Author. 

t Horn,  1601.  Died.  i03o. 
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greatest  reverence  for  tho  “ Novum  Organum,”  and  there 
could  not  be  a mind  better  adapted  than  his  for  putting 
in  practice  the  “ new  philosophy."  He  was  the  very  man 
that  was  wanted,  at  a time  when  speculative  philosophy, 
unaided  by  experiment,  was  being  changed  for  experi- 
mental philosophy,  aided  by  indnetive  reasoning. 

“ But  our  hope  of  further  progress  in  the  sciences,” 
writes  Bacon,  m tho  “ Novum  Organum,"^  “ will  then 
only  be  well  founded  when  numerous  experiments  shall 
be  received  and  collected  into  natural  history,  which, 
though  of  no  use  in  themselves,  assist  materially  in  tho 
discovery  of  causes  and  axioms,  which  experiments  we 
have  termed  enlightening,  to  distinguish  them  from 
those  which  are  profitable.  They  possess  this  wonder- 
ful projierty  and  nature,  that  they  never  docoivc  or  fail 
you  j for  being  used  to  discover  the  natural  cause  of  some 
object,  whatever  be  the  result,  they  equally  satisfy  your 
aim  by  deciding  the  question." 

Now,  Buylc  was  the  man  to  thus  promote  the  wolfaro 
of  the  sciences  ; ho  was  not  0110  to  cultivate  them  for 
profit  to  himseir,  or  for  renown,  but  he  chose  rather  to 
study  science  for  the  pure  love  of  the  thing;  and  such 
men  only  have  a right  to  bear  the  title  of  Philosopher, 
and  by  them  alone  is  science  pennsnently  benefited. 
Bacon  was  the  architect  who  planned  out  a glorious 
structure,  and  Boyle  was  one  of  the  master-builders  of 
his  day ; and  he  laid  the  foundation  of  a part  of  that 
building  so  securely,  that  it  stilt  endures;  and  although 
now  and  then  wc  have  to  remove  a brick  which  has 
fallen  to  decay,  we  still  continue  to  build  on  that  founda- 
tion, and  the  workmen  increase,  and  the  building  rises 
rapidly,— let  us  hope  it  may  be  soon  roofed  in. 

The  writings  of  Boyle  extend  over  a period  of  thirty 
years ; they  arc  excessively  prolix,  but  with  so  few  pre- 
vious experiments  on  most  of  thcsubjeets.it  was  difficult 
to  avoid  describing  the  most  trivial  effects  : we  must 
remember,  moreover,  that  ho  wrote  of  phenomena 
hitherto  almost  unknown  to  tho  human  mind,  and  wo 
must  overlook  the  tediousness  of  the  accounts  of  his  ex- 
periments, which,  although  they  appear  very  detail  to 
us,  were  probably  not  too  much  so  for  his  contemporaries. 

Boyle's  first  work  on  the  air  appeared  in  1661,  and  was 
entitled  "New  Experiments,  Physico-Mcchanical,  Touch- 
ing the  Spring  of  the  Air  and  its  Effects ; made  for  the 
most  part  in  a new  Pncumatical  Engine.”  The  entire 
work  is  written  in  tho  form  of  a letter  to  Lord  Dungar- 
van,  and  is  dated  December  jo,  1659. 

So  soon  ns  Boyle  heard  of  the  invention  of  Otto  Von 
Guericke's  air-pump,  he  determined  to  construct  one 
which  should  be  less  cumbrous,  and  should  ucit  require 
to  be  placed  in  a vessel  of  water.  lie  mentioned  his 
wish  to  his  friends,  ITooko  and  Greatorex,  and,  after 
several  unsuccessful  trials,  Hooke  made  for  him  an  air- 
pump  which  w as  considered  to  be  superior  to  Guericke's. 
It  consisted  of  a hollow,  vertical  cylinder  of  cast  brasa, 
fourteen  inches  long  and  three  inches  internal  diameter, 
the  lower  end  of  which  was  open,  and  the  upper  closed, 
with  the  exception  of  a small  orifice  in  the  line  of  the 
axis  of  the  cylinder,  and  a tapering,  lateral  orifice,  into 
which  a brass  stopper,  serving  as  a valve,  fitted  airtight. 
A solid  piston,  to  which  vertical  motion  was  given  by 
means  of  a rack  and  pinion,  worked  within  the  cylinder. 
The  receiver**  was  a glass  globe  capable  of  containing 

5 Book  1,  Ajih.  99. 

**  No  ono  can  have  failed  to  ob«erro  how  sitiffnlariy  inapplicable  tho 
name  of  **  rcrnrrr  " i*  to  that  part  of  an  air  pi  tin) • which  it  is  desired 
to  cwpfv  na  completely  an  possible  ; tho  name  was  given  by  JJnylo,  who, 
in  speaking  of  the  vasae!  to  be  exhausted,  says,  " which  wc,  with  tho 

h i 1 ten,  »1mll  often  mil  a receiver,  fur  its  affinity  tu  the  largo 
vc* avis  of  that  name,  used  by  ck  .miste.” 
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thirty  wine  quarts,  fitted  with  a stopcock,  the  shank  of 
which  was  contented  into  the  upper  orifice  of  the 
cylinder;  and  in  that  part  of  the  globe  opposite  the  stop- 
cock there  was  a circular-lipped  opening  four  inches  in 
diameter,  to  which  a brass  ring  (diminishing  the  diameter 
of  the  opening  to  three  inches)  was  cemented  ; the  ring 
was  clused  by  an  “ exquisitely-ground"  brass  plate,  con- 
taining a half-inch  circular  orifice  closed  by  a brass 
stopper,  which  could  be  turned,  when  the  receiver  was 
exhausted,  without  admitting  air.  The  whole  apparatus 
was  arranged  vertically,  so  that  it  was  terminated  above 
by  the  opening  of  the  receiver  for  the  introduction  of 
bodies  to  be  experimented  upon,  and  below  by  the  open 
orifice  of  the  brass  cylinder. 

Before  commencing  to  exhaust  the  receiver,  the  piston 
and  all  the  joints  wero  well  oiled,  the  piston  pushed  to 
the  top  of  the  cylinder,  and  the  stopcock  and  lateral 
valve  closed ; the  piston  was  then  drawn  to  the  bottom 
of  the  cylinder,  and  tho  stopcock  opened  to  allow  air  to 
rush  from  the  receiver  into  the  vacuous  space  ; the  stop- 
cock was  now  closed,  the  valve  opened  to  allow  of  the 
exit  of  the  air  in  the  body  of  the  cylinder,  and  tho  piston 
again  forced  to  the  top  of  the  cylinder ; the  same  process 
was  repeated  until  the  receiver  was  oxhausted. 

I do  not  consider  this  first  air-pump  of  Boyle's  by  any 
means  so  ingenious  a contrivance  as  that  of  Otto  Von 
Guericke.  The  arrangement  of  the  apparatus  was 
indeed  different,  but  the  method  of  exhaustion  was  the 
same,  mare  clumsily  effected ; the  stopcock  of  Boyle's 
pnmp  played  the  samo  part  as  the  lower  valve  of 
Guericke’s,  and  the  lateral  valve  of  the  former  the  samo 
as  the  lateral  valve  of  the  latter,  with  this  disadvantage, 
however,  that  the  valves  of  Byle’s  pump  had  to  Do 
worked  by  hand,  while  those  of  Guericke’s  were  worked 
by  tho  air. 

(To  bo  continued  ) 
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Observation!  on  the  Sombrero  Guano, 
y Alexis  A.  JULIIN,  Jietulent  Chemist  at  Sombrero. 
In  anticipation  of  a paper  on  the  subject  of  the  guano 
island  of  Sombrero,  which  1 hope  soon  to  present,  it  is 
proper  for  me,  from  my  peculiar  advantages,  to  point  out 
some  of  the  errors  into  which  I)r.  Phipsou*  has  fallen 
in  his  proposal  to  distinguish  the  Sombrero  guano  as  a 
new  mineral  species. 

lie  commences  by  saying : ••  This  mineral  forms  a 
large  portion  of  some  sniull  islands  in  the  West  Indies, 
especially  of  Sombrero  Island."  Tlio  only  other  islands 
in  the  West  Indies,  besides  Sombrero, on  which  the  rock 
guano  has  been  found  to  occur,  are  Lcs  Monges,  El 
Jtoque,  &c.,  off  the  coast  of  Guiana  and  Venezuela.  The 
composition  of  the  rock  guano,  however,  from  these 
islands  is  very  variable,  and,  as  the  published  analyses 
show,  differs  materially  (except  in  general  character) 
from  that  of  tho  Sombrero  guano,  and  altogether  from 
tiic  representative  analysis  for  “ Sombrerito  " which  Dr. 
Phipson  offers  further  on. 

In  the  course  of  the  brief  and  very  imperfect  descrip- 
tion of  the  physical  characters  of  the  Sombrero  guano 
given  by  Dr.  Phipson,  he  says  : “ It  shows  no  signB  of 
crystallisation  whatever,  but  appears  like  an  amorphous 
gelatinous  phosphate  that  bos  been  submitted  to  u high 
temperature."  I have  recently,  however,  discovered  in 
certain  localities  small  but  perfect  crystals  of  bone  phos- 


phate of  lime  (together  with  a small  proportion  of  car- 
bonato  of  lime  and  phosphate  of  magnesia),  in  the 
examination  of  which  I am  now  engaged.  Again,  there 
is  a natural  division  of  the  Sombrero  guano  into  two 
varieties.  One  of  an  oolitic  structure,  of  a great  variety 
of  colours,  and  conloining,  in  addition  to  the  bone 
(jCaO,  P04)  and  neutral  (»CaO,  Ht),  POs)  phosphates 
of  lime,  tho  phosphates  of  alumina,  iron,  and  magnesia, 
organio  matter,  silica,  &c.  The  other  variety,  generally 
of  a broad  concretionary  structure,  is  of  a white  or 
yellowiah-whito  colonr,  containing  a little  carbonate  of 
lime,  sulphato  of  limo,  &c.,  but  especially  abounds  in 
bone  phosphate  of  lime.  From  these  and  oilier  evidences, 
it  is  almost  certain  that  the  former  more  nearly  re- 
sembles the  original  deposit  and  is  the  older  of  the  two  ; 
while  the  latter  is  far  more  uniform  in  composition. 
These  varieties  are  so  characteristic  that  it  would  be 
difficult  to  find  a block  of  this  guano  of  a cubic  foot  in 
dimensions  in  which  one  or  both  of  them  would  not  be 
perceptible.  The  term  “ amorphous  " can  only  be  applied 
to  tkaec  comparatively  rare  varieties  in  which  these 
characteristics  are  mixed,  or  entirety  indistinguishable 
on  account  of  the  uniformity  in  colour  of  the  oolitie 
grains  and  their  cement.  Again,  as  the  guano  is  inter- 
laminated  with  ordinary  coral  limeetone,  and  I have 
found  all  the  phemonena  it  presents  to  be  plainly  attri- 
butable to  atmospheric  agents,  there  is  no  call  for  the 
conjecture  of  a “ high  temperature,”  nor  for  the  follow- 
ing strange  theory  proposed  in  the  latter  part  of  the 
article : — “ I look  upon  this  rock  as  having  found  its  way 
to  the  surface  at  a high  temperature,  in  contact  with 
water  or  steam,  and  under  great  pressure.” 

The  ••several  kinds  of  shells, ’’  which  Dr.  Phipson 
then  mentions  among  the  fossils  enclosed  in  the  guuno, 
belong  entirely  to  the  coral  limestone  which  is  very 
generally  converted  into  phosphate  of  lime,  wherever  it 
is  in  contact  with  tho  mosses  of  guano,  or  has  been  ex- 
posed in  the  veins  to  percolating  guano  solutions.  The 
only  synchronoas  fossils  of  the  gnano,  yet  discovered, 
are  a variety  of  bones,  the  shells  of  a crab,  rootlets,  and 
a small  coral. 

As  a representative  analysis  of  “ Sombrerite,”  Dr. 
Phipson  offers  that  of  “ a well-chosen  specimen  *■ — the 
absurdity  of  which  expression  will  be  understood  from 
what  has  been  already  stated.  The  .Sombrero  guano  is 
as  variable  in  composition,  particularly  iu  its  content  of 
earthy  phosphates,  as  any  other  phosphatic  guano,  and 
as  little  entitled  to  rank  ns  a new  species.  Dr.  Phipaon 
cannot  possibly  have  examined  with  any  care  a single 
cargo— I venture  to  say,  not  even  a single  ton  ; for  there 
is  no  natural  stundard  by  which  a representative  specimen 
could  be  “ well-chosen  r’  or  chosen  at  all. 

Further,  Dr.  Phipaon  does  not  inform  us  of  the 
methods  used  by  him  in  his  analysis,  ‘lhis  omission  is 
unfortunate  when  we  take  into  account  the  prevailing 
uncertainty  among  chemists  os  to  tho  most  exact  niodo 
of  estimating  phosphoric  acid,  in  the  presence  of  lime, 
iron,  and  alumina,  also  on  account  of  some  other  curious 
results  arrived  at.  Firstly,  as  to  the  o per  cent,  of 
water : it  is  to  be  presumed  that  the  “ well  chosen  speci- 
men ” was  carefully  dried  to  remove  moisture,  which 
varies  several  per  cent,  in  different  varieties.  It  is  also 
to  be  presumed,  from  the  analysis,  that  11  Sombrerite " 
contains  no  neutral  phosphate  of  lime,  with  which  a 
part  of  this  9 per  cent,  of  water  may  be  combined, t and 
that  the  two  equivalents  of  water,  combined  in  the 

t Notwithstanding  that  the  presoncc  of  phosphoric  serf  In  the  fit. 
trntc.  .liter  long  washing  with  hot  water,  has  prorad  the  exiatenoe  of 
this  rail  In  at  least  some  common  rnriattes. 
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u sulphate  of  lime,”  have  been  deducted  from  the  gross 
amount.  The  variety  of  this  guano  which  I have  de- 
scribed as  of  concretionary  structure  especially  pre- 
dominates throughout  the  southern  part  of  Sombrero 
Island,  and  over  ooc-half  our  cargoes  are  composed  of 
it.  It  contains  on  an  average  S3  to  85  per  cent,  of  bone 
phosphate  of  lime — less  than  one  per  cent,  of  phosphate 
of  alumina,  and  ofteu  none.  We  may  very  properly  ask 
if  this  fact  is  to  be  entirely  ignored  m the  consideration 
of  the  composition  of  “ Sombrerite  ? M 

The  article  concludes  with  the  following  objection  to 
the  use  of  this  guano  in  the  manufacture  of  superphos- 
phate of  lime: — “In  producing  the  latter,  fcombrerite 
gives  rise  to  a certain  quantity  of  sulphate  of  alumina, 
and  this  salt,  being  deliquescent,  attracts  and  retains  so 
much  moisture  that  the  product  can  be  dried  only  with 
great  difficulty” — an  objection  applicable  with  the  same 
force  to  the  1*44  per  cent,  of  similarly  deliquescent 
chlorid  of  sodium.  But  every  practical  Chemist  is  aware 
that  in  this  manufacture  only  a portion  of  the  phosphato 
of  lime  of  the  material  is  ever  intentionally  and  actually 
converted  into  superphosphate,  k cannot  be  that  Dr. 
Phipson  supposes  that  this  “ sulphate  of  alumina  ” can 
be  lormed  and  exist  in  the  presence  of  an  excess  of  bone 
phosphate  of  lime.  Finally,  he  has  but  to  consult  that 
same  “manufacturer  of  superphosphate  of  lime”  to 
learn  how  utterly  groundless  is  his  objection  in  fact  as 
well  as  in  theory. 

Such  of  these  observations  as  depend  merely  upon  my 
own  statement  I shall  hereafter  more  fully  elucidate. 
We  may  safely  conclude  that  a material  so  heterogeneous 
as  the  Sombrero  guano  does  not  possess  the  uniformity 
of  composition  requisite  for  distinction  as  a mineral 
species. — American  Journal  of  Science t xxxvi.,  414. 
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A Court*  of  Twelve  Lector es,  by  Dr.  Psrcy,  P.R.S.  De- 
livered at  the  Royal  School  of  Mines,  Museum  of  Practical 
Geology,  Jermyn  Street. 

Lectteb  II. — Saturday,  December  is,  1863. 

Ladies  and  Gentlemen, — In  the  lecture  which  I had  the 
honour  of  delivering  to  you  the  day  before  yesterday,  we 
considered  the  subject  of  silicon,  one  of  the  chief  com- 
ponents of  the  solid  crust  of  the  earth.  This  silicon  has 
only  of  late  been  carefully  studied.  It  is  certainly  one  of 
the  most  remarkable  and  important  elements  which  we 
possess.  It  occurs,  you  will  remember,  in  three  distinct 
forms ; and  if  you  will  allow  me,  although  at  the  sacrifice 
of  a little  time,  I will  write  them  down,  in  order  to  make 
the  matter  perfectly  clear.  First,  wo  have  the  pulverulent 
state,  or  amoiphous  condition  of  silicon,  which  is  extremely 
divided,  and  perfectly  non* crystalline.  It  is  in  the  form 
of  a chocolate  brown  powder,  and  it  is,  indeed,  only 
recently  that  we  have  seen  silicon  in  the  crystallised  state. 
We  have  it  next  in  what  is  termed  the  graphitoidal  state, 
or  state  resembling  graphite.  It  occurs  in  the  production 
of  aluminium,  or,  at  all  events,  it  was  first  discovered  in 
the  making  of  aluminium  by  a particular  process.  It 
appears  in  the  form  of  six-sided  prisms,  having  a more  or 
less  metallic  lustre,  and  a dark  bluish-black  colour.  Then 
we  have  what  is  termed  the  octahedral  form  of  silicon.  In 
many  characteristics  it  is  very  similar  to  the  graphitoidal. 
In  colour,  for  example,  you  can  hardly  distinguish  the 
two.  It  crystallises  in  the  regular  cubical  system  to  which 
the  regular  octahedral  belongs. 

Now,  it  is  a curious  thing  that  there  is  a remarkable 
analogy  between  silicon  and  carbon.  Every  chemist  knows 


Geology.  i / 

that  there  are  very  small  chemical  relations  existing 
between  the  two,  but  with  regard  to  the  particular  states 
in  which  the  elements  occur  we  find  an  analogy  obtaining. 
Thus,  we  have  common  charcoal,  which  is  the  amorphous 
or  non- crystalline  form  of  carbon.  We  have  the  amorphous 
or  non* crystalline  form  of  silicon.  We  have  the  graphitic 
form  of  carbon  exactly  corresponding  to  the  so-called 
graphitoidal  form  of  silicon.  Lastly,  wc  have  the  diamond, 
which  is  tho  crystalline  form  of  carbon,  and  corresponds 
exactly  to  the  octahedral  fcrm  of  silicon.  In  fact,  silicon 
In  this  state  has  been  called  the  silicon  diamond. 

It  is  not  my  business  on  the  present  occasion  to  describe 
how  this  silicon  can  be  obtained.  That  belongs  rather  to 
a purely  chemical  investigation.  There  is  a compound 
well  known  to  chemists,  called  silico-fluoride  of  potassium 
or  sodium.  You  6aw  the  gas  which  I generated  here  on 
the  last  occasion, — the  transparent,  colourless  gas,  consist- 
ing of  the  two  elements,  fluorine  and  silicon.  Well,  those 
two  elements  combine  with  potassium  or  sodium,  iorming 
a definite  white  salt — silico-  fluoride  of  potassium  or  sodium. 
If  we  bring  in  contact  with  that  salt  some  sodium  or  potas- 
sium, and  also  add  a little  common  zinc,  and  heat  tho 
mixture,  silicon  is  separated— displaced  from  its  combina- 
tion with  fluorine  by  the  sodium,  and  is  immediately 
caught  by  tho  metallic  zinc.  We  have  here  a specimen  of 
sodium.  It  exists  in  our  common  salt,  and  is  a beautiful, 
bright,  shining  metal.  The  temperature  should  be  such 
as  to  keep  the  zinc  in  a molten  state.  The  silicon  so  sepa- 
rated dissolves  in  this  molten  zinc,  and,  on  solidification, 
it  separates  more  or  less  completely  from  the  metallic  mass 
in  a definite,  beautiful,  distinct  crystalline  form,  the  silicon 
being  dissolved  through  the  mass  of  zinc.  All  we  havo, 
then,  to  do  is,  to  operate  upon  that  zinc  by  meuns  of  com- 
mon spirits  of  salts, —common  hydtochloiic  acid,  which 
dissolves  the  zinc,  and  leaves  the  silicon  unacted  upon.  In 
this  way  these  crystals  before  you  were  obtained.  Not- 
withstanding the  powerful  affinity  of  silicon  for  oxygen, 
and  the  gTcut  exercise  of  force  which  it  requires  to  separate 
the  oxygen  from  the  silicon  in  the  state  in  which  they  are 
combined  in  silica,  yet,  when  tho  silicon  is  separated,  it  is 
astonishing  how  remarkably  stable  it  is.  There  it  is.  It 
may  be  exposed  to  the  air  for  an  indefinite  time  without 
undergoing  the  least  chango.  You  may  heat  it,  indeed,  to 
a very  high  temperature,  even  wdth  access  of  air,  yet  it 
shall  not  be  oxidised.  You  may  expose  it  to  the  action  of 
various  strong  chemical  reagents,  and  yet  it  shall  undergo 
no  change.  Well,  now,  it  strikes  us  as  extremely  remarkable 
that  a body  which  possesses  such  a strong  affinity  for 
oxygen,  and  requires  the  exercise  of  so  much  foice  to 
separate  it  from  oxygon,  should  be  so  stable  when  sepa- 
rated us  we  find  it  to  be.  Exposed  to  a high  tempera- 
ture it  fuses.  Here  is  a specimen  of  this  fused  silicon,  for 
which  I am  indebted,  as  1 said  in  the  last  lecture,  to  Mr. 
Matthey,  of  Hatton  Garden.  We  have  it  again  here  in  a 
small  quantity,  but  nothing  to  the  extent  which  you  sec 
in  the  other  specimen.  This  silicon  is  now  playing  a very 
important  part  in  certain  metallurgical  operations.  I just 
mention  this  incidentally.  For  instance,  in  the  smelting 
of  iron  we  find  pig  iron  produced  in  various  furnaces  con- 
taining a considerable  portion  of  silicon.  I have  known 
sometimes  even  as  much  as  8 per  cent.,  and  there  is 
frequently  3 or  4 per  cent.  The  presence  of  it  in  iron 
modifies  the  properties  of  the  latter  considerably.  It 
combines  readily  enough  with  copper.  If  wre  take  a little 
copper  or  iion  in  a more  or  less  divided  state,  say  in  the 
form  of  filings,  and  mix  these  filings  with  common  sand, 
which,  as  you  know,  is  a compound  of  silicon  and  oxygen, 
and  add  an  excess  of  charcoal,  making  a mixture  of  the 
three,  and  let  the  amount  of  charcoal  and  sand  bo  such 
that,  when  we  expose  the  mixture  in  a crucible  to  a high 
temperature  sufficient  to  melt  the  copper  or  the  iron,  as 
the  case  may  be,  there  should  be  sufficient  of  this  mixture 
to  retain  the  metal  diffused  through  the  mass,  and  then 
expose  the  mixture  to  a high  temperature  for  a few  hours — 
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all  the  silica,  under  the  conjoined  influence  of  the  carbon 
and  the  metal,  ia  decomposed,  the  carbon  laying  hold  of 
the  oxygen,  and  escaping  in  the  form  of  carbonic  oxide, 
and  the  silicon  is  set  free,  combining  with  the  metal.  Well, 
here  is  a piece  of  common  copper  which  was  treated  in 
this  way— heated  with  sand  and  charcoal  for  a long  time. 
The  metal  has  undergone  a great  change  in  its  external 
appearance.  It  has  no  longer  the  red  colour  of  copper, 
but  has  the  appearance  of  bronze,  which  is  a mixture  of 
copper  and  tin.  It  is  so  like  the  bronze  of  which  our 
guns  are  composed,  that  an  inexperienced  eye  would  not 
distinguish  the  < ne  from  the  other  when  they  are  side 
by  side.  It  is  a very  valuable  alloy,  so  that  you  see  that 
silicon  may  play  a very  important  part  even  in  the  common 
arts  of  this  country.  I might  give  you  another  illustra- 
tion of  the  fusion  of  silica.  Platinum  is  a metal  which 
requires  a very  high  heat  for  its  fusion.  Now,  if  we  heat 
silicon  in  contact  with  platinum  at  a high  temperature,  no 
change  will  take  place.  Here  is  on  illustration  of  this 
fact.  The  platinum  has  undergone  no  change  of  form 
even  in  its  thin  edges  ; but  let  us  add  a little  bit  of  char- 
coal, and  then  repeat  the  experiment.  The  silica  instantly 
becomes  reduced  under  these  conditions,  and  the  silicon 
set  free  combines  with  the  platinum,  forming  this  very 
fusible  compound. 

Having  made  these  remarks,  we  may  pass  on  to  give 
just  tir/sumf  of  what  we  said  the  other  day  with  regard  to 
silica,  and  it  shall  be  exceedingly  short.  Silica,  os  we 
have  seen,  is  a compound  of  oxygen  and  silicon.  It  exists 
in  two  very  distinct  states  with  regard  to  specific  gravity. 

I am  afraid  that  the  way  I put  that  matter  before  you  in 
the  last  lecture  may  have  led  you  to  a wrong  conclusion 
on  the  subject ; therefore,  with  your  permission,  I will 
say  a word  or  two  more  nbout  it.  We  will  divide  silica 
into  two  distinct  kinds.  I have  called  the  first  heavy 
silica,  having  the  specific  gravity  of  a ’6.  Then  this  is 
subdivided  into  two  distinct  varieties— namely,  rock 
crystal,  about  the  crystalline  character  of  which  there 
can  be  no  mistake,  and  sand,  which  is  nothing  more  than 
finely  divided  crystallised  quartz.  Wc  have,  as  I told 
you.  another  variety  of  heavy  silica  of  the  same  specific 
gravity,  which  to  the  eye  is  apparently  wholly  non-CTys- 
talline,  but  which  Rose  maintains,  or  rather  designates, 
as  crystalline,  supposing  it  to  be  built  up  of  excessively 
minute  crystals.  Under  this  head,  w*e  have  chalcedony — 
of  which  you  have  a beautiful  specimen  before  you — 
chryBophrase,  flint,  and  hornstone,  and  I might  mention 
other  varieties,  but  these  will  suffice.  All  these  belong  to 
the  class  of  heavy  silica.  The  second  division  is  the  so- 
called  light  silica,  the  specific  gravity  of  which  never 
exceeds  2*3  ; and  this  light  silica  is  always  perfectly 
amorphous.  It  may  occur  even  in  the  form  of  jelly,  as 
you  saw  it  last  time,  or  as  a perfectly  non-crystalline 
powder,  or  like  so  much  glass  melted  and  deposited  on 
the  surface  of  a mineral  in  tho  form  of  hyalite  or  opal. 
Now,  as  I pointed  out  to  you,  these  distinctions  are  ex- 
ceedingly important  in  their  bearing  upon  that  portion  of 
geological  science  relating  to  the  formation  of  certain 
igneous  rocks,  of  which  Bilica  is  known  to  be  an  essential 
constituent.  Then  there  is  another  distinction.  The 
heavy  silica  polarises  light;  light  silica  never  does ; and 
that  is  a very  important  distinction,  and  one  founded  on 
essential  structure.  Heavy  silica,  so  far  as  we  know,  is 
always  produced  in  the  wet  way,  that  is,  through  the 
intervention  of  liquid  reagents.  I’his  wc  know*  by  direct 
experiment,  and  wc  have  also  the  inferential  proof,  founded 
upon  specific  gravity,  to  which  I have  just  directed  your 
attention  again.  Then  the  light  silica  may  be  produced  ! 
in  two  ways — cither  by  separation  from  its  compounds  in 
the  manner  I showed  you  last  time,  or  by  fusion,  all  fused 
silica  having  a low  specific  gravity  never  exceeding  a*  . 

I will  now  say  a lew  more  words  concerning  the  proofs 
— the  mineralogical  or  geological  proofs — (no  matter  which 
word  I employ),  relating  to  the  aqueous  origin  of  crystallised 


silica,  and  they  are  very  conclusive.  Let  us  look  at  our 
mineralogical  cabinets,  and  examine  the  specimens  of 
quartz  which  we  find  therein.  I have  one  here  before  me, 
a very  small  one,  which,  unfortunately,  cannot  be  seen 
by  the  audience  at  large ; but  if  1 come  to  examine  this 
quartz  minutely,  I find  that  it  surrounds  a mineral  called 
hannatite,  consisting  of  peroxide  of  iron  and  water.  It  is 
a mineral  which  loses  its  water  at  a very  low  temperature. 
There  it  is,  embedded  in  the  quartz,  clearly  showing  that 
the  quartz  never  could  have  been  exposed  to  a high  tem- 
perature. Here  is  another  mineral,  carbonate  of  iron, 
embedded  in  the  quartz,  and  the  existence  of  this  and  the 
peroxide  clearly  shows  that  that  quartz  never  could  have 
been  exposed  to  a high  temperature,  and  supports  the  con- 
clusion at  which  we  have  arrived  touching  its  aqueous 
origin.  Then  we  find  incrustations  which  lead  to  the 
same  conclusion. 

With  regard  to  amorphous  silica  there  is  no  doubt  what- 
ever about  its  aqueous  origin.  We  can  trace  its  origin  in 
the  clearest  and  most  distinct  way.  In  Iceland,  for 
example,  it  is  abundantly  produced  in  the  geysers.  Here 
is  n specimen  which  has  been  obtained  from  that  source. 
Then,  again,  here  is  a specimen  of  granite  from  Iceland, 
on  which  is  deposited  a thin  film  of  silica,  having  a pearly 
lustre.  There  is  no  one  who  will  venture  to  say  that  that 
could  have  been  thrown  down  on  to  the  granite  except  by 
the  agency  of  water.  The  specimens  are  very  small  in 
themselves,  but,  nevertheless,  they  speak  very  eloquently 
of  the  origin  of  silica,  and  tell  an  important  tale,  small  as 
they  arc.  Here  is  a very  characteristic  specimen  showing 
the  occurrence  of  crystalline  quartz  in  two  states  on  the 
very  same  portion  of  this  mineral.  One  state  is  the  chal- 
ccdonic,  or  apparently  non- crystalline.  I use  the  word 
apparently,  because  the  substance  has  been  found  to  be 
composed  of  minute  crystals.  Close  in  contact  with  this 
is  the  other  state,  which  is  more  or  less  non- crystalline ; 
and  then  occurs  a sort  of  granite  deposit,  which,  seen 
under  a magnifying  glass  of  high  power,  is  seen  to  consist 
of  distinctly  crystalline  quartz.  Amorphous  silica  exists 
in  the  shells  of  living  infusoria ; and  it  is  found  also  in  a 
siliceous  concretion,  met  with  in  the  joints  of  the  bamboo, 
known  as  tabasheer.  It  occurs  also  in  petrified  wood. 

I will  say  just  a word  or  two  on  the  subject  of  flint — a 
subject  which  has  recently  given  rise  to  so  much  discussion. 
You  9 re  all  acquainted  with  the  discovery  of  those  won- 
derful pieces  of  flint  and  chalk,  the  formation  of  which  is 
involved  in  doubt,  notwithstanding  that  they  are  associated 
with  the  presence  of  sponge,  and  so  on.  There  are,  how- 
ever, chemical  difficulties  which  arise,  and  which  will 
require  much  time  to  solve  completely.  When  we  take 
one  of  these  dark  flints,  and  expose  it  gradually  to  a tem- 
perature which  we  bring  at  last  to  a bright  redness,  it 
becomes  very  tender  and  fragile,  and  it  would  become 
especially  fragile  and  perfectly  opaque  if  heat  were  rapidly 
applied.  It  is  in  this  way  that  the  flints  prepared  for  the 
use  of  potters  are  rendered  fragile  in  the  first  instance,  pre- 
paratory to  grinding.  Now,  when  we  examine  specimens 
of  flints  wc  are  frequently  struck  with  an  opaque  white 
outer  film,  where  the  flint  has  lain  in  contact  with  chalk. 
This  film,  or  rind,  if  I may  so  call  it,  extends  to  a con- 
siderable depth.  Well,  what  is  it  ? Is  there  any  chemical 
difference  between  this  white  rind  and  the  inner  dark 
portion  of  unchanged  flint  ? This  is  a question  which  wc 
have  examined  with  some  care,  and  by  the  aid  of  the  most 
careful  chemical  analysis  w*e  are  unable  to  detect  any  sen- 
sible difference  betivcen  the  two.  The  only  conclusion, 
therefore,  is,  that  the  difference  of  appearance  is  ow  ing  to 
some  molecular  change,  but  how  it  is  excited  I am  not 
prepared  to  say — whether  by  the  slow  operation  of  time, 
or  whether,  perhaps,  by  simple  vibrations.  It  has  often 
I struck  me,  with  regard  to  the  flints  which  I have  seen  on 
! the  sea-shore,  which  have  presented  a white  appearance, 
j that  possibly  that  appearance  may  have  been  caused  by 
I some  operation  of  that  kind ; but  upon  that  point  I speak 


CnnncAL  Jfrwi,) 
Jan.  9,  lb64.  ) 


Chemical  Geology. 


>9 


with  tho  greatest  possible  reserve.  It  is  of  very  great 
importance  to  know  exactly  the  effect  of  weathering  upon 
the  surface  of  flints,  especially  with  regard  to  the  great 
question  now  agitating  the  public  mind  concerning  pri- 
meval man.  Here  is  one  of  those  wonderful  things  hewn 
out  of  flint  by  our  rude  forefathers,  for  the  loan  of  which 
I am  indebted  to  my  friend,  Dr.  FalconcT.  It  presents  a 
fracture  at  one  end,  which  is  very  different  from  the  con- 
tiguous portion  ; but  then  at  another  portion  I observe  the 
characteristic  dark  appearance  of  some  of  these  ordinary 
flints.  I have  been  examining  this  specimen,  and  upon 
the  whole  I think  it  must  have  been  long  exposed,  subject 
to  some  condition  by  which  the  surface  has  been  changed. 
Then  comes  the  question — whether  it  is  possible  to  imitate 
these  signs  of  age  upon  counterfeits  of  ancient  flint  imple- 
ments. I think  a few  experiments  would  very  soon  settle 
the  point  whether  it  is  possible  to  give  a surface  very 
much  resembling  that  which  we  find  in  these  old  weapons, 
by  some  chemical  means. 

With  regard  to  the  permeability  of  these  flints  by 
liquids,  it  is  astonishing  how  pervious  they  are.  If  we 
immerse  flint  in  sulphate  of  indigo  and  water,  and  keep  it 
there  some  weeks,  the  indigo  will  penetrate  to  some  depth. 

It  has  been  alleged,  and  it  is  a point  of  some  importance, 
that  silica  may  be  volatilised,  especially  by  the  agency  of 
steam.  Every  chemist  knows  that  boracic  acid,  which  is 
a fixed  body,  may,  by  the  agency  of  steam,  be  vaporised 
to  a considerable  extent.  A case  of  the  volatilisation  of 
flint  was  recorded,  some  years  ago,  by  Mr.  Julius  Jeffreys. 
It  occurred  in  a potter's  kiln  in  India.  His  statements 
have  been  repeated  by  many  journalists,  both  British  and 
foreign.  It  is  important  that  we  should  examine  the 
ground  upon  which  he  arrived  at  his  conclusion.  He 
allowed  a large  quantity  of  steam  to  pass  through  a 
potter's  kiln,  of  which  the  temperature  more  than  sufficed 
to  melt  pig  iron,  and  he  afterwards  observed  round  the 
opening  of  the  kiln  from  which  the  steam  escaped,  several 
pounds  of  silica  deposited  in  the  form  of  snow.  In  com- 
menting upon  this  statement,  Berzelius,  who  accepted  it, 
adduces,  as  a parallel  case,  the  well-  known  volatility  of 
boracic  acid  under  the  same  conditions,  and  the  fact 
observed  by  Oaudin  concerning  the  volatilisation  of  silica 
when  melted  before  the  oxy-hydrogen  blow-pipe.  Now,  I 
have  examined  all  the  original  statements  concerning  this 
allegation,  and  I must  say  that  the  conclusion  to  which  I 
have  arrived  is,  that  it  is  altogether  unsatisfactory.  There 
is  no  proof  whatever,  or,  at  all  events,  there  is  none 
advanced,  that  the  deposit  was  silica  at  all.  No  analysis 
was  made,  and  no  man  is  justified,  without  the  evidence 
furnished  by  analysis,  in  pronouncing  definitely  upon  a 
point  of  this  kind.  Secondly,  admitting  that  the  substance 
called  silica  was  really  silica,  there  is  no  evidence  to  show 
that  it  was  volatilised  in  the  way  described.  We  perfectly 
well  know*  that  in  metallurgical  operations  a very  large 
amount  of  finely-divided  matter  may  be  carried  to  a very 
long  distance  mechanically  by  gases  or  vapours  floating 
over  it.  Volatilisation  is  something  different  from  the 
mechanical  removal  of  the  particles  of  a substance. 

I shall  have  occasion,  when  we  come  to  speak  of  meta- 
morphic  action,  especially  of  igneous  rocks  and  so  forth, 
to  allude  to  silica  in  a state  of  combination. 

The  subject  we  now  take  up  is  one  of  great  interest, 
which  I think  you  will  admit  by-and-by,  at  all  events. 
It  is  aluminium.  This  aluminium  plays  a most  important 
part  in  thi9  world  so  far  as  the  formation  of  the  crust  of 
the  earth  is  concerned.  It  is,  as  I have  said,  one  of  the 
chief  constituents  of,  and  forms  an  essential  part  of,  all 
clay.  It  exists  almost  everywhere  in  a greater  or  less 
proportion.  It  is  undoubtedly  one  of  the  most  beautiful 
elements  of  which  this  world  is  formed,  or  the  external 
part  of  it,  rather. 

Aluminium  has  of  late  excited  a great  deal  of  attention. 
Formerly  it  was  known  only  very  imperfectly,  a few 
grams  only  having  been  obtained  Now  it  is  produced 


by  the  hundred-weight.  I have  here  placed  before  you  a 
slab  of  aluminium.  The  metal  has  a bluish-grey  colour. 
To  my  eye,  it  is  intermediate  between  tin  and  zinc  in  point 
of  colour,  being  not  so  white  as  tin,  and  less  blue  than 
zin^  It  is  by  far  the  lightest  of  all  metals  now  used  in 
the  arts,  its  specific  gravity  being  in  round  numbers  2*5; 
that  is  to  say,  whatever  measure  of  water  weighs  1,  the 
same  measure  of  aluminium  will  weigh  2*5.  Apint  of  water, 
we  will  suppose,  weighs  one  pound,  and  a pint  of  alumi- 
nium would  w'cigh  two  pounds  and  a-half.  It  is  a malleable 
metal.  It  can  be  drawn  out  by  rolling,  or  extended  under 
the  hammer  •with  proper  precautions,  or  drawn  into  wire 
— nay,  even  beaten  out  into  thin  leaf.  Here  is  some  of 
the  leaf,  and  all  contained  in  this  bottle  weighs  only  one 
grain.  It  is  very  fusible,  but  has  a higher  melting-point 
than  zinc.  It  is  very  sonorous.  When  suspended,  for 
example,  by  a string,  in  this  way,  and  struck,  it  will  ring 
like  a bell ; but  when  east  into  the  form  of  a bell  it  has 
proved  a most  signal  failure.  This  metal  alloys  with 
several  other  metals,  but  there  is  only  one  Teally  useful 
alloy  which  has  been  made  with  it,  and  I think  I may  say 
that  the  first  bit  was  made  in  this  place.  It  alloys  with 
copper  without  the  least  difficulty  in  the  proportion  of 
about  5 per  cent.,  and  produces  an  alloy  so  like  gold  in 
colour,  that  even  a goldsmith  would  fail  to  distinguish 
between  real  gold  and  the  alloy  of  copper  and  aluminium. 
I have  tried  the  experiment  with  men  of  experience,  and 
they  have  been  puzzled  to  say  which  was  which.  This 
alloy  is  very  ductile,  and  is  capable  of  a very  high 
polish.  There  is  one  mistake  prevalent  in  the  public 
mind  with  reference  to  this  alloy,  or,  at  all  events,  an 
attempt  has  been  made  to  mislead  the  public  on  the  point. 
It  is  said  that  it  will  not  tarnish.  That  is  a mistake.  It 
tarnishes  rapidly  enough,  especially  in  our  atmosphere. 
It  is  also  said  to  have  no  odour ; but  to  my  taste,  at  all 
events,  it  certainly  has  distinctly  the  savour  of  copper. 

Now,  aluminium  has  a most  powerful  affinity  for  oxygen. 
When  combined  with  that  element  it  constitutes  the  well- 
known  base,  alumina.  Like  silicon,  although  it  has  this 
strong  affinity  for  oxygen,  yet  when  wc  succeed  in  detach- 
ing it  from  oxygen,  and  obtaining  it  in  a compact,  solid 
form,  it  is  remarkably  stable.  That  piece  of  aluminium 
might  be  exposed  indefinitely  to  the  air  without  under- 
going oxidation  to  any  extent.  "When  melted,  it  oxidises 
on  the  surface,  and  forms  alumina.  This  acts  as  a coat- 
ing, and  protects  the  subjacent  molten  metal  from  further 
oxidation. 

I may  just  say  a word  or  two  about  the  mode  of  the 
formation  of  aluminium,  because  it  may  be  interesting  in 
other  respects.  It  is  made  from  a salt  termed  chloride  of 
aluminium.  If  we  take  alumina,  which  is  aluminium  and 
oxygen,  and  heat  it  with  charcoal  even  to  a high  tempera- 
ture, we  cannot,  so  far  as  we  know,  succeed  in  eliminating 
the  oxygen  and  detaching  the  aluminium  ; but  if  we  make 
the  salt  called  chloride  of  aluminium,  then  we  can,  by 
means  of  a metal  having  a powerful  affinity  for  the 
chlorine,  succeed  in  separating  the  aluminium  completely. 
The  first  process  wag  to  take  aluminium  and  mix  that  with 
charcoal,  and  then  to  make  the  mixture  into  small  pellets, 
such  as  you  see  here.  Here  is  some  alumina,  and  here  are 
some  pellets  so  made  of  charcoal  and  alumina.  Now,  that 
charcoal  at  a high  temperature  has  an  affinity  for  oxygen  ; 
and  if  we  expose  that  mixture  of  alumina  and  charcoal  at 
a certain  degree  of  heat  to  the  action  of  chlorine,  wc  then 
get  chloride  of  aluminium.  Wo  have  then  two  affinities 
coming  into  play.  WTe  have  the  affinity  of  the  oxygen 
for  the  carbon,  and  the  chlorine  for  the  aluminium,  and  by 
means  of  this  twofold  force  we  form  this  body,  having  a 
yellow  colour,  and  commonly  called  chloride  of  alumi- 
nium. Well,  we  then  place  that  chloride  of  aluminium 
in  a glass  vessel,  which  was  the  way  it  was  formerly  pre- 
pared, and  expel  the  air  by  means  of  a hydrogen  gas,  and 
then  introduce  the  vapour  of  sodium  by  a new  application 
of  het»t  to  the  exterior,  in  contact  with  the  vapour  of  the 
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chloride  of  aluminium.  The  result  is  the  formation  of 
chloride  of  sodium  or  common  salt,  and  the  separation  of 
the  metal  which  you  have  now  before  you.  To  describe 
this  process  properly  would  require  diagrams,  and  occupy 
an  hour  and  a-half.  There  is  one  other  source  of  alumi- 
nium from  a curious  mineral  called  cryolite — one  of  the 
highest  possible  interest.  Here  is  a specimen  from  Green- 
land. This  consists  of  the  elements  fluorine,  aluminium, 
and  sodium.  Well,  to  any  mineralogist  and  chemist  who 
reflected  upon  its  composition,  it  would  naturally  occur  that, 
if  we  could  bring  that  substance  into  contact  with  sodium 
at  a high  temperature,  wo  should  produce  aluminium. 
The  thought  occurred  here  some  time  ago,  and  I believe 
that  the  very  first  specimen  produced  was  produced  in  this 
place.  That  specimen  is  now  before  you.  It  was  shown 
some  time  ago  at  the  Royal  Institution.  Dy  the  means  I 
have  spoken  of  we  get  globules  of  aluminium. 

Now  for  alumina.  Alumina  is,  as  I have  said,  a com- 
pound of  oxygen  and  aluminium.  It  contains,  in  round 
numbers,  53*3  per  cent,  of  aluminium,  and,  consequently, 
46*7  per  cent,  of  oxygen,  and  its  chemical  symbol  is  AljOs. 
When  dry,  it  forms  a white,  tasteless  powder,  insipid  and 
insoluble-  Here  is  a specimen  of  it  This  powder  is  fusible 
only  at  the  very  highest  temperatures  we  con  command. 
In  fact  it  is  singularly  infusible.  In  that  state  it  is  entirely 
amorphous.  It  has  the  property  of  combining  with  water 
in  several  proportions,  producing  a plastic,  clay-like  mass. 
Compounds  of  this  kind  occur  in  nature.  One  hydrate— 
that  is  to  say,  one  water  compound  of  alumina — occurs 
beautifully  crystallised.  That  is  the  well-known  diaspore. 
Then  we  hate  a non -crystalline  variety  in  the  form  of 
Gibbsite.  This  diaspore  is  a compound  of  1 equivalent  of 
alumina  and  1 of  water.  Gibbsite,  of  which  you  have  a 
specimen  before  you,  is  a white,  amorphous,  or  non-crys- 
talline body,  and  is  a compound  of  1 equivalent  of  alumina 
and  3 of  water. 

Alumina  crystallises  magnificently,  producing  that 
glorious  mineral  (excuse  the  emphatic  expression,  for  I 
think  it  is  one  that  is  perfectly  justified)  called  corundum, 
which,  when  blue,  is  known  to  you  as  sapphire,  when  red 
as  ruby,  when  yellow  as  oriental  topaz,  and  when  green  as 
emerald.  We  have  here  a specimen  of  corundum  which  is 
coloured,  forming  these  various  minerals  respectively.  We 
shall  speak  of  the  mode  of  formation  presently. 

Alumina  acts  in  the  two-fold  capacity  of  base  and  acid 
—that  is  to  say,  it  unites  with  acids  forming  definite  salts 
— and  it  also  acts  as  an  acid  forming  definite  salts.  It 
appears  as  common  alum  in  the  first  of  these  states.  If 
we  take  the  well-known  base,  magnesia,  or  lime,  or  oxide 
of  zinc,  and  mix  them  with  alumina  in  certuin  proportions, 
we  get  the  minerals  called  spinels,  the  alumina  acting  as 
silica  would  under  corresponding  circumstances. 

There  are  various  salts  of  alumina  in  nature,  of  which 
we  ahall  speak  presently.  One  of  these  is  wavellite,  or 
phosphate  of  alumina.  Alumina  may  be  precipitated  easily 
by  taking  a soluble  salt  of  alumina,  dissolving  it  in  water, 
and  adding  a little  ammonia  to  it.  It  then  forms  a dense 
white  precipitate.  In  that  state  it  is  combined  with 
water.  It  is  perfectly  soluble  in  caustic  potash,  combining 
with  it,  and  forming  a clear  solution. 

As  far  as  we  know  at  present,  it  does  not  appear  that 
the  process  of  dialysis  can  have  played  a very  important 
part  with  regard  to  the  formation  of  alumina  in  nature,  or 
rather  in  the  separation  of  alumina.  Professor  Graham 
has  spoken  of  the  dialysis  of  certain  salts  of  alumina. 
For  instance,  one  of  these  is  basic  acetate  of  alumina, 
which  may  be  decomposed  by  dialysis.  The  chloride  of 
aluminium  is  another.  There  is,  however,  a salt  which  he 
has  not  examined  at  present.  That  is  the  sulphate,  and 
that  is  the  most  likely  of  all  to  occur  in  nature.  There- 
fore, for  tho  present  we  have  no  reason  to  suppose,  from 
the  experiments  reported,  that  this  process  has  any  appli- 
cability to  the  formation  of  alumina  in  nature. 

Now,  let  us  look  at  crystalline  alumina.  This  is  a sub- 


ject which  has  a bearing  upon  geological  phenomena.  A 
minute  crystal  found  in  a rock  ahall  be  a clear  exponent 
of  the  formation  of  that  rock.  However  small  it  may  be, 
it  shall  tell  a most  eloquent  and  indisputable  story  with 
reference  to  its  origin.  Now,  I think  you  will  agree  with 
me  that  what  I say  is  really  not  overstated  with  regard  to 
the  formation  of  some  of  the  mineral  constituents,  though 
occurring  in  small  quantity  in  some  of  our  so-called 
“igneous"  rocks. 

The  late  distinguished,  most  excellent  Professor  Ebclmen 
made  numerous  experiments  upon  the  subject  of  arti- 
ficially crystallised  alumina.  I hold  in  my  hands  speci- 
mens which  I received  from  him  years  ago.  They  are 
exceedingly  small,  but  remarkably  characteristic.  Here 
arc  some  small  scales  of  alumina  crystallised  by  the 
operation  of  fire.  The  process  consists  of  heating 
alumina,  mixed  with  about  three  or  four  times  its  weight 
of  borax,  in  a small  platinum  crucible,  under  certain  pre- 
cautions, in  a porcelain  furnace — a porcelain  furnace  where 
we  obtain  hard  porcelain,  and  not  the  so-called  porcelain 
which  we  make  in  this  country,  and  which  is  made  at  a 
low*  temperature.  It  must  be  the  true  Chinese  porcelain 
furnace,  such  as  was  in  operation  at  Sevres,  where  he 
experimented.  He  exposed  the  borax  and  alumina  at  a 
high  temperature  in  this  furnace.  'The  borax  dissolved 
the  alumina,  and  after  a time  off  went  the  boracic  acid 
and  the  sodium.  The  crystallised  alumina  remained  at 
last  in  brilliant  colourless  scales.  These  are  some  of  those 
obtained  by  M.  Bbelmen.  This  is  exceedingly  similar  to 
what  is  obtained  at  ordinary  temperatures  with  liquid  sol- 
vents at  our  command.  It  is  only  just  to  the  memory  of  poor 
old  Berthier,  who  died  not  long  ago,  to  state  that  I find,  in 
looking  over  his  papers,  that  he  really  was  the  first  man 
to  adopt  this  mode  of  forming  mineral  substances,  and 
obtaining  them  in  a crystallised  state,  lie  did  not  use 
borax,  but  he  used  an  equivalent,  namely,  common  salt. 
He  formed  crystallised  silicate  of  lime  and  magnesia  by 
exposing  them  with  salt  on  precisely  the  same  principle  as 
when  borax  is  used.  We  are  indebted  to  Deville  for  that 
which  is  now  the  commonest  process,  and  it  is  a very 
beautiful  one.  The  operation  is  performed  in  a common 
crucible.  I will  make  a rough  sketch  of  a crucible  in 
section,  so  as  to  give  you  a clear  idea  of  what  it  is.  Let 
the  diagram  be  a section  across  the  middle  of  a common 
crucible.  Well,  then,  he  lines  thst  with  charcoal,  which 
is  a common  process, — what  we  call  brasquing, — thus 
making  an  inner  lining  of  charcoal  all  tho  way.  Then 
above  he  puts  a little  capsule  or  cupel,  made  of  charcoal, 
— a little  cup-shaped  piece  of  charcoal.  He  then  covers 
the  whole  with  a charcoal  top,  and  afterwards  places  on 
the  cover,  and  lutes  it  well  down. 


Now,  that  is  the  apparatus  employed  in  this  particular 
process.  In  the  lower  part  of  the  crucible  he  puts  fluoride 
of  aluminium.  In  the  upper  part  he  puts  fused  boracic 
acid.  He  exposes  the  whole  to  a high  temperature,  and 
the  two  bodies  vaporise.  The  two  vapours  come  into 
contact,  and  they  actually  decompose  each  other;  and 
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irhat  is  the  result?  Why,  off  goes  tho  fluorine  away  from 
the  aluminium,  and  combines  with  the  boron  contained  in 
the  boracic  acid,  and  then  escapes  as  fluoride  of  boron, 
and  the  oxygen  of  the  boracic  acid  unites  with  the 
aluminium,  and  forms  the  beautifully  crystallised  sub- 
stance corundum.  Here,  then,  we  can  make  sapphire  in 
this  way  most  beautifully.  At  present  our  artifleers  have 
not  directed  much  attention  to  it,  but  there  is  no  reason 
why,  if  we  carried  out  this  branch  of  investigation,  many 
of  our  gems  might  not  be  produced  in  this  way. 

These  crystals  sre  generally  rhorabohedral,  terminated 
by  the  faces  of  the  regular  hexagonal  prism ; and,  accord- 
ing to  Deville,  they  possess  all  the  optical  and  crystallo- 
graphical  properties  of  natural  corundum.  Well,  then, 
by  just  varying  this  process,  we  get  the  true  oriental  ruby 
— not  the  less  valuable  kind  called  spinel,  but  the  true 
characteristic  ruby— simply  by  adding  a little  fluoride  of 
chromium.  The  process  must  be  conducted  in  an  alumina 
crucible, — the  boracic  acid  must  be  placed  iu  a platinum 
cupel.  Sapphire  is  produced  iu  exactly  the  same  manner, 
and  the  same  colouring  agent,  namely,  fluoride  of 
chromium,  is  made  use  of.  The  reason  of  this  is  very 
obscure.  Side  by  side  you  may  get  some  of  the  crystals 
coloured  blue,  and  some  coloured  red.  The  ilifl'erence  is 
possibly  due  to  a difference  in  the  oxidation  of  the 
chromium,  but  that  is  a point  not  as  yet  clearly  revealed 
by  analysis.  It  is  a very  peculiar  thing.  I have  seen  the 
same  thing  occur  in  certain  experiments  with  glass.  We 
know  nothing  by  analysis  of  the  colouring  matter  of 
the  sapphire.  Whatever  it  is,  it  has  escaped  detection  by 
analysis.  Here,  by  means  of  the  same  colouring  agents, 
and  under  the  same  conditions,  or  apparently  under  the 
same  conditions,  we  produce  sapphire  and  ruby.  Some- 
times we  find  this  corundum  passing  into  sapphire,  being 
blue  in  one  part;  and  jewellers,  in  setting  such  things,  try 
with  great  skill  to  make  it  appear  that  the  colourless 
corundum  is  coloured,  and  they  set  it  in  such  a way  that 
the  whole  shall  appear  blue.  By  increasing  the  propor- 
tions of  the  chromium  salt,  Deville  obtains  a fine,  rich, 
emerald  green — an  oriental  emerald  grec-n  corundum. 
This  is  simply  by  increasing  the  quantity  of  the  chromium. 
Now,  it  is  very  peculiar  that  we  can  thus  succeed  in  pro- 
ducing artificially  one  of  the  finest  minerals,  except  the 
diamond.  The  diamond  will  come  ultimately,  I have  no 
doubt. 

Now,  there  is  another  process  contrived  by  Debray, 
which  appears  to  answer  perfectly  well.  This  consists  of 
calcining  phosphate  of  alumina  with  three  or  four  times  its  ; 
weight  of  sulphate  of  soda  or  potash.  He  gets,  then, 
tribaaic  alkaline  phosphate  and  crystallised  alumina. 

Alumina  may  be  melted  by  oxygen  and  the  flame  of  a 
spirit  lamp  into  glass-like  beads,  which  are  stated  to  be 
always  more  or  less  crystalline  on  cooling.  Gaudin,  espe- 
cially, is  the  man  who,  many  years  ago,  experimented 
upon  this  subject.  The  smallest  globules  show  crystalline 
faces,  and  they  are  said  to  be  so  hard  that  their  edges  will 
cut  glass.  Sapphire,  whether  natural  or  artificial,  is  the 
hardest  mineral  known  except  the  diamond.  Alumina, 
when  melted  in  the  way  I have  spoken  of,  is  said  to  be  very 
liquid.  By  the  addition  of  a very  little  chromate  of  potash 
during  fusion,  Gaudin  obtained  a more  or  less  deeply 
coloured  red  product,  similar  in  colour  to  the  natural 
ruby.  It  is  reported  to  be  more  or  less  crystalline,  and  to 
possess  extreme  hardness.  I have  some  of  it  here  in  a 
bottle.  I purchased  it  in  Paris  many  years  ago,  and  he 
recommended  it  as  something  marvellous  for  sharpening 
razors. 

Now,  how  does  corundum  occur  in  nature?  It  is  in- 
teresting to  ascertain  this  point.  It  occurs  frequently  in 
limestone,  forming  the  so-called  stratified  granite  in 
Newton,  in  New  Jersey,  and  in  New  York.  It  occurs  in 
layers  with  marble,  in  the  gneiss  of  the  Isle  of  Naxos,  and 
also  similarly  in  the  Isle  of  Lemnos,  and  at  Magnesia,  in 
Asia  Minor.  It  is  there  associated  with  magnetic  iron  or 


crystallised  magnetite.  It  occurs  along  with  diaspore  in 
the  dolomite  of  St.  Oothard.  It  occurs  near  Ephesus, 
and  also  in  the  Isle  of  N axos,  in  tire  same  way.  Here  are 
live  specimens  of  corundum  in  its  opaque  common  form. 
In  its  finely  divided  state  it  is  known  to  you  as  emery, 
which  is  nothing  more  than  the  common  form  of  the  true 
sapphire.  Some  of  the  analyses  of  this  substance  give 
water  as  an  essential  constituent,  but  the  sapphire  and 
the  ruby  are  nothing  more  than  crystallised  alumina  with- 
out water.  But  there  are  analyses  of  some  two  or  three 
specimens  of  corundum  in  which  we  find  water  given  as  a 
constituent.  An  analysis  of  corundum  from  Asia  Minor 
gives  3 '7  per  cent,  of  w ater ; and  an  analysis  of  corundum 
from  India  gives  3* i per  cent  of  water.  In  these  cases, 
probably,  they  contained  diaspore  associated  with  them. 
There  is  a difficulty  in  many  of  these  analyses,  and  we 
cannot  extract  rational  formulae  of  the  results  obtained  by 
approximate  analysis,  because  these  crystals  have  the 
power  of  enclosing  within  their  mass  a very  large  amount 
of  matter  which  in  no  way  enters  into  the  chemical  com* 
position  of  the  mineral  itself.  It  is  there  as  so  much 
foreign  matter  entangled  in  the  crystal,  and  yet  the  crystal 
shall  have  a definite  form,  and  so  firth.  There  is  a portion 
of  matter  which  we  must  not  take  cognisance  of,  but  we 
have  no  means  of  separating  it  mechanically  from  the 
mass.  It  all  comes  into  our  results,  as  we  have  no  way 
of  separating  this  dirt,  as  metallurgists  call  it. 

Now  for  some  examples  of  the  so-called  aluminates. 
You  are  perfectly  familiar,  I have  no  doubt,  with 
some  of  these  things.  There  is  a form  of  ruby  which 
is  on  aluniinate  of  magnesia.  It  is  coloured  a fine 
rich  colour,  apparently  with  chromate  of  potash  ; 
but  of  course  it  is  uot,  I think,  equal  to  the  oriental 
ruby.  It  consists  of  one  equivalent  of  magnesia  and 
one  of  alumina.  Its  formula  is — MgOAlt03,  so  that 
you  see  that  the  alumina  contains  three  times  as 
much  oxygen  as  the  magnesia.  It  may  be  obtained 
beautifully  crystallised,  and  was  so  obtained  by  Ebelmen. 
It  is  made  simply  by  healing  magnesia  and  alumina  with 
fused  boracic  acid,  with  the  addition  of  a little  chromate 
of  potash.  The  experiment  was  made  in  exactly  the  same 
way  as  that  with  reference  to  the  crystallised  alumina 
prepared  in  the  porcelain  furnace  at  Sevres,  near  Paris,  of 
which  I have  spoken  to  you.  Ebelmen  obtained  in  this 
way  distinct  crystals  of  aluminate  of  magnesia,  having  a 
fine  ruby  red  colour.  They  are  exceedingly  small,  but 
they  are,  nevertheless,  instructive,  small  though  they  he. 
Here  is  one  of  tho  specimens  obtained  by  Professor 
Ebelmen.  Then,  by  adding  a little  cobalt,  he  obtained 
crystals  of  the  same  form,  having  the  characteristic  and 
beautiful  blue  colour  of  the  natural  mineral. 
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October  19,  1863. 

Profeuor  Williamson  in  the  Chair. 

A LXTTF.n  from  Captain  J.  Mitchell,  dated  Madras,  May  13, 
1863,  was  read,  of  which  tho  following  is  an  extract: — 
'*  The  view  that  the  universal  form  of  cotton  hairs  is  a 
flattened  fibre  consisting  of  scarcely  anything  but  mem- 
brane is  by  no  means  novel ; for  much  the  same  descrip- 
tion of  the  cotton  fibre  has  been  given  by  Quekett,  Henfry, 
anil  many  others.  Indeed,  that  opinion  is  general.  Almost 
every  one  you  ask  will  tell  you  that  the  cotton  fibre  is  flat 
and  twisted,  or  perhaps  a flat  spiral.  That  this  is  not  the 
general  form  of  the  huirs  of  good  cotton  any  microscopist 
may  satisfy  himself  in  five  minutes.  An  examination  of 
many  varieties  of  cotton  has  led  me  to  believe  that  in  those 
descriptions  which  find  most  favour  in  the  English  market 
there  is  a very  large  proportion  of  hairs  that  are  entirely 
or  nearly  filled  with  secondary  deposits ; and  on  the  con* 
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trary,  in  the  low-priced  cotton,  the  flat  fibre  consists  of 
hardly  anything  but  membrane ; in  fact,  an  apparently 
undernourished  cell  predominates.  The  knotty  portions, 
•which  I believe  are  considered  refuse,  consist  almost 
entirely  of  these  flat  fibres.  I believe  that  the  absence  of 
secondary  deposit  Is  an  indication  of  careless  culture,  or, 
what  is  much  the  same  thing,  of  a poor  soil.” 

November  i6,  1S63. 

J.  Siderotic  am,  Esq.  , President  of  the  Section , in  the  Chair . 

The  Prsbidbxt  exhibited  some  spurious  gold  slides,  on 
which  he  remarked  that  the  first  offered  for  sale  were 
made  by  rolling  gummed  sand  in  gold  leaf,  Borne  even 
more  roughly,  by  dabbing  gold  leaf  on  sand  gummed  to 
the  slide ; whereas,  the  practice  now  appears  to  be  to 
electro- plate  plumbago,  the  result  of  which,  however, 
differs  from  the  nugget-like  form  of  real  gold  by  being 
nicely  broken  off  at  what  would  be  the  angles.  Some 
very  good  imitations  were  made  by  boiling  plumbago  in 
oxalic  acid  and  chloride  of  gold. 

Mr.  C.  O'Neil  stated  that  very  beautiful  spires  of  gold 
were  observable  on  the  surface  of  auriferous  quartz  boiled 
in  carbonate  of  soda,  and  then  submitted  to  the  action  of 
heat  for  a short  time  under  the  muffle. 


ACADEMY  OF  SCIENCES. 

December  28,  1863. 

The  last  sitting  was  occupied  with  the  announcement  of 
the  prizes  conferred  by  the  Academy  for  1863. 

The  Jecker  prize  of  5000  francs,  founded  to  encourage 
the  study  of  organic  chemistry,  has  been  bestowed  on  Dr, 
Hofmann,  for  his  works  relating  to  the  artificial  organic 
alkalies. 

Montyon  prizes,  of  i<oo  francs,  weTe  conferred  on  M. 
Guignet  for  his  green  colour,  and  another  on  M.  Bouffee 
for  inventing  a mixture  of  picric  acid  and  M.  Guignet' s 
cert  de  chrome,  intended  to  supersede  the  use  of  arsenite 
of  copper. 


NOTICES  OF  BOOKS. 

The  Quarterly  Journal  of  Science.  Edited  by  J.  Samublbon 
and  W.  Crookes,  F.R.S.  January,  1864.  London  : 
Churchill  and  Sons. 

We  can,  of  course,  do  little  more  than  call  attention  to 
the  contents  of  this  Journal.  They  are  of  a varied  cha- 
racter, and  all  relate  to  subjects  of  interest  and  importance. 
The  scientific  survey  which  forms  the  introduction  gives 
an  able  return t of  the  present  state  of  our  knowledge  on 
all  branches  of  natural  science ; and  the  chronicles  of 
science,  which  will  always  form  a considerable  section  of 
each  number,  will  carry  it  on  to  the  latest  discovery  before 
the  date  of  publication.  The  Journal  will,  therefore,  be 
indispensable  to  the  scientific  readers  who  wish  to  keep 
well  up  with  the  march  of  events. 

The  published  list  of  contributors  shows  that  almost 
every  man  eminent  in  science  is  disposed  to  co-operate  in 
placing  the  Journal  of  Science  at  the  head  of  the  scientific 
periodicals  of  the  day. 


Manual  of  the  Metalloids.  By  James  Afjojin,  M.D., 
F.U.8.,  &e.,  &c.,  Professor  of  Chemistry  in  the  Uni- 
versity of  Dublin.  London  : Longman  and  Co.  1864. 
Tins  volume  forms  one  of  the  series  of  manuals  on 
different  branches  of  science,  edited  by  Messrs.  Galbraith 
and  Han gh ton ; perhaps  the  best  scries  of  scientific  educa- 
tional works  which  has  issued  from  the  press.  The  present 
work  worthily  maintains  the  character  of  the  series  ; but,  as 
n student’s  “handbook  in  chemistry,”  it  has  the  fault  of 
being  at  once  too  long  and  too  short.  As  a “Manual  of  the 


Metalloids  " it  is  excellent,  including,  as  it  does,  almost 
everything  relating  to  those  bodies  which  it  is  important 
to  know.  A manual  of  metals,  from  the  same  hand,  we 
hope  will  soon  follow  ; and  the  two  together  will  constitute 
a valuable  introduction  to  the  study  of  chemistry. 

The  term  metalloid  was  applied  by  Berzelius  to  all 
the  non-metallic  elements,  but  does  not  seem  always 
appropriate.  Its  use,  however,  is  sanctioned  by  the  best 
authorities,  and  we  shall  not  quarrel  with  it,  nor  stay  here 
to  discuss  the  propriety  of  applying  it  to  other  bodies, 
such  as  arsenic.  Our  author  restricts  the  term  to  those 
bodies  which  have  always  been  considered  as  non-metallic. 

The  most  noticeable  part  of  this  work  is  the  introduction, 
which  gives  a most  lucid  account  of  the  principles  of 
chemical  philosophy,  and  we  recommend  an  earnest  study 
of  this  part  to  the  student. 

An  admirable  review  of  Gcrhardt’s  system  of  notation 
is  included,  and  w ith  regard  to  this  we  find  the  following 
remarks,  which  are  important,  as  coming  from  one  of  our 
most  successful  teachers  of  chemistry.  “ After  the  review 
which  has  been  taken  of  the  unitary  system,  there  remains 
little  to  bo  added  in  the  way  of  commentary.  The  writer 
of  these  pages  does  not  object  to  the  doubling  of  the 
equivalents  of  certain  of  the  simple  substances  (it  was 
long  since  done  in  the  case  of  oxygen  by  Berzelius  and 
Davy),  but  feels  that,  after  this  step  is  taken,  tho  elements 
cannot  be  concluded  to  have  all  the  same  atomic  volume, 
for  there  are  several  of  them  of  whose  specific  gravities 
we  are  entirely  ignorant ; and  there  are  three  of  them — 
phosphorus,  arsenic,  and  selenium — whose  densities  have 
been  well  determined,  and  are  known  to  be  inconsistent 
with  such  a simple  law — [i.e.,  that  the  atomic  volumes  of 
all  the  simple  substances  arc  equal].  The  atomic  weights 
of  the  substances  in  question  being  doubled,  the  atomic 
volumes  of  compound  bodies  will,  generally  speaking,  be 
equal ; but  this  is  not  invariably  the  case  ; and,  to  adopt 
as  a general  conclusion  a proposition  affected  by  numerous 
well -established  exceptions,  would  appear  to  be  a course 
quite  at  variance  with  the  genius  of  a purely  experimental 
science.  The  remaining  postulate  of  the  unitary  system 
— that  the  molecules  of  the  simple  bodies  are  composed  of 
atoms  associated  in  pairs— is  certainly  of  a questionable 
nature.  It  is  not  sustained  by  direct  experimental  evi- 
dence, and  does  not  conduct  to  any  practical  results  of 
such  importance  as  would  justify  its  adoption ; for  it  is 
but  a feeble  argument  in  its  support  that,  if  received,  the 
molecular  volume  of  most  simple,  and  the  atomic  volumes 
of  most  compound  bodies,  would  become  equal  to  each 
other.  But  even  though  this  and  other  difficulties  could 
be  surmounted,  grave  doubts  may  be  entertained  of  the 
expediency  of  making  Gerhardt's  theory  the  exclusive 
basis  of  instruction  in  chemistry.  The  existing  method 
seems  entitled  to  preference  from  its  comparative  simpli- 
city, and  because  of  its  resting  exclusively  on  experimental 
evidence.” 

Several  other  passages  both  in  the  introduction  and  body 
of  the  work  offer  themselves  for  quotation  and  comment, 
but  we  must  content  ourselves  with  recommending  the 
book  to  the  intelligent  student  as  one  of  the  very  best  to 
which  he  can  devote  his  attention. 


The  Pharmacopceia  of  the  United  States  of  America.  Fourth 
Decennial  Revision.  By  Authority  of  the  National  Con- 
vention  for  revising  the  Pharmacopeia  held  at  Washing- 
ton A.D.  i860.  Philadelphia:  Lippincott  and  Co.,  1863. 
(Continued  from  page  11.) 

Among  the  Rtsinse,  a class  of  resinous  extracts  introduced 
into  this  Pharmacopoeia,  wc  find  Resina  podophylli.  This 
is  directed  to  be  prepared  by  simple  percolation  of  the 
May  apple  wfith  spirit,  evaporating  the  tincture,  and  pre- 
cipitating the  resin  by  means  of  water.  As  it  will  be 
introduced  into  the  British  Pharmacopoeia,  it  is  not  neces. 
sary  to  say  more  about  it  at  present.  A Resina  scam. 


CarwcAX.  Nrwi,  > 
Jan.  9,  1SC4-  f 
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monii  also  finds  a place  in  the  American  work,  and,  con- 
sidering the  variable  quality  of  acammony,  this  prepara- 
tion is  perhaps  the  most  reliable  form  in  which  the  medi- 
cine can  be  eahibited.  It  is  directed  to  be  prepared  from 
commercial  acammony,  and  not  from  the  root.  The 
acammony  is  exhausted  by  successive  treatments  with 
boiling  alcohol ; the  mixed  tinctures  are  then  concentrated, 
and  the  resin  precipitated  by  means  of  water. 

The  form  given  for  the  preparation  of  Spiritus  ctheris 
nitrosi  may  be  recommended  as  an  improvement  on  that 
given  by  the  London  College  in  1851.  Careful  directions 
are  given  for  the  preparation  of  a strong  alcoholic  solution 
of  hyponitrous  ether,  which  is  then  rectified  with  a small 
proportion  of  carbonate  of  potash,  and  afterwards  diluted 
by  the  addition  of  more  alcohol.  The  directions,  if  care- 
fully followed,  will  probably  give  a preparation  of  pretty 
uniform  strength.  It  is  said  to  have  the  sp.  gr.  ’8^7,  and  to 
contain  from  4*3  to  5*0  per  cent,  of  its  peculiar  ether. 
It  is  also  directed  to  be  preserved  in  well-stoppercd  half- 
pint bottles,  and  protected  from  the  light. 

Spiritus  ammonite  aromaticus  is  to  be  made  in  the 
way  about  to  be  introduced  into  our  own  Phannacopeeia. 
Carbonate  of  ammonia  is  dissolved  in  water  with  some 
liquor  ammonia?,  the  essential  oils  are  dissolved  in  alcohol, 
and  the  two  solutions  are  mixed  together.  This  of  course 
will  give  a preparation  of  definite  strength  and  density. 

Some  of  the  syrups  are  very  useful  and  elegant  prepara- 
tions. Among  them  we  notice  a Syrupus  rhei  aromaticus, 
which  must  be  a nice  form  for  the  administration  of  the 
medicine  to  children. 

It  is  made  as  follows : — 

“Take  of  rhubarb  in  moderately  fine  powder,  two  troy- 
ounces  and  a-half ; cloves,  in  moderately  fine  powder ; 
cinnamon,  in  fine  powder,  each  half  a troy  ounce ; nutmeg, 
in  moderately  fine  powder,  one  hundred  and  twenty  grains ; 
syrup,  six  pints ; diluted  alcohol,  a sufficient  quantity. 
Mix  the  powders,  and  having  moistened  the  mixture  with 
two  fluidouncea  of  diluted  alcohol,  introduce  it  into  a 
conical  percolator,  and  pour  diluted  alcohol  until  a pint  of 
tincture  has  passed.  Add  this  to  tho  syrup  previously 
heated,  and  mix  them  thoroughly."  “ Syrup,’  ’ we  should 
add,  is  thirty-six  trovounccs  of  sugar  dissolved  in  water 
to  make  two  pints,  twelve  fluid  ounces,  or,  by  weight, 
fifty-five  troyounces. 

Syrupus  scilltc  compositus  is  no  doubt  a very  useful 
cough  medicine,  and  may  be  of  some  interest  to  our  readers 
at  this  period  of  the  year,  so  we  insert  the  formula  in 
another  place.  In  estimating  the  dose,  they  must  re- 
member that  the  American  pint  consists  of  sixteen  ounces, 
and  consequently  each  ounce  of  the  syrup  will  contain  one 
grain  of  tartar  emetic. 

Among  the  Tinctures  we  do  not  find  much  to  remark 
upon.  Tinctura  ferri  chloridi  is  here  directed  to  be  pre- 
pared by  dissolving  iron  wire  in  hydrochloric  add,  the 
solution  being  peroxidised  by  means  of  nitric  acid ; the 
spirit  is  afterwards  added  to  the  cold  liquid. 

A novelty  to  us  is  a Tinctura  opii  dcodorata.  In  this 
preparation  a fluid  extract  of  opium  is  first  made,  and  this 
is  treated  with  ether.  The  ethereal  solution  which  sepa- 
rates is  rejected,  and  the  remaining  extract  is  again  dissolved 
in  water,  filtered,  and  then  mixed  with  the  alcohol.  The 
advantages  of  this  preparation,  if  it  have  any,  are 
unknown  to  us. 

Among  the  Trochitci , wo  find  a recipe  for  Trochisci 
cubebfc,  which  is  no  doubt  a useful  and  not  disagreeable 
form  of  dragfee.  We  shall  quote  the  formula  elsewhere. 

The  ointments  and  wines  offer  nothing  for  notice.  The 
list  of  preparations  concludes  with  those  of  zinc,  and  among 
them  we  find  directions  given  for  making  acetate  of  xinc, 
by  keeping  a solu*ion  of  acetate  of  lead  in  contact  with 
metallic  xinc,  which,  we  may  state,  is  by  no  means  a satis- 
factory way  of  making  a pure  salt  of  xinc. 

The  last  feature  of  the  work  we  shall  call  attention  to 
is  the  carefully  compiled  index,  in  which  the  “names  are 


so  marked  for  the  quantity  of  the  syllables,  that  it  may 
serve  as  a pronouncing  vocabulary  of  the  Materia  Medica." 
Hero  the  young  pharmaceutist  may  see  how  to  pronounce 
“CrS'ta”  and  “Ichthydcol'la;"  and  the  older  one  who  meets 
with  the  word  for  the  first  time  need  be  in  no  difficulty 
about  the  pronunciation  of  “ Cim'I$iftlga.” 


NOTICES  OF  PATENTS. 

Grants  of  Provisional  Protection  for  Six  Months. 

1855.  Lauchlan  Mackirdy,  Greenock,  Renfrewshire, 
“ Improvements  in  saturating,  washing,  and  cleansing 
charcoal  and  other  matters,  applicable  also  to  the  separa- 
tion of  syrups  from  sugar." 

1875.  Richard  Archibald  Brooman,  Fleet  Street,  Lon- 
don, **  Improvements  in  the  manufacture  of  salt,  and  in 
boilers  to  be  fed  by  salt  water." — A communication  from 
Charles  Louis  Edouard  Lequin,  Nancy,  France. — Peti- 
tions recorded  November  16,  1863. 

2383.  John  Bailey,  Salford,  George  William  Blake, 
Manchester,  and  William  Henry  Bailey,  Salford,  Lanca- 
shire, “ Improvements  in  barometers,  gas  regulators,  and 
other  apparatuses  for  regulating  and  indicating  the  flow 
and  pressure  of  liquids  and  fluids."  Petition  recorded 
September  28,  1863. 

1811.  Andrew  Craig,  Rock  Ferry,  Birkenhead,  Cheshire, 
« Improvements  in  distilling  hydrocarbons  from  coal, 
shale,  and  other  bituminous  substances,  and  in  apparatus 
employed  for  that  purpose." 

2839.  James  Medway  and  Samuel  Joyce,  Owen’s  Row, 
London,  “ Improvements  in  the  manufacture  of  starches  by 
the  introduction  of  colouring-matters." 

2852.  William  Edward  Newton,  Chancery  Lane,  Lon- 
don, “ Improvements  in  the  treatment  or  manufacture  of 
wrought  and  cast  iron  and  steel."  A communication 
from  Marc  Antoino  Augustin  Gaudin,  Rue  St.  Scbastien, 
Paris. 

2864.  Charles  Pengelly,  Bodmin,  Cornwall,  “ Improve- 
ments in  mechanism  or  apparatus  for  reducing  or  pulver- 
ising ores  and  other  substances  required  to  be  reduced  or 
pulverised." 

2866.  Gilbert  Thonger,  Birmingham,  “ Improved  modes 
of  preventing  accidents  arising  from  the  sale  or  use  of 
poisons." 

28S6.  William  Mattieu  Williams,  Oak  Alyn,  near 
Wrexham,  Denbighshire,  “ Improvements  in  apparatus  for 
the  distillation  of  coal  and  peat,  and  such  other  substances 
as  are  or  may  be  used  for  the  manufacture  of  solid  and 
liquid  volatile  hydrocarbons,  or  for  the  manufacture  of  the 
said  hydrocarbons  and  coke." 

2888.  William  Wigfall  and  Gottlieb  Jolly,  Sheffield, 
“An  improved  explosive  compound  to  be  used  in  the 
manufacture  of  cartridges,  and  an  improved  mode  of  manu- 
facturing cartridges  therewith." 

2894.  Heinrich  Ilirxel,  Terminus  Hotel,  London  Bridge, 
Southwark.  Surrey,  “ Improvements  in  the  manufacture  of 
colouring-matters  suitable  for  dyeing  and  printing." 
Petitions  recorded  November  18,  1863. 

2739.  Richard  Smith,  Glasgow,  Lanarkshire,  N.B., 
“ Improvements  in  preparing  or  obtaining  colouring 
matters." — Petition  recorded  November  5,  1863. 

2903.  John  Kirkham,  Euston  Road,  London,  “Im- 
provements in  the  treatment  of  eertain  ores  of  iron." 

2912.  George  Rait,  Canal  Bridge,  Kingsland  Road,  and 
John  Winsborrow,  Castle  Terence,  Pownal  Road,  Dalston, 
Middlesex,  “ Improvements  in  the  construction  of  dry  gas 
meters,  and  in  the  means  or  apparatus  employed  therein." 

2931.  Ferrar  Fenton,  Camberwell,  Surrey,  “Improve- 
ments in  the  treatment  of  vegetable  fibres  fur  the  produc- 
tion of  paper  pulp  or  half  stuff  therefrom." 

2951.  Davis  Wilson  Rea,  Upper  Thames  Street,  London, 
“ Improvements  in  preserving  animal  and  vegetable  sub- 
stances." 
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Notices  to  Proceed. 

1908.  Richard  Edwin  Bibby,  Manchester,  “ An  im- 
proved fire-proof  cement,  which  may  be  employed  for 
covering  walla,  ceilings,  and  floors,  and  is  also  applicable 
in  the  manufacture  of  fire-bricks,  crucibles,  retorts,  melt- 
ing pots,  and  for  other  purposes  where  fire-resisting  pro- 
perties arc  required.”— Petition  recorded  August  1,  1863. 

i8ai.  Carl  Heinrich  Roeckner,  Richmond  Terrace,  Clap- 
ham  Road,  Surrey,  “Improvements  in  machinery  and 
process  for  reducing  wood  to  a fibrous  condition  for  the 
manufacture  of  paper  stuff  or  pulp.” 

1093.  Guillemot,  Rue  du  Moulin  & Vent  k Poitiers, 
Vienne,  France,  “ An  improved  machine  for  obtaining  per- 
petual motion.” — Petition  recorded  August  24,  1863. 

217a.  Frederick  Charles  Phillip  Hoffman,  Newgare 
Street,  London,  “ Improvements  in  machines  for  crushing 
hard  substances,  for  washing  ores  and  minerals,  and  for 
separating  earth  and  earthy  matters  from  solid  substances.” 
—Petition  recorded  September  *,  1863. 

2746.  Henry  Bessemer,  Queen  Street  Place,  New  Cannon 
Street,  London,  “Improvements  in  the  manufacture  of 
malleable  iron  and  steel,  and  in  the  apparatus  employed 
in  such  manufacture.” 

2758.  Joseph  Townsend,  Glasgow,  Lanarkshire,  “ Im- 
provements in  the  manufacture  of  nitrate  of  potash.”— 
Petition  recorded  November  6,  1863. 

2781.  Hippolyte  Mege,  Rue  de  la  Fid£lit£,  Paris,  “ Cer- 
tain improvements  in  the  manufacture  of  soap.” — Petition 
recorded  November  9,  1863. 


CORRESPONDENCE. 

On  Scientific  Contributions. 

To  the  Editor  of  the  Chemical  New  a. 

Sib, — In  your  impression  of  Saturday  last  I perceive  a 
letter  from  Mr.  Draper,  apologising  to  Mr.  Spiller  for  an 
apparent  appropriation  of  his  ideas  relative  to  the  Metallic 
Citrates,  which  is  very  creditable  to  him.  I could  have 
wished  that  a similar  act  of  courtesy  had  been  extended 
tome  in  reference  to  my  papers  on  Nitrates,  as  neither  in 
the  Chemical  News  nor  the  Transactions  of  the  Chemical 
Society  have  I seen  any  notice,  notwithstanding  I wrote  a 
letter  about  it  to  the  President.  I had  thought,  from  the 
extensive  circulation  of  the  Chemical  News,  that  one 
could  hardly  have  failed  being  acquainted  with  the  prior 
publication  of  my  paper,  particularly  as  it  was  of  such 
recent  date  as  to  be  fresh  on  the  memory  ; and  that,  if  Dr. 
Sprengel  was  really  not  aware  of  it,  some  other  member  of 
the  Chemical  Society  would  have  reminded  him  of  the 
similarity  of  our  papers  ; or  else  what  good,  or  what 
encouragement,  is  there  in  the  publication  of  the  results  of 
one’s  labours,  if  they  arc  neither  read  nor  acknowledged  ? 

I am,  &c.  John*  IIoilslky,  F.C.S. 


MISCELLANEOUS. 

Thallium. — The  following  canard  has  been  exten- 
sively circulated  during  the  past  week ; it  originated  with 
the  Alining  Journal , and  speaks  more  for  our  con- 
temporary’s inventive  faculty  than  for  his  scientific 
knowledge  “ It  is  reported,  upon  good  authority, 
that  a distinguished  German  chemist  has  just  made  an 
important  discovery  in  connexion  with  the  alloy  now 
generally  designated  thallium.  It  appears  that,  amongst 
the  most  ancient  records  of  the  ancient  Mexicans,  an 
account  is  given  of  the  mode  of  preparing  the  alloy  used 
for  producing  the  brilliant  green  fire  which  was  freely 
burnt  during  the  sacrificial  ceremonies  in  honour  of 
ViUliputzli,  one  of  their  principal  deities,  and  that  in  the 
attempt  to  prepare  a similar  alloy,  from  the  details  given 
a discovery,  opening  up  an  entirely  new  field  of  cUemieaJ 


science,  has  been  made.  By  the  peculiar  treatment  of 
certain  proportions  of  silver,  lead,  and  selenium,  a black 
powder  was  produced,  so  much  resembling  that  designated 
thallium  by  Mr.  Crookes,  that  the  experimenter  was 
induced  to  test  it.  The  weight  of  alloy  was  precisely 
equal  to  that  of  the  metals  used,  yet  the  whole  of  the 
reactions  of  thallium  were  obtained,  and  salts,  ba»ea,  and 
acids  of  the  alloy  tvere  produced,  precisely  as  if  the  alloy 
had  been  a perfect  metal.  Even  in  the  spectroscope  the 
well-known  Breen  line  was  produced.  The  fact  of  selenium 
entering  so  largely  into  the  alloy  is  considered  to  account 
for  Mr.  Crookes  supposing  the  so-called  thallium  to  belong 
to  the  sulphur  group,  until  M.  Lamy  showed  him  the 
alloy  in  its  metallic  state,  and  proved  it  to  be  nearer  to  silver 
and  lead.  Whether  the  whole  of  the  powders  hitherto 
considered  to  be  pure  metals  in  the  pulverulent  state  are 
simply  alloys  has  yet  to  be  ascertained.  It  will  be  an 
interesting  subject  for  research,  whether  chemistry  or 
electricity  give  an  alloy  theae  peculiar  qualities.  It  is 
anticipated  that  some  tons  of  thallium  will  be  ready  for 
sale  in  England  at  less  than  the  price  of  silver  in  the 
course  of  a few  weeks.” 

ftyrupuft  Nr  i 1 1***  Composite^,  Compound  Ajrap  of 

ftqntll  — Take  of  squill  in  moderately  coarse  powder, 
seneka  in  moderately  fine  powder,  each  four  troyounces  ; 
tartrate  of  antimony  and  potassa,  forty-eight  grains  ; 
sugar,  in  course  powder,  forty-two  troyounces ; diluted 
alcohol  water,  each,  a sufficient  quantity.  Mix  the  squill 
and  seneka,  and,  having  moistened  the  mixture  with  half 
a pint  of  diluted  alcohol,  allow  it  to  stand  for  an  hour. 
Then  transfer  it  to  a conical  percolator,  and  pour  diluted 
alcohol  upon  it  until  three  pints  of  tincture  have  passed. 
Boil  this  for  a few  minutes,  evaporate  it  by  means  of  a 
water-bath  to  a pint,  add  six  fiuidounces  of  boiling 
! water,  and  filter.  Dissolve  the  sugar  in  the  filtered  liquid, 
and,  having  heated  the  solution  to  the  boiling  point,  strain 
it  while  hot.  Then  dissolve  the  tartrate  of  antimony  and 
potassa  in  the  solution  while  still  hot,  and  add  sufficient 
boiling  water,  through  the  strainer,  to  make  it  measure 
three  pints.  Lastly,  mi*  the  whole  thoroughly  together. 

Trockisci  (.ubebw. — Take  of  0 1 cores  i a of  cubeb 
a fluidounce  ; oil  of  sassafras,  a fluid  drachm  ; liquorice, 
in  fine  powder  ; gum  arabic,  in  fine  powder ; sugar,  in  fine 
powder,  each  three  troyounces  ; syrup  of  tolu,  a sufficient 
quantity.  Rub  the  powders  together  until  they  aie 
thoroughly  mixed  ; then  add  the  oleoresin  and  oil,  and  in- 
corporate them  with  the  mixture.  Lastly,  with  syrup  of 
tolu  fotm  a mass,  to  be  divided  into  troches,  each  weighing 
ten  grains. — American  Pharmacopoeia. 

ftpiritui*  Amniodbp  Aroiuai. — In  consequence  of 
an  accident  a number  of  typographical  errors  occurred  in 
the  article  with  the  above  heading,  published  last  week* 
The  reader  is,  therefore,  requested  to  make  the  following 
corrections  : — Page  5,  omit  the  line  Spt.  Amm.  Aromat.  ; 
in  the  following  line,  for  are  read  is.  Page  6,  col.  2,  fifth 
line,  for  primary  road  passing  ; line  8,  for  experiments 
read  experiment. 


ANSWERS  TO  CORRESPONDENTS. 

V In  publishing  letters  from  our  Correspondents  we  do  not  thereby 
adopt  the  views  of  the  writer*.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  with  which  we 
do  not  ogreo. 


*.*  All  Editorial  Commitment  ion*  nre  to  be  addressed  to  the  Editor, 
and  Advertisement*  and  Busittess  Gootmumcation*  to  the  Pc  bub  urn,  at 
the  Office,  r,  Wine  Office  Court,  Fleet  Street,  London,  E.C. 


J.  J. — Tbo  paper  will  appear  in  our  next  number. 

Reader. — A different  treatment  is  required  in  most  cases.  Give  us 
a definite  example,  aud  we  will  give  you  the  information. 

A Subscriber. — -Sulphide  of  carbon  is  a good  solvent. 

J.  D.  — Sec  sundry  paper*  in  VqL  VI.  Chemical  N EWi. 

>1.  B-j  W.  B,  11. 1L,  next  week. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMI8TBY. 

On  the  Separation  of  Stannic  and  Tanystic  Acids, 
by  C*  Kammelsberg.* 

According  to  H.  Rosc,f  these  acids  may  be  separated 
by  heating  them  in  a stream  of  hydrogen.  When  the 
redaction  is  attempted  in  a porcelain  crucible,  a loss  is 
always  experienced,  arising  from  the  oxygen  of  the 
stannic  acid,  which  is  reduced  to  metal,  und  a third  of 
the  oxygen  of  the  tungstic  acid,  which  changes  to 
tungstic  oxide.  By  boiling  in  hydrochloric  acid,  the 
tin  is  dissolved,  and  can  bo  precipitated  by  sulphuretted 
hydrogen,  while  the  tungstic  oxide  is  reconverted  into 
tungstic  acid  by  ignition  m the  air, 

After  analysing  the  compound  of  stannic  and  tungstic 
acid  with  iron  and  manganous  oxide,  described  in  the 
memoir  mentioned  below,  I was  induced  to  investigate 
this  method,  and  first  of  all  employed  weighed  quantities 
of  the  two  acids. 

I.  1*065  of  pure  stannic  acid  and  2*375  of  pure  tung- 
stic acid  lost,  after  the  first  half  hour's  ignition  (at  about 
a temperature  at  which,  under  equal  conditions,  tinstone 
would  be  reduced),  0*43.  At  a stronger  heat,  o*i  j 5 more ; 
together,  0*445.  And  by  a still  longer  continuation  of 
the  process,  0*085 » total,  0*63. 

100  ports  of  the  mixture  employed  contained — 

Oxygen. 

Stannic  acid  • 30*96  6*615  6*625 

Tungstic  acid  . 69*04  14*29 1 4*764 

100*00  20*916  n‘389 

If,  therefore,  the  stannic  acid  was  reduced  to  metal, 
and  the  tungstic  acid  to  oxide,  the  loss  should  amount 
to  11*39.  Instead  of  this,  however,  the  loss  after  the 
first  heating  amounted  to  12*50  per  cent.;  after  the 
second,  1 5 84  per  cent,;  after  the  third,  18*31  percent. 
Thus, at  the  commencement,  a portion  of  metallic  tungsten 
was  produced,  the  proportion  of  which  naturally  increased 
afterwards. 

The  residue  ought  to  have  given  with  hydrochloric 
acid  only  a colourless  solution  of  chloride  of  zinc  ; but, 
instead  of  this,  it  gave  first  a blue  and  then  a brown 
solution,  while  a part  remained  undissolved,  which,  by 
heating  in  tho  air,  formed  tungstic  acid.  The  brown  solu- 
tion was  filtered,  but,  after  dilution,  it  became  decolorised, 
and  deposited  yellow  tungstic  acid. 

It  appears,  therefore,  that  it  is  difficult  to  conduct  the 
operation  so  as  to  ensure  the  reduction  of  the  tungstic 
acid  only  os  far  os  the  oxide  WO*,  and  quite  as  difficult  to 
separate  the  same  from  metallic  tin  by  hydrochloric  acid. 

II.  To  ascertain  whether  the  strong  heat  of  a gas  lamp 
would  also  effect*  a complete  reduction  of  tungstic  acid, 

1 *222  of  stannic  acid  and  1*803  of  tungstic  acid  were 
strongly  ignited  in  hydrogen  gas.  The  loss  of  weight 
after  the  first  ignition  was  0*491  ; after  the  second,  0*63 1 ; 
and  after  the  third,  0*645. 

1 00  parts  of  the  mixture  contained — 

Oxygon. 

Stannic  acid  . , *40*4  6*645 

Tungstic  acid  . • » 59*6  12*337 


100*0  20*982 

The  loss  of  weight  in  the  above  experiment,  expressed 
in  percentages,  were  as  follows: — After  first  heating, 

* A».utUn  derPhynJt  un>l  Chermie,  Bd.  cxx.,  66. 
t “ Trails  do  Cblmie  Analytic.  AnaU*»o  Quantitative. M 

Pari*,  1861.  P.  4S0.  Dexter  Ann.  dcr  Physikvnd  Cheque,  Bu.  xcil.,  a, 
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16*13;  after  the  second,  20*86;  after  tho  third,  11-32. 
The  last  number  is  somewhat  higher  than  the  calculation 
requires,  probably  in  consequence  of  tho  volatilisation  of 
sorao  of  tho  tin.  In  this  case  tho  reduction  was  com- 
plete. The  grey  pulverulent  mass  contained  white, 
malleable  granules  of  tin,  gave  a colourleaa  solution  with 
hydrochloric  acid,  and  left  a black  residue,  which,  ignited 
in  the  air,  gave  0*778  of  yellow  tungstic  acid,  answering 
to  58*78  per  cent.  (Loss  o*8i  per  cent.) 

III.  i'ii2  of  stannic  acid  and  1*116  of  tungstic  acid 
lost,  after  several  hours’  strong  ignition,  0 88  =—  10*33 
per  cent. 

The  mixture  contained — 

Oxjgcn. 

Stannic  aciil  . . . 51*11  10*937 

Tungstic  acid  . . . 48*89  10*120 


100*00  *1*057 

In  this  instance,  therefore,  tho  redaction  was  almost 
complete. 

Hose’s  method  may  also  be  employed  under  the  sup- 
position that  the  tungstic  acid  is  reduced  to  metal.  This 
point,  however,  cannot  be  ascertained  by  a constant 
weight  of  tho  residue,  inasmuch  as,  in  consequence  of 
the  volatilisation  of  the  tin,  the  weight  continues  to 
diminish.  For  the  same  reason  tho  direct  estimation  of 
the  tin  by  this  method  is  impossible. 

Hose,  who  1ms  shown  J that  stannic  acid,  when  ignited 
with  sal-ammoniac,  is  completely  volatilised,  states  also 
that  under  the  same  circumstances  tungstic  acid  remains 
unchanged,  but  that,  in  tho  presence  of  alkalies,  tungstic 
oxide,  tungstenamid,  and  nitride  of  tungsten  arc  formed. 
I have  employed  chloride  of  ammonium  as  a means  of 
separating  quantitatively  the  two  pure  acids,  and  havo 
obtained  satisfactory  results. 

As  the  conversion  of  stannic  acid  into  volatile  chloride 
of  tin  requires  a long  time,  the  treatment  of  the  mixture 
w ith  six  or  eight  times  its  weight  of  sal-ammoniac  must 
be  repeated  several  times,  until  no  further  loss  of  weight 
is  observed.  Great  care  must  be  taken  that  the  outside 
of  the  porcelain  crucible  and  cover  does  not  become 
overspread  with  stannio  acid,  which  is  formed  afresh 
from  the  chloride  and  surrounding  moisture.  Hence  tho 
smaller  crucible  should  be  placed  in  a larger  one  simi- 
larly covered,  and  heated  to  tolerably  high  temperature. 
The  residue  of  tungstic  acid  is  soon  coloured  green,  then 
blackish  ; when  heated  in  the  air  it  becomes  yellow,  and 
has  a constant  weight. 

I.  0*6977  stannic  acid  and  0*7335  of  tungstic  acid  gave 
a final  residue  of  07115,  which,  after  ignition  in  the  air, 
weighed  0.7155.  The  difference  amounts  to  0*008 ; that 
is,  instead  of  51*16  per  cent.,  only  50*7  per  cent,  was 
obtained. 

II.  0554  stannic  acid  and  1*331  tungstic  acid  left 
behind  1*337  of  the  latter;  that  is,  instead  of  70*62  per 
cent.,  I recovered  70*89  per  cent. 

I have  employed  this  method  for  the  separation  of  tho 
two  acids  in  tho  combination  mentioned  at  tho  com- 
mencement of  this  paper. 


On  Solution,  by  Barnard  S.  ProctoB,  L»j. 
While  experimenting  in  August,  1860, 1 had  occasion 
to  mix  4 drachms  of  commercial  carbonate  of  po'ass  (rot 
bicarbonate)  with  7 fluid  drachms  of  strong  liquor  of 
ammonia,  *88o  sp.  gr.  I was  surprised  to  tind  so  deli- 
quescent a salt  settle  to  the  bottom  with  little  appearance 
of  solution.  It  bad  simply  become  moist,  and  disengaged 
a little  gaseous  ammonia. 

J (it.,  vol.  I.,  1 i;4- 
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After  thirty  hours’  contact,  a small  portion  of  oily- 
looking  solution  floated  between  the  carb.  potassa  and 
tho  liquor  of  ammonia.  A little  of  the  atnmoniacal 
liquor  on  evaporation  left  a small  fixed  residue.  Seven 
drachms  of  rectified  spirit  of  wine  were  then  added  to 
the  former  mixture,  and  were  found  to  expedite  the  solu- 
tion of  the  carbonate  of  potass,  the  whole  being  dissolved 
in  the  course  of  an  hour,  forming  a heavy  solution  not 
miscible  with  the  ammoniacal  liquor. 

It  was  conjectured  t hat  the  presence  of  tho  spirit  might 
prevent  the  intersolubility  of  the  two  solutions;  and  to 
ascertaiu  whether  or  not  this  was  the  case,  two  measures 
of  a saturated  aqueous  solution  of  carbonate  of  potass, 
nud  one  measure  of  strong  liquor  of  ammonia,  were 
agitated  together.  As  complete  separation  appeared  to 
take  place,  the  proportions  were  reversed — that  is,  two 
arts  of  the  ammoniacal  to  one  of  tho  potass  solution — 
ut  with  the  same  result.  The  proportion  of  tho  am- 
monia was  gradually  increased  till  it  amounted  to  about 
thirty  times  the  measure  of  the  potass  solution,  at  which 
point  the  potass  liquor  dissolved  in  the  ammoniacal. 

I then  thought  it  interesting  to  know  to  what  extent 
the  ammoniacal  liquor  would  dissolve  in  the  carbonate 
of  potass  solution,  for  which  purpose  180  minims  of  the 
latter  solution  were  taken  and  10  minims  of  liquor  of 
ammonia  added,  which  readily  dissolved.  Further  addi- 
tions were  then  made,  10  minims  at  a time,  at  every  fifth 
addition  the  solutions  being  allowed  to  stand  for  five 
minutes. 

In  this  manner,  140  minims  were  added  before  per- 
manent turbidness  was  produced,  tho  last  four  additions 
having  produced  milkiness  and  partial  separation  at  the 
point  of  contact  of  tho  two  solutions,  until  they  were 
shaken,  when  perfect  solution  was  effected.  A further 
addition  of  10  minims  gave  a permanent  turbidness, 
resulting  in  a separation  of  the  fluid  into  two  solutions, 
the  bulk  of  the  heavier  being  to  that  of  tho  lighter  as 
z 1 0 to  no — that  is,  the  potass  solution  had  gained  30 
minims  and  tho  ammoniacal  liqnor  had  lost  40,  the  sepa- 
ration of  the  two  being  as  distinct  as  tho  separation  of 
oil  from  water.  On  standing  twenty-four  hours,  re- 
solution appeared  to  be  taking  place,  the  line  of  contact 
being  mnch  less  visible,  and  appearing  like  that  of  two 
intersoluble  liquids,  as  proved  to  be  tho  case,  perfect 
solution  taking  place  on  agitating  them.  During  the 
twenty-four  hours,  a small,  heavy,  crystalline  precipitate 
had  deposited,  probably  carbonate  of  potass. 

More  ammonia  was  then  added  in  the  same  manner  ns 
before,  to  the  extent  of  70  minims,  before  separation  again 
took  place,  the  bulk  of  the  heavy  liquid  now  being  115 
and  the  light  being  275 — that  is,  the  potass  solution  had 
lost  65  minims  and  the  ammonia  gained  a similar  bulk. 
On  re-agitating  and  settling,  the  potass  solution  increased 
in  bulk  again,  and,  in  tho  course  of  twelve  hours,  rc- 
solutiou  of  the  two  liquors  was  again  tuking  place. 

With  the  desire  of  making  the  separation  of  the  two 
solutions  inoro  visible,  I purposed  colouring  the  ammonia 
with  sulphate  of  copper;  but  here  again  I met  with  un- 
expected results,  for  the  immersion  of  a crystal  of  the 
sulphate  scarcely  tinted  the  ammonia;  the  crystal  itself 
becoming  coated  with  a dark  blue  crust. 

A small  quantity  of  a saturated  solution  of  sulphate 
of  copper  was  then  added  to  the  ammonia;  a blue  pre- 
cipitate was  produced,  which  was,  contrary  to  expecta- 
tion, almost  insoluble  in  the  excess  of  ammonia  present. 

A small  crystal  of  nitrate  of  copper  was  found  to 
dissolve  freely  in  the  ammonia,  nfiording  the  deep  blue 
liquor  which  was  desired,  and  with  this  solution  I hoped 
to  render  more  conspicuous  the  separation  of  the  potass 


from  the  ammouia ; but  again  my  experiment  proved 
less  successful,  though  not  less  interesting,  than  I antici- 
pated, for  on  tho  separation  taking  place  the  potass 
liquor  was  found  deep  blue,  and  the  ammonia  almost 
colourless. 

Though  the  results  I have  indicated  with  solutions  of 
carbonate  of  potass  aud  ammonia  are  very  remarkable, 
the^r  are  not  so  completely  isolated  as  I at  first  thought. 

That  two  aqueouB  solutions  should  not  be  soluble  in 
one  another,  or  readily  miscible  in  all  proportions,  is  a 
fact  which  would  be  thought  striking  by  most  chemists 
at  first  sight;  but,  on  closer  attention,  we  find  several 
well-known  phenomena  of  a somewhat  similar  nature. 

The  solubility  of  ether  and  water,  which  I before 
noticed,  is  a caso  in  point : both  the  heavier  and  the 
lighter  portions  may  be  regarded  as  aqueous  solutions. 
Again,  the  familiar  case  of  carbonate  of  potass  being 
added  to  weak  spirit,  a dense  aqueous  solution  is  formed 
at  tho  bottom,  and  tho  supernatent  liquid  may  be  re- 
garded os  an  aqueous  solution  of  alcohol. 

I also  find  that  a saturated  solution  of  oxalate  of 
potass  is  not  a solvent  of  a saturated  solution  of  potass 
soap ; and  this  leads  us  to  the  fact  made  use  of  in  the 
soap  works,  that  a concentrated  solution  of  caustic  soda 
is  not  a'solvcnt  of  curd  soap ; so  we  find  links  in  the  chain 
sufficient  to  connect  these  new  observations  with  other 
chemical  facts  well  known  and  usefully  applied. 

I have  sought  to  multiply  instances  of  this  species  of 
insolubility  with  the  hope  of  deducing  a law,  but  I havo 
as  yet  only  met  with  one  other  salt — the  soluble  silicate 
of  soda — which  is  not  intersoluble  with  the  aqueous  am- 
monia. 

I thought  to  find  some  solution  which  would  compare 
with  ammonia  in  its  action,  but  as  yet  have  found  none, 
unless,  as  I just  now  suggested,  we  look  upon  ordinary 
spirit  as  a solution  of  alcohol.  I have  found  four  other 
salts,  whose  saturated  solutions  settle  in  spirit,  like  the 
carbonate  of  potass,  without  mixing,  namely,  phosphate 
of  potass,  citrate  of  potass,  citrato  of  ammonia,  and 
silicate  of  soda.  Hesides  these,  solutions  of  various  other 
salts,  which  arc  less  deliquescent,  settle  in  the  spirit, 
more  or  less  speedily  give  up  their  water,  while  the  salt 
itself  is  deposited  in  crystals.  In  this  respect,  also,  the 
spirit  and  the  ammonia  resemble  each  other.  Of  eleven 
solutions  of  very  soluble  salts  which  are  caused  to 
crystallise  by  being  poured  into  spirit,  four  crystallised  on 
being  poured  into  ammonia,  namely,  carbonate  of  soda, 
sulphate  of  soda,  llochelle  salt,  and  chromate  of  potash. 

The  most  interesting  case  of  crystallisation  which  I 
have  observed  is  that  of  carbonate  of  soda.  Spirit 
abstracts  the  water  from  a cold  saturated  solution  of  car- 
bonate of  Boda,  causing  immediate  crystallisation,  but  a 
hot  saturated  solution  settles  in  the  spirit,  without  mix- 
ing or  undergoing  crystallisation;  and  even  after  cooline 
and  standing  for  several  hours  the  solution  remained 
fluid  and  separate  from  the  spirit,  until,  ft  small  crystal 
having  been  dropped  in,  rapid  crystallisation  took  place, 
the  water  of  the  solution  then,  of  course,  uniting  with 
the  spirit. 


On  the  Supposed  Nature  of  stir  prior  to  the  Discovery 
of  Oxyycn , by  George  F.  Kodwell,  F.C.S. 

(Continued  from  jnje  16.) 

Some  of  (lie  more  important  of  tho  forty-three  experi- 
ments detailed  in  tho  treatise  we  are  considering,  are 
given  below : — 

In  the  first  experiment  Boyle  explains  by  what  means 
tho  receiver  of  his  air-pump  is  exhausted,  aud  he  affirms 
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that  most  of  the  experiments  which  he  is  about  to  relate, 
may  be  explained  by  bearing  in  mind  the  fact,  “ that 
there  is  a spring  or  elostical  power  in  the  air  we  live  in.” 

He  compares  the  air  to  a fleeco  of  wool,  or  a dry 
sponge,*  or  says  we  may  admit  lies  Cartes’ theory,  that 
the  air  is  made  up  of  innumerable  flexible  particles, 
which  arc  so  moved  about  by  the  motion  of  the  celestial 
matter  in  which  they  swim,  that  each  particle  keeps 
those  around  it  at  a distance.  Boyle  prefers  to  belihve 
that  the  air  itself  is  elastic,  rather  than  to  admit  Des 
Cartes’  theory. 

The  height  of  the  atmosphere,  according  to  Keplor,  is 
only  eight  miles,  but  iticciotu  makes  it  probable  that  it 
extends  to  a height  of  fifty  miles.  Can  we  not,  there- 
fore, well  imagine,  writes  lloyle,  that  the  weight  of  a 
column  of  air  of  such  a height  will  keep  “ tho  little 
springs  ” of  the  air  bent,  and  that  when  that  weight  is 
removed  they  will  straighten  themselves. 

Experiment  a.  When  a stoppered  receiver  was  ex- 
hausted of  air,  great  force  was  found  to  be  necessary  to 
reraoTe  the  stopper. 

From  the  length  at  which  this  experiment  is  detailed 
it  would  appear  that  Boyle  had  not  heard  of  the  Mngdc- 
burgh  hemispheres,  although  they  were  invented  several 
years  previously. 

Experiment  4.  A half-blown  bladder  placed  in  the 
receiver  became  fully  expanded  on  exhausting. 

This  experiment  had  been  previously  tried  by  Itober- 
val,  by  introducing  a nearly  empty  carp's  bladder  into 
the  Torricellian  vacuum. 

Experiment  j.  When  the  exhaustion  was  long  con- 
tinued the  bladder  burst ; a partially-filled  bladder  also 
burst  when  held  near  a fire. 

Experiment  6.  In  order  to  determine  to  w hat  extent 
a known  quantity  of  air  could  be  made  to  expand,  when 
pressure  was  removed  from  it,  Boyle  took  a phial  con- 
taining four  or  five  drachms,  tied  an  empty  lamb’s  bladder 
over  its  mouth,  and  placed  it  in  tho  air-pump  receiver  j 
exhaustion  was  continued  until  the  bladder  was  fully 
expanded,  and  by  comparing  the  capacities  of  the  phial 
and  bladder,  the  air  was  found  to  have  expanded  to  nine 
times  its  original  bulk. 

This  mode  of  experimenting  was  evidently  borrowed 
from  Bacon,  who,  in  the  40th  Aph.  of  Book  a of  the 
" Novum  Organum,”  describes  an  experiment  which  ho 
made  in  order  to  determine  the  space  occupied  by  the 
vapour  produced  from  a liquid  occupying  a known  space  ; 
in  other  words,  the  ratio  between  tho  spaces  occupied  by 
a substance  when  in  the  liquid  and  gaseous  states.  This 
experiment,  although  it  could  only  give  most  fallacious 
results,  is  well  worthy  of  record,  inasmuch  as  it  was 
made  at  a time  when  experiments  of  any  kind  were  rare, 
and  quantitative  experiments  most  rare. 

Bacon  filled  an  ounce  phial,  of  known  weight,  with 
the  lightest  liquid  with  which  he  was  acquainted  (spirits 
of  wine),  weighed,  to  determine  the  amount  of  spirit 
taken,  and  tied  an  empty  bladder,  containing  about  two 
pints  when  full,  over  the  mouth  of  the  phial ; the  spirit 
was  heated  until  the  bladder  was  fully  expanded,  when 
the  heating  was  discontinued,  tho  bladder  pricked  to 
allow  tho  vapour  to  escape,  and  then  removed  from  the 
phial;  on  reweighing  the  phial,  the  amount  of  spirit 

* Hero  of  Alexandria,  who  wan  Acquainted  with  the  elasticity of 
the  air,  compare*  it.  to  horn  shavings,  or  a sponge.  8oc  the  first  of 
these  paj»erw,  CiinncAL  Nkws,  toI.  viti.,  p.  iij. 

Fa-tcal,  a*  we  hare  need  in  tho  previous  compared  the  air  to 

wool,  a favourite  simile  of  Boyle**  throughout  ti  ls  work,  but  whether 
taken  from  F**cal  or  not  it  Is  difficult  to  uy.  rascal's  treatise  “ On 
the  Weight  of  tho  Maas  of  Air,”  was  not  published  till  l66j,  but  Boylo 
map  have  heard  of  tho  comparison  from  some  uuo  who  had  convened 
with  Pascal. 


converted  into  vapour  was  found,  and  tho  space  it  occu- 
pied being  compared  with  tho  contents  of  the  bladder, 
it  was  shown  that  the  spirit  of  wine  occupied  in  the 
state  of  vapour  100  times  the  bulk  it  possessed  in  the 
liquid  form. 

But  we  must  return  to  Boyle’s  experiment  on  the  ex- 
pansion of  air  uuder  diminished  pressure.  After  making 
the  experiment  with  the  bladder  and  phial,  he  devised 
a far  more  accurate  method,  which  was  to  place  wilhin 
the  receiver  a tube,  closed  at  one  end,  to  which  a divided 
scale  was  attached,  and  the  capacity  of  which  was  known. 
The  tube  waa  entirely  filled  with  water,  with  the  excep- 
tion of  the  space  occupied  by  a small  quantity  of  air  of 
known  bulk,  and  its  lower  end  waa  placed  in  a vessel  of 
water.  When  pressure  was  removed,  the  air  within  tho 
tube  expanded  and  depressed  the  column  of  water,  and 
tho  amount  of  expansion  was  shown  by  the  scale.  By 
this  means  it  was  found  that  air  expanded  to  thirty-ono 
times  its  bulk,  but  the  tube  was  too  short,  and  the  air 
still  continued  to  expand,  when  the  experiment  had  lobe 
stopped.  He  next  made  use  of  a tube  three  feet  long, 
passed  it  air-tight  through  tho  cover  of  the  receiver,  and 
laced  the  filial  of  water,  into  which  its  open  orifice 
ipped,  within  the  receiver;  a known  quantity  at  air  w as 
now  found  to  expand  to  15X  times  its  previous  Bulk ; it 
is  obvious,  however,  that  the  inaccuracy  of  the  experi- 
ment iucressea  with  the  length  of  the  tube,  because,  when 
the  exhaustion  has  proceeded  to  a certain  extent,  the 
column  of  water  will  fall,  not  only  on  account  of  tho  ex- 
pansion of  the  air  above  it,  but  also  because  its  own 
weight  can  partially  overcome  the  pressure  of  the  rare- 
fied air  in  the  receiver. 

Experiment  7.  A small  globe  of  very  thin  glass,  filled 
with  air,  was  placed  in  air-tight  connexion  with  an 
exhausted  receiver;  on  suddenly  turning  the  stop-cock 
so  as  to  open  free  communication  with  the  receiver,  tho 
globe  was  not  broken,  probably,  Boyle  says,  on  account 
of  its  shape. 

Experiment  8.  Tho  helmet  of  a glass  alembic  was 
fitted  with  a stop-cock,  every  other  part  being  closed ; tho 
shank  of  the  stop-cock  was  cemented  into  the  upper 
orifice  of  the  pump-barvel ; on  exhausting,  the  helmet 
was  broken. 

Experiment  9.  A glass  tube,  open  at  both  ends,  was 
cemented  firmly  into  the  neck  of  a glass  pbinl  contain- 
ing a small  quantity  of  water,  so  that  its  lower  end 
reached  nearly  to  the  bottom  of  the  phial;  the  latter 
was  placed  in  n small  receiver,  and  the  tube  passed 
air-tight  through  the  cover;  on  exhausting,  the  phial 
was  burst, f because,  says  Boyle,  the  inside  of  tho  phial 
had  to  bear  the  whole  weight  of  the  atmosphere,  and 
there  was  no  corresponding  pressure  to  counterbalance 
it  on  the  outside.  The  thinnest  glass  vessel  is  not  broken 
in  the  air,  because  both  the  inside  and  outside  are  equally 
pressed ; in  other  words,  it  is  submitted  to  no  pressure 
at  all. 

Experiment  10.  A lighted  candle  was  placed  in  the 

t The  phial  burst  with  such  violence  that  it  cracked  the  Air-pump 
receiver,— a not  unfrequent  occurrence,  hewcr^T,  from  other  causes  : 
and,  a-h  revolvers  were  difficult  to  procure,  lloyle  woe  in  tho  habit  of 
covering  the  cracks  with  ccuitnt,  Md  litmMldl  with  diachylon 
plaster.  Tho  following  is  hit  account  of  the  preparation  of  the  cement  : 
— "The  plotter  wav  made  of  good  quicklime,  finely  poudred,  and 
nimbly  ground  with  a pestle  Inn  mortar,  with  a quantity  (I  know  not 
how  much  precisely,  not  having  the  muv«  In  this  place)  of  scrapings 
of  cheese.  And  n little  fair  water,  no  more  than  n»  just  necessary  to 
bring  the  mixture  to  a somewhat  solt  Piste,  which,  when  the*  in- 
gredients are  exquisitely  incorporated,  will  have  n strong  nod  attacking 
smell.  Then  it  must  be  immediately  spread  upon  a llnncn  d««th  of 
three  or  four  finger*'  breadth,  and  presently  apply'd,  lest  it  begin  to 
harden.  But  ii  your  Loid.ddp  hod  seen  how  wo  mended  with  it 
receivers,  even  for  tho  most  subtle  Cbytnieoll  spirit*,  you  would  scarce 
w under  at  the  service  it  huth  don*  in  our  PueumaUcall  Gloss." 
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receiver  ; on  exhausting  it  was  extinguished.  When 
burnt  in  the  closed  receiver,  without  exhausting,  it  con- 
tinued alight  for  a much  longer  time. 

Experiment  ti.  A wire  basket,  filled  with  ignited 
charcoal,  was  suspended  in  tho  receiver ; on  exhausting 
the  charcoal  ceased  to  glow  sooner  than  when  the  receiver 
was  not  exhausted ; but  a piece  of  red-hot  iron  did  not 
appear  to  lose  its  redness  sooner  in  a vacuum  than 
when  placed  in  the  closed  receiver. 

Experiment  11.  A piece  of  lighted  match,  “such  as 
soutdiers  use,”  was  placed  in  the  receiver ; it  was  quickly 
extinguished,  and  an  immense  quantity  of  smoke  was  pro- 
duced. 

Experiment  13.  In  order  to  see  whether  the  match 
was  extinguished  for  want  of  air,  or  because  tho  smoko 
pressed  upon  it,  and  stifled  the  flame,  a partially-blown 
bladder  was  introduced  with  the  match,  to  sec  if  the 
fumes  exerted  appreciable  pressure,  but  tho  bladder 
expanded  quite  as  readily  as  when  it  was  placed  in  the 
receiver  without  the  match. 

Experiment  14.  Gunpowder  could  bo  fired  in  an 
exhausted  receiver,  and  a flint  and  steel  meeting  together 
in  collision  produced  sparks. 

% Cto  ho  continued.) 


TECHNICAL  CHEMISTRY. 


A Few  TFords  on  the  So'Called  “ Sombrero  Guano, ” and 
tome  other  Enteral  Phosphatei,  by  Dr.  PntPSON, 
F.C.S.,  Sc. 

In  tho  last  number  of  the  CHEMICAL  News  appeared  an 
article  (taken  from  the  American  Journal  of  Science, 
xxxvi.)  on  the  so-called  “ Sombrero  guano,"  in  which 
the  writer,  Mr.  Alexis  Julien,  endeavours,  in  a blunder- 
ing manner,  to  criticise  my  opinion  upon  the  nature  of 
the  mineral  Sombrerite,*  the  essential  part  of  this  “ Som- 
brero guano.”  It  would  appear  that  this  gentleman, 
who  styles  himself  " resident  chemist  at  Sombrero,"  and 
assigns  to  bone  phosphate  tho  composition  st’aO.PhOj, 
whilst  pretending  that  zCaO,PhO„  can  be  washed  off  a 
filter  with  hot  water,  and  that  chloride  of  Bodium  is 
deliquescent,  has  not  been  able  to  ascertain  the  true  com- 
position of  the  rock  on  which  he  resides,  and  regrets 
that  “ Dr.  Phipson  does  not  inform  us  of  the  method 
used  by  him  in  his  analysis.”  According  to  tho  “ resi- 
dent chemist,”  one-half  of  tho  cargoes  exported  from 
Sombrero  contain  83  to  85  per  cent,  of  bone  phosphate 
of  lime ! We  might  add  that  the  other  half  may  then  be 
supposed  to  consist  of  coral  rock  or  carbonate  of  lime. 

In  making  my  analysis  of  Sombrero  rock,  I had  merely 
in  view  tho  elucidation  of  its  true  composition.  I was 
not  prepossessed  in  favour  of  any  “cargoes.”  The  first 
sample  I analysed  was  token  by  myself  from  a bulk  of 
some  seventy  tons,  and  the  second  from  another  bulk  of 
about  thirty  tons.  Since  then  several  other  samples 
have  been  forwarded  to  me  for  analysis.  They  all  givo 
very  similar  results,  savo  when  mixed  with  an  undue 
proportion  of  carbonate  of  lime ; and  65  per  cent,  of 
tribasic  phosphate  of  lime,  17  per  cent,  of  phosphate  of 
alumina,  with  4 to  5 per  cent,  of  carbonate  of  lime,  as 
in  my  published  analysis,  may  be  fairly  taken  as  the 
average  composition  of  the  pure  Sombrero  phosphate. 

1 have  designated  this  amorphous  rock  Sombrerite, t 
as  it  is  the  only  natural  example  we  have  of  a compound 
of  phosphate  of  lime  with  phosphate  of  alumina. 

• Jeon.  or  C*ra,  Hue-,  1M1,  and  CunucsL  Jtsws,  voL  »L 
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The  similarity  of  appearance  between  the  madreporio 
rock  (carbonate  of  lime)  and  tho  Sombrero  phosphate 
doos  not  allow  them  to  be  easily  distinguished  by  persons 
unaccustomed  to  observe.  Hence,  it  is  not  surprising 
that  a considerable  amount  of  this  coral  rock  reaches 
England  along  with  the  phosphate.  Its  presence  is, 
however,  easily  detected  in  the  commercial  world  by  a 
drop  of  muriatic  acid,  which  causes  immediate  effer- 
vescence 1 and  tho  few  persons  who  purchase  this  rock 
phosphate  here  in  London  (paying  for  it  about  the  same 
price  as  for  the  best  desc  ription  of  bone  ash)  are  well 
aware  of  this  impurity.  We  cannot  but  supimse  that 
the  “ resident  chemist  ” is  also  aware  of  this  admixture, 
and  the  effects  it  has  upon  the  composition  of  “ a well- 
chosen  specimen,”  especially  when  such  a mixture  is 
imperfectly  analysed,  and  tho  composition  of  bone  phos- 
phate written  3CaO,PhO,.  At  such  a rate,  we  may, 
indeed,  inform  the  public  that  Sombrero  phosphate  con- 
tains 83  to  8;  per  cent,  of  bone  phosphate  of  lime,  but 
with  tho  risk  of  being  exposed ! 

The  late  Mr.  John  Ncsbit  analysed  four  specimens  of 
this  Sombrero  rock  as  early  as  1858  (but  aid  not  re- 
cognise its  atomic  composition) ; these  four  specimens 
gave  from  9 to  13  per  cent,  of  oxides  of  iron  and 
alumina;  my  analysis  alluded  to  above  showB  17  per 
cent,  of  phosphate  of  alumina,  and  yet  Mr.  Alexis 
Julien  boldly  asserts  that  this  Sombrero  phosphate  con- 
tains “less  than  1 per  cent,  of  phosphate  of  alumina, 
and  often  none  ! * 

The  resident  chemist  at  Sombrero  regrets  that  I do 
not  mako  known  my  method  of  analysis;  1 will  state  at 
once  that  it  is  to  be  found  entire  in  the  treatise  of 
Frcsenius,  and  recommend  it  to  his  particular  attention. 

As  to  the  origin  of  Sombrero  phosphate,  it  is  evidently 
in  no  way  connected  with  guano.  I have  shown  elao- 
where  $ that  not  a trace  of  uric  acid  can  bo  dis- 
covered in  it,  nor  do  we  find  any  compound  of  alumina 
in  the  ash  of  guano.  Guano  uppeare  to  split  up  natu- 
rally into  two  parts  by  gradual  decomposition,  the  one 
consisting  of  bicarbonate  of  ammonia,  which,  according 
to  my  analysis  of  a specimen  from  the  Cbinca  Isles, 
eontainsNIi,0, i9’76;CaO, 6 oz;  HO,  iroo;  COj,si-s3; 
urio  acid  and  alcalis,  1*09;  phosphoric  acid,  o'6o,  &c., 
=»  loo-;  and  tho  other,  known  as  “ West  India  phoa- 
hate,"  which  gave  me — Phosphate  of  lime,  35-3  ; car- 
onate  of  lime,  34  0;  with  16-5  per  cent,  of  organic 
matter,  containing  o’+S  of  nitrogen,  and  in  which  I 
recognised  a notable  amount  of  the  true  Xunthic  oxide, 
precipitable  from  its  solution  in  soda  by  a current  of 
carbonic  acid. 

As  I am  upon  tho  subject  of  natural  phosphates,  I will 
state  here  that,  besides  the  Cambridge  and  Suffolk 
coprolites  so  plentiful  in  England,  the  former  of  which, 
according  to  a great  number  of  analyses  made  in  my 
laboratory,  contain  on  an  average  65  per  cent,  of  tribomo 
phosphate  of  lime,  and  the  latter  56  per  cent,  of  this 
phosphate,  there  exists  also  in  the  chalk  districts  of 
England,  particularly  those  of  the  Isle  of  Wight,  fossil 
wood  and  other  petrified  remains  of  sponges,  polypes, 
Sc.,  which  contain  a large  amount  of  phosphates.}  The 
following  is  tho  analysis  of  a specimen  of  fossil  wood  of 
this  description,  forwarded  to  my  laboratory  about 
1 eighteen  months  ago.  Its  specific  gravity  was  *'71,  its 
I colour  brown ; it  lay  in  the  green  sand  of  tho  Isle  of 
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Wight,  and  showed  here  and  there  on  the  surface  minute 
crystallisations  of  wavelite.  It  gave  me  in  100  parts — 


Water 11*00 

Organic  matter.  . . . . . 6*6i 

Lime  . . . . . • . 3**5* 

Magnesia  ■ • . . . • • l'°° 

Oxides  of  iron  and  uranium  . . • 1'IJ 

Phosphoric  acid  . • • . . 3* '4  3 

Fluori.no 3*90 

Chlorine  1 , 

Sulphuric  Mid ) 

Sami,  


100*00 

The  quantity  of  phosphoric  acid  in  this  fossil  is  nearly 
equivalent  to  70  per  cent,  of  tri basic  phosphate  of  lime, 
and  I am  informed  that  considerable  quantities  of  such 
fossils  are  to  be  found  in  the  south  of  England.  This 
composition  approaches  that  of  the  Estratnadura  phos- 
phate, or  apatite,  imported  from  Spain,  the  pure  samples 
of  which  contain  — 

Tribasic  phosphate  of  lime  . . . 92*00 

Fluoride  of  calcium 8 *oo 

100*00 

It  results  from  the  foregoing — 

1st.  That  the  so-called  “Sombrero  guano”  is  not  a 
guano  at  all,  nor  has  any  relation  to  guano.  That  it  is 
a distinct  compound  of  phosphate  of  lime  and  phosphate 
of  alumina,  to  which  1 have  given  the  name  of  Som- 
brerito.  That  this  Sombrerite  forms  the  essential  part 
of  the  Sombrero  phosphate,  and  that  this  rock  is  fre- 
quently mixed  accidentally  or  intentionally  with  a large 
amount  of  carbonate  of  lime. 

and.  That  tho  richest  of  all  mineral  phosphates  in 
phosphate  of  lime  is  the  Estramadura  phosphate  from 
Spain,  and  that  we  have  phosphates  in  England  in 
abundance,  the  composition  of  some  of  which  approaches 
that  of  the  latter. 
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PHARMACEUTICAL  MEETING. 

Wednesday,  January  6,  1864. 

G.  W.  Sandfoud,  Esq.,  President,  in  the  Chair. 

The  first  paper  read  was  “ On  the  Importation  of  the  Root - 
Dark  of  Chinehona  Calisaya  from  Bolivia,'*  by  /ohm  Eliot 
Howard,  F.L.8.  The  author  stated,  that  in  recent  Im- 
portations of  calisaya  bark  from  Bolivia  he  had  noticed 
the  admixture,  to  a large  extent,  of  the  root  bark,  a 
specimen  of  which  was  before  tho  meeting,  and  which 
presented  sufficiently  striking  characteristics  to  distinguish 
it  from  the  ordinary  calisaya  baik.  Its  curly  form  was  its 
chief  peculiarity.  The  probability  of  the  root-bark  find- 
ing its  way  into  use  in  the  manufacture  of  tinctures  and 
decoctions,  had  induced  him  to  examine  it.  'The  yield  of 
a very  favourable  specimen  of  root-bark  in  purified  alka- 
loids was  8*14  parts  in  1000.  Of  this  only  3*06  pari* 
were  obtained  as  a crystallised  salt  of  quinine,  tho  rest 
consisting  almost  entirely  of  the  quinidine  of  Pasteur. 
Further  investigation  was  demanded  to  account  for  the 
substitution  of  quinidine  for  quinine  in  the  descent  of  the 
sap  to  the  roots  of  the  plant,  and,  if  confirmed,  would  bo 
somewhat  curious.  There  was  no  doubt  that  the  first 
formation  of  the  alkaloids  took  place  in  the  leaves,  and  it 
would  be  very  interesting  to  know  how,  in  the  downward 
descent  of  the  sap,  such  changes  as  the  conversion  of  one 
alkaloid  into  another  could  take  place.  The  collectors  in 
Bolivia  had  succeeded  in  selling  the  root-bark  as  genuine 


calisaya,  but  the  low  estimation  in  which  it  was  held  in 
Europe  had  disappointed  them. 

Professor  Bentley  remarked  that  much  importance  was 
attached  to  Mr.  Howard's  paper.  It  showed  that  the 
proportion  of  quinine  existing  in  the  root-bark  was  very 
much  less  than  that  found  in  the  ordinary  calisaya  bark 
of  commerce.  All  purchasers  of  bark  should  be  made 
aware  of  this,  and  bo  on  their  guard,  so  as  not  to  be 
deceived  into  purchasing  the  root-bark  for  the  true  calisaya. 

Mr.  IIan  11c  hy  said  that  the  observations  of  Mr.  Howard 
were  parallel  to  those  of  M.  De  Vrij  on  the  cliinchona 
cultivation  in  Java,  where  he  had  proposed  to  extract 
the  alkaloid  from  the  root-bark,  but  had  found  the  yield 
very  poor. 

Professor  Redwood  said  there  were  other  falsifications 
of  calisaya  bark  even  more  important  than  that  of  the 
admixture  of  the  root-bark,  because  they  contained  no 
quinine.  His  own  opinion  was,  that  calisaya  bark  did  not 
contain  the  amount  of  quinine  W’hich  had  been  ascribed 
to  it.  He  was  in  the  constant  habit  of  analysing  calisaya, 
but  had  never  found  the  large  proportion  of  quinine 
which  had  been  stated  to  exist. 

The  next  paper  was  “ On  Ooa  Foicder,"  by  David  S. 
Kemi*.  Bombay.  The  substance  known  as  Goa  powder 
wras  first  introduced  into  Goa,  on  the  Bombay  coast,  some 
twelve  years  since,  by  a Portugese  merchant.  It  was  in 
masses,  mixed  with  fragments  of  root,  stems,  bark,  and 
other  matters.  The  masses  were  reduced  to  powder,  and 
•old  at  Goa,  from  whence  it  found  its  way  to  Bombay. 
The  importer  afterwards  removed  to  Mozambique,  where 
he  died,  and  It  is  believed  that  the  manufacture  of  Goa 

fiowder  is  still  carried  on  at  that  place.  Goa  powder  is  a 
ight,  chocolate- coloured  powder,  ami  is  used  very  success- 
fully in  obstinate  skin  diseases,  to  which  both  Europeans 
and  natives  are  subject.  It  is  rubbed  on  the  skin  with 
water  or  lemon  juice.  From  the  analogy  existing  between 
the  substances  found  in  Goa  powder  by  the  author  in  hia 
analyses,  with  erythroieic  acid  and  azoerythrin — bodies 
obtained  from  nrchella-weed — and  from  the  fact,  that  large 
quantities  of  the  orchella  are  exported  from  parts  north  of 
Mozambique,  it  is  highly  probable  that  the  orchella- weed 
is  a large  constituent  of  Goa  powder. 

Dr.  Attfield,  having  examined  a specimen  of  Goa 
powder,  furnished  him  by  Mr.  Hanbury,  with  whom  the 
author  had  communicated,  could  fully  confirm  Mr.  Kemp’s 
diagnosis.  From  his  examination  of  Goa  powder,  he  was 
led  to  think  that  English  cudbear  was  a good  representative 
of  it.  The  colorific  matters  contained  in  it  confirmed  this. 

After  this,  a “ Note  on  the  Recovery  of  Essential  Oils  from 
their  Watery  Solution by  T.  B.  Guovps,  was  read.  'The 
author  was  led  to  the  discovery  of  the  process  by  the 
failure  of  the  process  of  M.  Piver,  given  in  the  " Reports 
of  the  Juries,”  185 1.  The  object  was  the  concentration  of 
an  aromatic  water  into  a spirituous  essence.  To  the  water 
was  added  about  one-eiglith  of  its  volume  of  olive  oil, 
which  was  emulsed  by  solution  of  potash.  The  emulsion 
was  destroyed  by  the  addition  of  an  acid,  when  the  olive 
oil  immediately  rose  to  the  surface,  bringing  with  it  almost 
all  the  aroma.  The  aromatic  oil  was  easily  separated  from 
the  fatty  oil  by  agitation  with  rectified  spirit. 

Thomson’s  Patent  Bottles  for  the  Pretention  of  Poisoning 
were  exhibited,  and  the  construction  of  them  explained  to 
the  meeting.  The  chief  feature  consists  of  the  substitution 
of  a metal  cap  for  the  ordinary  cork  or  stopper.  To  the 
cap  is  attached  a small  key,  with  which  it  may  be  locked, 
thus  preventing  access  to  poisons  of  persona  not  in  pos- 
session of  a key,  and  offering  a peculiarity  sufficiently 
obvious  either  to  dispenser  or  patient  to  remind  that  tho 
bottle  contains  a poison. 

Mr.  Thoxobk  also  laid  before  the  meeting  some  of  his 
Patent  Labels  fur  the  Prevention  of  Accidental  Poisoning. 
The  preventive  consists  of  a border  of  sand-paper  round 
each  label,  thus  appealing  strongly  to  the  sense  of  touch. 
It  was  applicable  to  dispensing  bottles  and  to  the  smallest 
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phials,  and  possessed  an  advantage  over  any  form  of  bottle, 
inasmuch  as  the  label  could  bo  applied  to  any  vessel, 
while  the  chemist  would  often  be  compelled  to  put  poisons 
into  ordinary  bottles  for  want  of  one  of  a particular  shape 
being  in  stock. 


MANCHESTER  LITERARY  AND  PHILOSOPHICAL 
SOCIETY. 

December  19,  1863. 

E.  W.  Bxnnet,  F.R.S. , F.G.S. , President,  in  the  Chair. 
Mr.  Sidebotham  exhibited  two  photographs  which  he 
had  taken  from  a book  in  the  possession  of  Mr.  Buxton, 
of  Daresbury,  entitled,  “ Histoire  de  la  Navigation  aux 
Indes  Orientales,  par  les  Ilollandois,”  Amsterdam,  1609. 
One  of  these  represents  the  title-page,  which  is  interesting 
as  showing,  in  the  map  of  Africa  which  it  contains,  the 
course  of  the  Nile  and  the  two  lakes  from  which  it  springs, 
one  of  them  having  two  outletB.  The  other  photograph 
shows,  among  figures  of  other  productions  of  the  Mauri- 
tius, that  of  the  Dodo.  It  would  appear  that  this  is  the 
earliest  figure  of  this  now  extinct  bird. 

T.T.  Wilxtnbon,  F.R.  A. S.,  communicated  the  following 
note  on  the  late  meteor On  December  5,  1863,  at  about 
7h.  55m.  p.m.,  I observed  a very  brilliant  meteor  at 
Haalingden,  It  passed  from  the  north  towards  the  west, 
and  was  first  visible  to  me  when  near  to  y Urtm  Major  is. 
The  nucleus  was  of  an  egg-like  form,  the  head  being 
intensely  bright  and  considerably  broader  than  the  rest. 
The  atmosphere  was  quite  clear  at  the  time,  and  hence  I 
had  a good  view  of  its  whole  passage.  Its  colour  was 
pale  blue,  and  the  light  it  emitted  was  so  intense  that  the 
public  gas  lamps  were  immediately  put  into  shade,  and 
suddenly  threw  their  shadows  across  the  road.  The  tail 
of  the  meteor  gradually  tapered  to  a point,  and  appeared  to 
give  out  sparks  of  a purplish  tint.  When  about  4®  beneath 
a Lyra,  the  meteor  exploded,  and  then  the  sparks  were 
so  variegated  in  colour — the  red  and  purple  tints  prevail- 
ing—that  they  gave  me  the  idea  of  a rocket,  and  I for  a 
moment  thought  that  the  Haslingdcn  people  were  doing 
this  in  honour  of  the  Marquis  of  Harrington's  visit  to 
their  town.  This  illusion  was,  however,  immediately 
dUpolled.  The  whole  time  of  passage  did  not  occupy 
more  than  a few  seconds.  Although  several  hundreds  of 
persons  witnessed  the  phenomenon,  I cannot  find  that  any 
one  heard  any  sound  made  by  the  meteor  either  during 
its  passage  or  on  its  explosion. 


NOTICES  OF  BOOKS. 

The  Retrospect  of  Medicine  : being  a Half-  Yearly  Journal, 
containing  a Retrospective  View  of  every  Discovery  and 
Practical  Improvement  in  the  Medical  Sciences.  Edited 
by  W.Buvith  waits,  M.D.,  &c.,&c.,  and  James  Braith- 
waite,  M.I),  Vol.  XLVIII.,  July  to  December,  1863. 
London:  Simpkin,  Marshall,  and  Co.  1864. 

Wi  can  only  notice  the  punctual  appearance  of  this  very 
useful  compilation.  With  nothing  of  particular  im- 
portance, it  contains  the  usual  amount  of  well-selected 
matter. 


The  Ghost!  as  Produced  in  the  Spectre  Drama;  popularly 
Illustrating  the  Marvellous  Optical  Illusions  obtained  by 
the  Apparatus  called  the  Dircksian  Phantasmagoria  : being 
a full  Account  of  its  History,  Construction,  and  Various 
Applications.  By  Henry  Dircks,  Civil  Engineer,  &c., 
&e.,  the  Inventor.  London:  Spun  and  Co,  1863, 

Tub  title  of  the  work  well  explains  its  contents,  and  the 
marvellous  ghost  need  no  longer  be  a mystery  to  any  one 
who  will  read  this  little  book.  Everything  relating  to  it 
is  fully  explained,  and  excellent  suggestions  are  given  for 


producing  new  illusions.  We  are  sorry  to  say  that  there 
are,  besides,  a preface  and  an  appendix,  which  are  painful 
to  read,  on  account  of  the  personal  dispute  introduced. 


International  Exhibition  : Jurors'  Report.  Class  II.,  Section 
A.  Chemical  Products  and  Processes.  Reporter,  A.  W. 

Hofmann,  F.R.S.,  LL.D.,  &c.,  &c. 

(eighth  notice.) 

(Continued  from,  Vol.  VIII.,  page  199.) 

Wb  resume  our  notices  of  this  deeply  interesting  Report, 
and  come  next  to  Phosphorus.  This  element  is  found  in 
minute  quantities  almost  everywhere  in  Nature.  It  is  an 
essential  constituent  of  fertile  soils,  and  of  all  living 
organisms.  But  people  have  been  rather  puzzled  to 
account  for  the  mountains  of  apatite  (crystalline  phos- 
phate of  lime)  which  have  already  been  found  in  one  or 
two  parts  of  Europe,  and  which  may  exist  in  other 
quarters  of  the  globe.  We  quote  the  Reporter's  explana- 
tion Large  masses  of  phosphorus  are,  in  the  course  of 
geological  revolutions  extending  over  vast  periods  of  time, 
restored  from  the  organic  reigns  of  Nature  to  the  mineral 
kingdom  by  the  slow  process  of  fossilisation,  whereby 
vegetal  tissues  are  gradually  transformed  into  peat, 
lignite,  and  coal;  and  animal  tissues  are  petrified  into 
coprolites,  which,  in  course  of  time,  yield  crystalline 
apatite.”  And  then After  lying  'locked  up  and 
motionless  in  these  forms  for  indefinite  periods,  phos- 
phorus, by  further  geological  movements,  becomes  again 
exposed  to  its  natural  solvents,  water  and  carbonic  acid, 
and  is  thus  restored  to  active  service  in  the  organisms  of 
plants  and  the  lower  animals,  through  which  it  passes,  to 
complete  the  mighty  cycle  of  its  movements,  into  the 
blood  and  tissue  of  the  human  frame.  While  circulating 
thus,  age  after  age,  through  the  three  kingdoms  of  Nature, 
phosphorus  is  never  for  a moment  free.  It  is  throughout 
retained  in  combination  with  oxygen,  and  with  the  earthy 
or  alkaline  metals,  for  which  its  attraction  is  intense.” 

Free  phosphorus  has,  however,  become  a necessity  for 
civilized  people,  and  it  is  now  manufactured  in  enormous 
uantities  by  some  modification  of  the  following  process 
evised  by  Nicolas  and  Pelletier.  The  principle  of  the 
method  is  the  reduction  of  monobasic  phosphate  of  lime 
by  carbon.  Bone  ash  (tricalcic  phosphate)  is  treated  with 
sulphuric  acid,  which  abstracts  part  of  the  lime : 

CajPO*  4 HjSOj  - CaH,P04  4 Ca^O*. 

The  acid  solution  of  monocalcic  phosphate  is  boiled  down 
to  a syrup,  a small  quantity  of  tricalcic  phosphate  which 
separates  is  removed,  and  the  residue  is  heated  to  redness  ; 
the  basic  water  of  the  acid  phosphate  escapes,  and  a 
residue  of  metaphosphatc  (monocalcic  phosphate)  remains. 
This  salt  is  mixed  with  charcoal  and  exposed  to  a higher 
temperature,  when  a quantity  of  phosphoric  acid  is 
reduced  to  phosphorus  as  will  reproduce  tribasic  phosphate : 
3C0OPO3  4 C6  =*  Ca^PO,  + 5CO  4 P,. 

The  operation  is  generally  carried  on  in  the  following 
manner 

“ The  fresh  bones  are  first  freed  from  fat  by  boiling  them 
in  water,  and  skimming  off  the  fat  which  floats  upon  the 
surface. 

“The  bones,  thus  freed  from  fat,  are  further  treated  in 
one  or  other  of  the  following  way*.  In  some  cases  the 
gelatinous  matter  is  extracted  by  superheated  steam,  and 
the  remaining  earthy  matter,  after  being  dried  and  burnt, 
is  used  for  the  preparation  of  phosphorus.  In  other  eases 
the  bones  are  exhausted  with  dUute  hydrochloric  acid  ; 
the  remaining  cartilaginous  substances  used  for  the  pre- 
paration of  gelatine;  and  the  acid  solution  of  the  bones 
precipitated  with  milk  of  lime,  or  better,  with  crude 
carbonate  of  ammonia.  The  tricalcic  phosphate  thus 
obtained,  after  being  heated  to  low  redness,  is  ready  to  be 
used  for  the  preparation  of  phosphorus. 

"Another  process  consists  in  subjecting  the  bones  to 
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destructive  distillation,  'whereby  ammonium  salts  and  bone 
charcoal  are  obtained.  The  latter  is  either  first  used  in 
the  refining  of  sugar,  or  the  crude  bone  charcoal  is  puii- 
fied.by  exhausting  it  with  hot  hydrochloric  acid,  and  the  acid 
solution  transformed  as  above  into  triealcic  phosphate.” 

Other  processes  have  been  proposed  to  obviate  the 
necessity  of  treating  the  bones  with  sulphuric  acid.  One 
of  these  is  that  patented  by  M.  Cary-Martrand.  It  is 
based  on  the  following  reaction : — When  a mixture  of 
bone  phosphate  and  charcoal  is  exposed  at  a red  heat  to 
the  action  of  hydrochloric  acid  gas,  the  whole  of  the  phos- 
phorus of  the  bones  is  set  free,  the  reaction  appearing  to 
lake  place  according  to  the  equation — 

CajPO*  + C4  + 3HCI  «=  3CaCl  + 4CO  + H3  + P. 

The  mechanical  arrangements  for  conducting  such  a 
process  can  be  readily  devised. 

Another  process  suggested  by  Fleck  is  the  following  : — 
The  bones  are  treated  with  cold  dilute  hydrochloric  acid  ; 
the  solution  is  evaporated  to  sp.  gr.  1*143.  cooling, 
this  solution  deposits  crystals  of  acid  phosphate  of  calcium : 
these  are  collected  and  freed  from  the  mother  liquor  by 
pressure  between  porous  stones.  The  white  nacreous 
mass  obtained  is  mixed  with  one-fourth  ita  weight  of 
wood  charcoal,  and  distilled  for  the  phosphorus.  Neither 
of  these  two  processes,  the  report  says,  has  yet  been 
brought  into  actual  use. 

Phosphorus,  however  obtained,  requires  purification, 
which  is  best  effected  by  treating  the  crude  product  with 
sulphuric  acid  and  chromate  of  potassium,  as  first  suggested 
by  Wohler.  A mixture  of  these  two  is  added  to  a melted 
mass  of  crude  phosphorus,  whereby  the  red  and  brown 
products  become  oxidised,  the  impurities  rising  to  the  top 
in  the  form  of  a scum,  while  the  pure,  translucent  phos- 
phorus remains  at  the  bottom  of  the  vessel.  Another 
method  of  purification,  which  consists  in  boiling  the  crude 
product  with  caustic  potash,  is  said  to  yield  a very  pure 
article. 

The  largest  amount  of  phosphorus  is  now  produced  in 
this  country,  but  the  Reporter  is  unable  to  give  any  data 
respecting  the  quantity.  He  states,  however,  that  one 
French  house— that  of  MM.  Coignet,  of  Lyons— turns  out 
1680  cwts.  per  annum. 

The  process  for  manufacturing  amorphous  phosphorus  is 
not  described  ; but,  as  most  of  our  readers  know,  it  con- 
sists in  exposing  ordinary  phosphorus  to  ft  high  tempera- 
ture for  a considerable  time.  An  uncertain  amount  of 
ordinary  phosphorus  is  always  left  unconverted,  on  the 
complete  removal  of  which  the  value  of  the  new  article 
entirely  depends.  This  is  effected  by  means  of  bisulphide 
of  carbon,  in  which  amorphous  phosphorus  is  insoluble ; 
but  as  it  is  extremely  dangerous  to  employ  large  quantities 
of  the  bisulphide,  the  process  of  purification  is  carried  on 
as  follows  : — The  crude  red  phosphorus  is  only  moistened 
with  the  bisulphide,  and  the  mixture  is  then  agitated  with 
a solution  of  chloride  of  calcium,  sp.  gr.  1*26 — 1*38. 
Heat  is  afterwards  applied,  and  the  bisulphide  of  carbon, 
charged  with  the  ordinary  phosphorus,  rises  to  the  surface, 
from  which  it  can  be  easily  removed. 

M.  Coignet  effects  the  purification  by  boiling  with 
caustic  soda  ley,  which  dissolves  ordinary  phosphorus,  con- 
verting it  into  hypophosphitc  of  soda  with  the  evolution 
of  phosphuretted  hydrogen.  When  the  evolution  of  the 
latter  ceases,  the  residual  powder  is  washed  and  dried. 

A good  deal  of  interesting  information  respecting  lucifer 
matches  is  given,  but  for  this  wc  have  no  space  ; but  wc 
cannot  refrain  from  quoting  the  concluding  paragraphs  of 
this  section — On  Lucifer  Matches  without  Phosphorus. 

"The  solution  of  this  problem  has  been  attempted  by 
several  eminent  manufacturers,  but  their  endeavours  have 
not  yet  led  to  any  satisfactory  result. 

"The  very  comprehensive  and  systematic  labours  of 
Wiederhold  arc  beginning  to  throw  more  light  upon  this 
hitherto  somewhat  superficially  treated  branch  of  chemical 


technology.  From  his  researches  it  appears  that  lucifer 
matches  of  good  quality  may  be  made  with  chlorate  of 
potassium  and  hyposulphite  of  lead,  a result  which  may 
prove  most  valuable  should  experience  show  it  to  be 
attainable  on  an  industrial  scale. 

" The  total  elimination  of  phosphorus  from  the  lucifer 
match  manufacture  would,  indeed,  be  a grand  achieve- 
ment, not  merely  on  sanitary  grounds,  or  as  diminishing 
fire  risks,  but  also  because  it  would  liberate,  for  agricul- 
tural purposes,  a large  quantity  of  bones  now  consumed 
in  the  preparation  of  free  phosphorus.  No  worthier  object 
than  this  could  engage  the  attention  of  an  honourable 
class  of  manufacturers ; and  it  is  the  Reporter’s  earnest 
hope  that,  before  the  Exhibition  of  187a  shall  have  come 
round,  phosphorus  matches  may  be  an  obsolete  appella- 
tion.” 

The  Report  next  treats  of  several  miscellaneous  mineral 
products,  an  account  of  which  we  must  postpone. 


NOTICES  OP  PATENTS. 

1330.  Improvements  in  the  Manufacture  of  Ammonia  and 
the  Prussiates  of  Potash  or  Soda.  W.  H.  Hutchinson, 
Newton  Heath,  near  Manchester.  Dated  August  10, 
xS6s.  (Not  proceeded  with.) 

These  improvements  refer  to  the  manufacture  of  ammonia 
and  the  prussiates  of  potash  and  soda  from  the  refuse 
gluten  and  nitrogenous  matters  obtained  in  the  preparation 
of  starch.  To  obtain  the  first-named  product,  the  gluten 
or  other  matters  arc  submitted  to  destructive  distillation 
in  retorts,  with  lime,  or  soda  and  lime,  the  gaseous  pro- 
ducts being  collected  in  suitable  condensers.  The  crude 
liquor  thus  obtained  may  then  be  purified  by  neutralising 
with  an  acid,  filtering  the  solution,  and  evaporating  to 
crystallisation  or  by  sublimation.  The  alkaline  prussiates 
are  obtained  by  fusing  the  gluten  with  potash  or  soda  in 
an  iron  retort  or  open  vessel.  The  fused  mass  is  then 
lixiviated  with  water,  filtered,  and  the  solution  crystallised 
by  evaporation  and  cooling.  Or,  the  prussiates  may  be 
obtained  by  passing  the  gaseous  products  disengaged, 
during  the  destructive  distillation  of  the  gluten,  over  a 
mixture  of  charcoal  and  potash,  or  soda,  heated  to  redness 
in  a second  retort.  The  charcoal  is  then  lixiviated  as 
before,  in  order  to  furnish  the  prussiate.  The  second  part 
of  the  invention  refers  to  improvements  in  the  apparatus 
for  conducting  these  processes. 


1346.  Soap  roteder.  J.  Mackat,  Glasgow.  Dated 
AugUSt  22,  1862. 

The  specification  describes  a mode  of  preparing  a granular 
or  crystalline  powder,  which  is  very  efficacious  for  wash- 
ing purposes.  It  consists  of  the  following  ingredients, 
viz. : — 


Soda  crystals  . . 

Best  pale  yellow  soap 
Pearlashes 
Black  potashes  . 

Soda  ash  . 

Sulphate  of  soda 
Palm  oil  . 

Sulphuric  acid  . 
Chloride  of  limo 
Water 


20  cwt. 


x >1 
7 lbs. 

7 »» 

7 »* 

7 t. 

10  to  20  gallons. 


These  ingredients  are  nil  mixed  together,  and  boiled  for 
about  five  hours,  either  by  a direct  fire  or  by  means  of 
steam,  after  which  the  compound  is  run  out  into  shallow 
troughs,  and  cooled  with  constant  stirring. 

A soap  powder,  composed  merely  of  yellow  sosp  and 
carbonate  of  soda  in  the  proportions  here  specified,  was 
known  in  commerce  many  years  prior  to  the  date  of  t-hi» 
patent. 
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*355.  Cleaning  Organic  Matter.  F.  T.  Moisosr,  Paris. 

Dated  August  13,  1861.  (Not  proceeded  with.) 

This  invention  consists  in  a mode  of  treating  wool  and 
other  fibrous  matters,  when  charged  with  oleaginous  sub- 
stances, with  the  object  of  separating  the  latter  from  the 
wool  or  other  fibre.  This  is  effected  by  volatile  hydro- 
carbons, or  the  bisulphide  of  carbon,  employed  as  solvents, 
which  are  by  pressure  forced  through  the  wool  or  fabrics 
so  as  to  dissolve  and  carry  off  the  fatty  matters,  the  liquid 
being  afterwards  submitted  to  distillation  for  the  purpose 
of  recovering  the  solvent  for  a new  application,  and  for 
obtaining  the  fat  in  a separate  form. 


*37*.  Manufacture  of  Paper  and  other  rroductione  in  tehieh 
Fibrous  Material  is  employed.  Henry  Ha  it  ben,  Haver- 
stock-hill,  London.  Dated  August  17,  186s.  (Not 
proceeded  with.l 

This  proposal  refers  to  the  use  of  sea-weed,  or  other 
aquatic  vegetable  productions,  in  the  preparation  of  pulp 
for  paper-making.  The  weed  is  first  washed  in  fresh 
water,  and  then  bleached  by  treatment  with  liquid  or 
gaseous  chlorine,  or  a solution  of  chloride  of  lime ; or,  for 
the  purpose  of  dissolving  the  colouring  matter,  steeped  in 
dilute  alcohol  or  wood-spirit.  The  material  is  then 
reduced  to  pulp  by  any  one  of  the  known  processes. 

In  the  Times  newspaper,  and  subsequently  at  the  Cam- 
bridge Meeting  of  the  British  Association,  Mr.  Harben 
advocated  the  policy  of  instituting  a thorough  investigation 
of  the  weed  known  under  the  name  of  **  Zostera  marina,” 
the  fibres  of  which,  he  believed,  were  capable  of  being  used 
as  a substitute  for  cotton.  This  proposal  has  not  vet  been 
turned  to  practical  account  in  the  manufacture  of  textile 
fabrics  ; but  the  application  of  such  fibres  to  paper-making 
appears  to  have  been  attended  with  better  success.  This 
idea  did  not,  however,  originate  with  Mr.  Harben,  inas- 
much as  a patent  for  the  same  invention  had  already  been 
granted,  some  fourteen  months  earlier,  to  M.  Mennons,  of 
Paris.  The  history  of  this  and  other  claims  referring  to 
Zostera  marina  as  a material  for  paper- making  has  been 
fully  discussed  at  page  114  of  our  Sixth  Volume. 


2380.  Producing  Light  for  the  Various  Purposes  of  Artificial 
Illumination.  W.  E.  Nbwton,  Chancery  Lane,  London. 
Dated  August  27,  1862. 

This  specification  describes  a new  mode  of  producing  the 
lime  light,  by  the  employment  of  jets  of  coal-gas  or  hydro- 
gen in  combination  with  others  delivering  a blast  of  atmo- 
spheric air  which  has  been  previously  heated  to  such  a 
degree  as  will  make  it  serve  like  pure  oxygen  as  a sup- 
porter of  combustion.  The  compound  flame  is  directed  in 
the  usual  manner  upon  balls  or  cylinders  of  lime  to  produce 
a light  of  great  intensity.  A second  claim  refers  to  the 
utilisation  of  heAted  air  in  other  instances  of  combustion, 
particularly  in  the  case  of  lamps  burning  oil,  or  liquid 
hydrocarbons,  and  gas  flames  of  every  description,  which 
thus  become  as  intensely  brilliant  as  the  Bude  light. 

Much  evidence  could  be  adduced  in  favour  of  employ- 
ing a heated  current  of  air  as  a means  of  promoting  the 
combustion  of  oils  and  fuels  ; its  adaptation  to  these 
purposes  is  happily  conceived,  and  likely  to  be  successful. 
The  principle  of  the  hot  blast  in  urging  the  combustion  of 
the  fuel  and  in  raising  the  temperature  of  the  furnaces  has 
led  to  great  results  in  the  manufacture  of  iron. 

2421.  Obtaining  Light  and  Heat.  W.  Clark,  Chancery 
Lane,  London.  A communication.  Dated  Septem- 
ber 1,  1862. 

This  invention  refers  to  an  improved  method  of  lighting 
and  heating  by  means  of  certain  inflammable  mixtures  of 
air  and  vaporised  hydrocarbons  ; also  to  apparatus  suitable 
for  the  combustion  of  the  said  gaseous  mixtures.  The 
fuel  employed  consists  of  the  following  ingredients,  vis. ; 


— Beneol,  80  parts  ; ether,  10  parts  ; and  powdered 
camphor,  10  parts.  These  are  introduced  into  a closed 
vessel,  provided  with  sponge  or  other  absorbent  material, 
and  a current  of  air  is  then  forced  through  this  chamber, 
which  on  its  escape  may,  by  virtue  of  its  impregnation 
with  the  vapour  of  these  inflammable  substances,  be  burnt 
at  a jet  exactly  in  the  same  manner  as  coal  gas.  When 
adapted  to  table  lamps,  the  inventor  employs  a small  fan, 
set  in  motion  by  clock-work,  for  the  purpose  of  generating 
| an  air  blast,  or  the  heat  caused  by  the  combustion  of  the 
gas  itself  may  be  used  as  a means  of  establishing  the 
necessary  current  of  air.  The  apparatus  may  be  of  a 
diminutive  character,  and  in  this  form  can  bo  applied  to 
walking-canes,  cigar-cases,  &c.  The  inventor  claims,  like- 
wise, the  mode  of  combustion  herein  described  as  one 
suitable  for  employment  with  the  lighter  petroleum  and 
coal  oils. 

For  this  last  application  there  are  other  claimants  who 
have  devised  as  many  different  plans  of  impregnation,  but 
all  appear  to  be  founded  upon  the  same  general  principle.* 


2426.  Manufacture  of  Muriate  of  Ammonia . W.  Hunt, 
Tipton.  Dated  September  2,  1862. 

The  inventor  claims  a novel  mode  of  manufacturing 
chloride  of  ammonium,  by  passing  a current  of  nitrogen  gas 
or  atmospheric  air  along  with  the  vapour  of  hydrochloric 
acid  through  bunting  coal  or  coke  ; or,  in  a similar  manner, 
through  ignited  fuel  with  which  has  been  previously  mixed 
one  of  the  chlorides  of  iron  or  manganese,  or  any  chloride 
which  is  capable  of  yielding  chlorine  or  hydrochloric  acid 
at  that  temperature. 

It  is  known  that  small  quantities  of  ammonia  are 
generated  whenever  air  and  aqueous  vapours  are  passed 
through  a tube  containing  ignited  coke  or  charcoal,  and 
we  have  observed  the  formation  of  sal-ammoniac  under 
circumstances  in  which  common  salt  has  been  present.  A 
sublimate  of  chloride  of  ammonium  often  collects  in  the 
interstices  and  upon  the  top  of  a stack  of  burning  bricks, 
particularly  at  an  early  stage  of  tho  operation.  With  a 
different  object,  vis.,  the  elimination  of  the  sulphur,  Pro- 
fessor Crace  Calvert  passes  a current  of  hydrochloric  acid 
vapour  through  burning  coal  during  its  conversion  into 
coke.  In  some  instances,  chloride  of  sodium,  instead  of 
hydrochloric  acid,  has  been  employed  for  effecting  the 
same  purpose. 

2446.  Manufacture  of  a Blue  Colouring  Matter.  W.  Clark, 
Chancery  Lane,  London.  A communication.  Dated 
September  4,  1862. 

Fob  the  production  of  this  blue  colouring  matter  the  in- 
ventor mixes  together  equal  parts  by  weight  of  magenta 
red  and  crystallised  toluidiue,  and  heats  them  to  tho 
temnerature  of  about  300°  Fuhr.  (or  any  point  between 
*7°*  and  3240  Fahr.)  for  a period  of  five  or  six  hours. 
The  product  will  consist  mainly  of  the  new  colouring 
matter  in  a pasty  condition  mixed  with  the  excess  of 
toluidine,  which  it  is  advantageous  to  employ.  By  treat- 
ing now  with  dilute  hydrochloric  acid  (one  part  of  acid  to 
eight  or  ten  parts  of  water),  the  whole  of  this  Utter  basic 
substance  may  bo  dissolved,  especially  with  the  aid  of 
heat,  leaving  the  colouring  matter  in  a state  of  purity,  and 
fit  for  dyeing  and  printing  when  combined  w ith  suitable 
solvents. 

The  advantage  of  associating  toluidine  with  aniline  in 
the  manufacture  of  this  class  of  colouring  matters  was 
pointed  out  by  Professor  Hofmann  {vide  Chemical  News, 
vol.  viii.,  p.  4’},  and  lias  been  already  alluded  to  in  our  re- 
marks appended  to  Mr.  Nicholson's  patent. f It  is,  perhaps, 
an  open  question  whether  the  prior  claim  of  Messrs. 
Ingham  and  Wood  $ includes  the  use  of  toluidine  in  the 
preparation  of  their  blue  colouring  matter. 

• Vide  Chemical  News,  vol  rli.,  p,  *77. 
t Ibid.,  vol.  vii.,  p.  xjo. 
t /Met,  vol  rUL,  p.  m. 
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2458.  Manufacturing  Gat  for  Illumination.  S.  II.  Hadlbt* 
Upper  Thames  Street,  London.  Dated  September  5, 
1862. 

This  claim  refers  to  the  production  of  illuminating  gas  by 
passing  steam  and  vaporised  hydrocarbons  over  coke  or 
other  carbonaceous  fuel  heated  to  redness.  A similar 
mode  of  proceeding  will  be  found  described  at  page  2*8  of 
our  eighth  volume. 


Grants  of  Provisional  Protection  for  Six  Months. 

2947.  Thomas  Carr,  New  Ferry,  near  Birkenhead, 
Cheshire,  " Improvements  in  machinery  for  amalgamating 
or  intermixing  dry,  semi-fluid,  or  aqueous  materials,  and 
for  agitating  solids  with  liquids  for  combining,  dissolving, 
or  washing  the  same." — Petitions  recorded  November  23, 
1863. 

2949.  George  Wagstaff  Yapp,  Clement’s  Inn,  West- 
minster, “ Improvements  in  tho  preservation  of  animal 
substances.” — A communication  from  Edouard  Gorges, 
Croisic,  Prance. 

1954.  George  Davies,  Serle  Street,  Lincoln’s  Inn,  London, 
" Improvements  in  photography.” — A communication  from 
Matthieu  Hitler,  jun.,  Paris. 

2959.  Willisra  Edward  Newton,  Chancery  Lane,  London, 
“ Improvements  in  balloons  or  aeronautic  apparatus.’* — 
A communication  from  Eugene  Godaid,  Hue  St.  Sebastien, 
Paris. 

2963.  George  Parkin,  Tryddyn,  Flintshire,  " Improve- 
ments in  apparatus  employed  in  the  manufacture  of 
paraffin  and  other  like  oils  from  shale,  cannel,  and  other 
minerala.” 

1967.  Louis  Accarain,  Chancery  Lane,  London,  " Im- 
provements in  the  manufacture  of  paper,  thread,  cordage, 
and  fabrics  from  beetroot.” 

2971.  Richard  Laming,  Priory  Hoad,  KUbum,  West 
Hampstead,  Middlesex,  “ Improvements  in  preparing 
materials  useful  in  the  purifying  of  gas  from  sulphuretted 
hydrogen,  carbonic  acid,  and  ammonia,  and  in  making 
atmnoniacal  compounds.” 

*974.  James  Baker,  Temple  8treet,  White  friars,  London, 
M Improvements  in  compositions  applicable  to  the  coating 
of  ships’  bottoms." 

2980.  Thomas  Gray,  Mitcham,  Surrey,  “A  new  method 
of  discharging  colour  from  rags  used  for  paper  making  or 
other  purposes,  and  in  treating  of  vegetable  fibres  by  such 
process.” 

2981.  Frederic  Page,  Birmingham,  "Improvements  in 
furnaces  and  apparatus  for  the  manufacture  of  volatile 
hydrocarbons,  which  improvements  are  also  in  part  appli- 
cable to  furnaces  and  apparatus  for  the  manufacture  of 
illuminating  gas." 

2987.  Heinrich  Hirzel,  Terminus  Hotel,  London  Bridge, 
Southwark,  Surrev,  "Improvements in  extracting  essences 
and  perfumes,  and  also  oils  and  fats,  from  matters  contain- 
ing them,  also  in  bleaching  and  purifying  oils  and  fats,  and 
in  apparatus  employed  therein." 

2988.  Samuel  Smith  and  Thomas  Smith,  Pell  Street, 
Loudon,  " Improvements  in  composition  or  means  for  the 
purpose  of  destroying  Insects  by  fumigation,  and  in  means 
or  apparatus  to  be  employed  therewith." 

3009.  Benjamin  Jones,  Warrington,  Lancashire,  " Im- 
provements in  separating  sulphur  from  alkali  waste.” 

3012.  Jesse  Gustavus  Redman  and  George  Martin, 
Brampton,  Kent,  **  Improvements  in  compounds  or  com- 
positions for  coating  or  covering  iron  or  wooden  ships  and 
vessels,  metallic  sheathing,  telegTaph  cables,  and  other 
objects,  to  preserve  them  from  decay,  fouling,  or  other 
destructive  action." 

3017.  George  Glover,  Ranclagli  Works,  Rnnelagh 
Hoad,  Pimlico,  London,  "Improvements  in  dry  gas- 
meters." 

3018.  James  Thom,  Hull,  "Improvements  in  apparatus 
to  be  employed  in  expressing  oils  and  fatty  matters.” 
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3023.  William  Wilson,  Manchester,  "Improvements  in 
generating  gas  for  illuminating  and  other  purposes,  when 
made  by  passing  atmospheric  air  over  or  through  volatile 
oils,  and  treating  such  gas  and  the  gas  made  from  coal  or 
cannel  after  leaving  tho  generators,  so  as  to  improve  the 
heating  and  illuminating  qualities  thereof,  and  in  the  appa- 
ratus for  effecting  tho  same.” 

Notices  to  Proceed. 

1882.  Edwin  Sturge,  Walworth,  Surrey,  "Improvements 
in  coating  or  protecting  metallic  surfaces."  Petitions  re- 
corded July  19,  1863. 

1902,  Hichaid  Archibald  Brooman,  Fleet  Street,  Lon- 
don, " Improvements  in  dyeing  mixed  animal  and  vegetable 
fibres,  whether  in  a raw  or  manufactured  state.”  A 
communication  from  Theophilc  Grison,  Dcville  le  Rouen, 
France. 

1921.  George  Stevens,  Malvern  Cottages,  Portland 
Place  North,  Clapham  Hoad,  Surrey,  "Improvements  in 
means  or  apparatus  for  effecting  a regular  supply  of  air  or 
aerifonn  fluids  for  various  purposes.” 

2731.  Jean  Augustin  Barral  and  Louis  Adolphe 
Cochery,  Rue  de  la  Fidelity  Paris,  " Certain  improve- 
ments in  the  manufacture  of  manure.”  Petition  recorded 
November  4^  1863. 

2888.  William  Wigfall  and  Gottlieb  Jolly,  Sheffield, 
" An  improved  explosive  compound  to  be  used  in  the 
manufacture  of  cartridges,  and  an  improved  mode  of  manu- 
facturing cartridges  therewith.”  Petition  recorded  Novem- 
ber 18,  1863. 

1941.  James  Young,  Bucklersbury,  London,  "Improve- 
ments in  the  preservation  of  animal  matter.” 

1947.  Thomas  Simmelkiar,  Iilackrock,  Cork,  Deland,  and 
John  Ibbetson  Spicer,  Park  Hoad,  Old  Ford,  Middlesex, 
" An  improved  composition  for  coating  or  painting  the 
bottoms  of  ships  or  vessels,  to  prevent  them  from  fouling,” 
— Petitions  recorded  August  6,  1863. 

1952.  John  William  81ater,  Huddersfield,  Yorkshire, 
" Improvements  in  the  production  of  yellow  and  orange 
colouring  matters.” 

2045.  Joseph  Arthur,  Robert  Terrace,  Chelsea,  Middle- 
sex, " An  improved  apparatus  for  the  prevention,  cure, 
and  relief  of  hernia  of  every  description,  together  with 
prolapsus  uteri,  uterine  haemorrhage,  hernia  humoralis, 
and  as  a general  support  for  enlargement  of  the  abdomen 
from  whatever  cause  proceeding.” 

2053.  Richard  Archibald  Brooman,  Fleet  Street,  London, 
"An  improved  method  of,  and  apparatus  for,  treating 
molasses,  syrups,  saccharine  juices,  and  other  products.” 
— A communication  from  Auguste  Pierre  Dubrunfaut, 
Bcrcy,  France. — Petition  recorded  August  18,  1863. 

2214.  Joseph  Lillie  and  John  Haines  Waite,  Manchester, 
" An  improved  composition  or  coating  for  the  protection 
and  preservation  of  surfaces  of  iron,  wood,  and  other 
materials." — Petition  recorded  September  9,  1863. 

276c.  William  Daniel  Allen,  Laithfield  House,  Norfolk 
Road,  Sheffield,  Yorkshire,  "Improvements  in  casting 
ingots  of  steel.” — Petition  recorded  November  6,  1863. 

2941.  James  Steart,  St.  James’s  Road,  Bermondsey, 
Surrey,  " Extracting  the  fibre  from  zoatera  marina  and 
other  aquatic  vegetable  productions.”— Petition  recorded 
November  21,  1863. 

2967.  Louis  Accarain,  Chancery  Lane,  London,  "Im- 
provements in  the  manufacture  of  paper,  thread,  cordage, 
and  fabrics  from  beetroot.” — Petition  recorded  November 
25,  1863. 

2029.  Thomas  Brooks,  Wild’s  Rents,  Long  Lane,  Ber- 
mondsey, Surrey,  " Improvements  in  means  or  apparatus 
for  the  production  of  charcoal  and  other  products  from 
refuse  tan  and  other  woody  substances.” 

2892.  Edward  Chambers  Nicholson,  Fenchurch  Street, 
London,  " improvements  in  the  manufacture  of  colouring 
matters  suitable  for  dyeing  and  printing." — Petition  re- 
corded November  18,  1863. 
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CORRESPONDENCE. 

Oxalate  of  Thallium. 

To  the  Editor  of  the  Chemical  News. 

Sir,— In  the  Chemical  News  of  January  a,  1864,  you 
state  that,  in  my  paper  on  4‘  Organic  Salt*  of  Thallium/’  I 
attribute  to  the  neutral  oxalate  the  certainly  extremely 
improbable  formula  C4T108.  The  formula  C\UT10B,  given 
for  the  acid  oxalate  in  one  of  the  following  paragraphs, 
sufficiently  indicates  that  it  is  an  error  of  the  press,  and 
not  an  error  of  the  analyst,  to  which  the  inaccurate 
formula  for  the  neutral  Balts  has  to  be  attributed.  The 

Sublication  from  which  you  quote  is  the  Comptee-  Rendu t. 
n the  paper  printed  in  the  " Mlmoires  do  la  Soc\6t6  des 
Sciences  de  Lille/’  which  I beg  to  transmit  to  you,  the 
formula  is  printed  correctly.  I am,  Ac. 

C.  F.  Ki  hlma.vn,  Jun. 

The  Patent  Laws. 

To  the  Editor  of  the  Chemical  News. 

Sir,— Your  correspondent,  “ Anti- Schemer,”  seems  to  be 
rather  astonished  at  my  statement  of  a simple  fact,  viz., 
that  “ the  burglar,  the  pickpocket,  the  area  sneak,  &c.,” 
make  precisely  the  same  objections  to  the  laws  which 
protect  physical  property  as  certain  enterprising  men  in 
other  trades  make  to  the  laws  which  protect  the  property 
of  the  inventor — that  both  suffer  the  same  kind  of  incon- 
venience from  these  laws  respectively.  Upon  these  very 
simple  and  undeniable  facts  1 based  a very  simple  argu- 
ment, viz.,  that  the  laws  for  the  protection  of  physical 
property  having  been  found  beneficial  to  society  in  general 
by  supplying  men  with  a motive  to  physical  industry  and 
economy,  and  thereby  adding  to  the  general  wealth  of  the 
community,  we  pay  no  attention  to  any  suggestions  that 
the  burglars,  pickpockets,  area  sneaks,  &c.,  or  their  friends 
may  make  for  the  abolition  of  the  property  laws.  In  this 
case,  as  in  many  others,  we  sink  the  special  interests  of  a 
particular  class  in  favour  of  the  general  interests  of  the 
whole  community.  This  being  admitted,  as  it  must  be,  I 
apply  precisely  the  same  principle  to  the  other  case,  and 
s iy,  that  the  laws  for  the  protection  of  intellectual  pro* 
perty  having  been  found  of  vast  benefit  to  mankind  by 
stimulating  ingenious  men  to  make  useful  inventions  and 
communicate  these  inventions  to  their  fellow-men,  we 
should  pay  no  attention  to  the  complaint*  of  those  other 
enterprising  men  who  find  the  patent  laws  stand  in  their 
way,  oy  preventing  them  from  reaping  the  fruits  of  another 
man’s  labour  without  paying  him  for  it. 

As  to  the  further  question  of  the  moral  analogy  or 
identity  between  the  two  classes  of  complainants  I say 
nothing,  but  leave  it  for  “ Anti- Schemer  ” and  his  con- 
science to  work  out  as  they  may. 

“Anti-Schemer”  illustrates  the  working  of  what  he 
calls  an  absurd  law  by  his  own  case.  He  has  a tract  of 
land  containing  certain  minerals,  and  he  “ learns  ” that 
there  are  two  ways  of  boring  to  his  shale,  or  whatever  it 
may  be — a quick  way  and  a slow  way— -but  the  quick,  or 
improved,  method  is  patented  by  the  inventor.  He  has 
no  objection  to  use  another  man’s  invention— he  is  very 
anxious  to  do  so,  but  he  object*  to  pay  him  for  the  use 
of  it.  He  confesses  that  he  himself  will  be  a great  gainer 
by  using  the  process  which  he  ha*  learned  from  the  inventor, 
but  he  thinks  it  a most  absurd  law  that  gives  the  discoverer 
and  teacher  any  property  in  the  know  ledge  created  by  his 
osn  intellect,  His  disgust  is  still  greater  when  he  pro- 
poses to  use  another  man’s  brains  for  a method  of  bringing 
his  mineral  to  the  surface  : 11  A patentee  steps  in,  and 
says,  4 You  shall  not  use  my  invention  without  paying 
me.'  Now,  surely  there  was  never  such  an  absurd  law  as 
this.  Was  there  ever  anything  so  un-English  as  a law  to 
prevent  a man  from  doing  what  he  likes  with  his  own ? ” 
oak*  indignant  “ Anti-Schemer/’  X will  answer  hi*  ques- 


tion by  telling  him  that  there  was  ever  something  of  thi* 
un-English  kind  in  England  from  the  first  dawnings  of  it* 
civilisation,  and  there  ever  will  be  such  things  in  thi* 
and  every  other  country  as  long  a*  it*  civilisation  remain*. 
There  was  and  is  a law  which  prevents  the  burglar  from 
doing  what  he  like*  with  hi*  own  crowbar,  and  tnc  pick- 
pocket and  area-sneak  from  doing  what  they  like  with 
their  own  fingers,  when  they  would  like  to  use  that  crow- 
bar or  those  fingers  for  taking  away,  without  leave  or  com- 
pensation, the  fair  fruits  of  another  man’s  skill  and  industry, 
or  that  which  hi*  own  or  his  forefather’s  skill  and  industry 
have  enabled  him  to  purchase. 

For  the  sake  of  argument,  I have  supposed  that  the 
mineral  belonging  to  “Anti-Schemer”  is  a bituminous 
shale.  Now,  I happen  to  have  some  retorts  made  expressly 
for  the  distillation  of  such  minerals,  and  I am  quite  as 
anxious  to  get  some  such  mineral  to  put  into  these  retort* 
as  “Anti-Schemer”  is  to  get  his  minerals  out  of  the  ground ; 
but  “ Anti-Schemer”  and  other  mineral  proprietors  “step 
in,”  and  sav,  “ You  shall  not  use  my  mineral  without  pay- 
ing me.”  Would  “ Anti-Schemer”  treat  me  with  much 
respect  if  I denounced  as  “ absurd  ” the  law  which  gives 
him  the  right  to  withhold  the  use  of  his  minerals  without 
payment,  and  if  I insisted  upon  doing  as  I liked  with  my 
own  (retorts),  by  using  his  mineral  for  the  filling  of  them 
without  pay  or  permission  ? I can  venture  to  answer  for 
him  that  he  would  not ; for  the  whole  tone  of  bis  letter 
•hows  that  he  has  ample  respect  for  his  own  property,  and 
a full  consciousness  of  his  own  rights  as  a proprietor. 

He  asks,  “ Is  there  any  relation  between  the  fancies  of 
a schemer's  brain  and  a man’s  purse  ?”  To  such  a*  “ Anti- 
Schemer,”  there  may  seem  but  very  little,  for  he  obviously 
worships  the  purse,  and,  by  his  flippant  words,  “fancies,” 
and  “schemer,”  he  shows  that  he  has  but  small  ability  to 
appreciate  the  dignity  of  intellect. 

The  patent  laws  do  not  protect  any  man’s  “ fancies.” 
Nothing  i*  protected  which  is  not  completely  and  demon- 
strably practical  and  useful,  and  nothing  else  requires  pro- 
tection. No  one  can  patent  a theory,  or  an  abstract  or 
general  principle nothing  but  a specific  contrivance  for 
a clearly-defined  useful  purpose,  lie  must  prove  himself 
a practical  benefactor  to  his  fellow  men,  in  order  that  his 
patent  shall  be  valid.  Foolish  people  patent  foolish  fancies, 
but  they  acquire  no  property  in  such  fancies,  and  are 
merely  fined  for  their  foolishness  in  the  form  of  a heavy 
contribution  to  the  revenue  through  the  Stamp  Office,  so 
that  we  get  something  even  out  of  these. 

But  to  return  to  “ Anti-Schemer’s  ” question,  or  rather 
what  he  evidently  means  by  the  question,  viz.,  0 Is  there 
any  relation  between  a patentable  invention  and  a purser” 
or,  in  other  wrords,  “ Is  a man’s  own  invention  hi*  own 
property  in  the  same  sense  a*  hi*  land,  his  purse,  or  other 
physical  wealth?” 

My  reply  to  this  is,  that  it  is  the  same  in  kind,  but  very 
different  in  degree,  inasmuch  os  the  proprietary  right  to  un 
invention  i*  far  stronger  that  to  any  physical  property  ; 
and  more  especially  does  this  superior  strength  appear 
when  we  compare  it  with  such  property  as  “ Anti- 
Schemer’s  ” “ oum  ” minerals. 

Who  made  those  minerals?  Certainly  not  “Anti- 
Schemer.”  Neither  did  the  man  from  whom  he  may 
have  bought  the  land,  or  his  fathers  from  whom  he  may 
have  inherited  it.  Nor  can  he  show  any  sort  of  link 
between  himself  and  those  minerals  that  proves  that  his 
and  the  minerals*  Creator  made  them  for  him  rather  than 
for  me,  or  you,  or  any  other  man.  The  existence  of  those 
minerals  are  utterly  and  absolutely  independent  of  the 
existence  of  “ Anti-Schemer.”  Though  “ Anti-Schemer 
had  never  been  born,  those  minerals  would  have  existed 
nevertheless,  llis  rights  are  purely  artificial ; man’s  laws 
alone  have  mnde  them  his. 

But  how  stands  the  proprietary  relation  between  the 
inventor  and  his  invention  r He  made  it,  and  it  is  his  ; 
without  him  it  was  not,  and  but  for  him  it  would  not  be. 
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The  faculties  that  immediately  created  it  were  given  to 
him  by  hia  Creator— by  the  Creator  of  all  things  ; ho  was 
the  appointed  agent  for  that  particular  work;  it  was  hia 
work,  and — subject  to  the  Power  that  holds  all— it  is  his 
property.  None  of  your  parchments  can  show  a title 
such  as  this. 

So  much  for  the  abstract  moral  right.  Now,  let  us 
consider  it  os  a question  of  legislative  policy.  Our  laws 
wisely  decree  that  every  man  shall  be  protected  _ in  the 
fullest  practicable  enjoyment  of  what  he  has  acquired,  or 
his  forefathers  have  acquired  for  him,  whether  that  be 
property  in  money,  houses,  land,  or  otherwise ; and, 
with  equal  wisdom,  the  law  does  not  go  too  far  back 
in  ita  inquiries  as  to  the  original  mode  of  acquisition,  lest 
it  should  give  rise  to  vexatious  squabblings,  and  a general 
insecurity  of  property,  especially  of  property  in  land.  The 
politic  basis  of  all  this  is,  that  men  shall  be  encouraged  in 
enriching  the  community  by  their  efforts  to  acquire  wealth 
for  themselves,  which  efforts  they  obviously  would  not  make, 
unless  they  were  secured  the  peaceable  enjoyment  of  it. 
Or,  to  summarise  the  matter,  we  may  say  that  society 
protects  the  property  of  individuals,  in  order  to  enrich 
itself. 

Now,  let  us  compare  such  property  as  the  minerals  of 
“ An  ti- Schemer  ” with  such  as  the  invention  of  the  inventor 
from  this,  the  politic  point  of  view.  Which  will  afford 
society  the  largest  gain  in  return  for  its  protection  ? 

At  the  outset,  then,  the  minerals  are  there,  whatever 
society  may  do,  or  fail  to  do,  in  the  way  of  protecting 
“Anti-Schemer’s”  interest  in  them.  Not  so  with  the 
invention.  Its  very  existence  is,  in  most  instances,  utterly 
dependent  upon  its  becoming  a protected  property.  Take 
the  great  inventions  of  James  Watt  as  an  example. 
Without  the  patent  laws  they  would  have  been  impos- 
sible. They  cost  thousands  of  pounds,  as  well  as  a life- 
time in  the  perfecting  of  them.  Watt  had  not  the  means 
to  construct  the  models  and  make  the  experiments,  even 
if  ho  had  been  foolish  enough  to  devote  his  life  to  working 
for  a community  that  was  not  honest  enough  to  pay  him 
for  his  work.  Boulton  supplied  him  with  the  means  only 
because  he  had  a prospect  of  large  profit  from  holding  a 
share  in  the  patent  rights.  Let  any  one  calculate  how 
much  was  gained  by  Boulton  and  Watt  (well  paid  as  they 
both  deservedly  were),  and  compare  that  amount  with  the 
vast  wealth  that  those  inventions  have  yielded  to  Britain 
and  to  all  mankind,  and  then  let  him  say  that  the  law 
which,  by  protecting,  created  such  inventions,  was  not  a 
good  national  investment.  The  history  of  every  other 
great  practical  invention,  or  series  of  inventions,  is  but  a 
modified  repetition  of  tho  same  tale.  Before  the  patent 
laws  existed,  the  very  few  inventions  then  made  were  held 
by  their  inventors  as  secrets ; and,  from  the  fear  of  divulging 
them,  they  were  not  half  worked  during  the  inventor’s 
lifetime,  and  then  lost  entirely  on  his  deatn. 

If  we  go  a little  further,  we  shall  see  how  the  laws  for 
the  protection  of  property  prove  to  be  wise  lsws,  even  in 
the  case  of  mineral  property,  such  as  “ Anti-Schemer’s;” 
for,  though  the  property  laws,  applied  to  minerals,  could 
not  bring  the  minerals  into  existence,  as  in  the  cose  of 
inventions,  they  can  and  do  bring  them  to  the  surface ; for 
if  " Anti-Schemer  ” were  not  protected  by  the  law  in  the 
proprietorship  of  these  minerals,  he  would  not  be  so  foolish 
as  to  spend  his  money  and  his  labour  in  boring,  sinking, 
driving,  pumping,  and  raising.  No  just  and  reasonable 
man  denies  or  envies  “Anti-Schemer”  the  possession  of 
all  the  profits  he  can  fairly  gain  by  his  mining  efforts,  for 
we  are  all  partners  in  his  profits,  inasmuch  as  he  adds  to 
the  world’s  wealth  by  rendering  the  hidden  treasures  of 
the  earth  available  to  man’s  use;  and  “ Anti- Schemer  ” 
should  be  the  last  of  all  men  to  envy  or  grudge  the  inventor 
his  little  share,  in  the  form  of  royalty,  when  that  inventor 
has,  as  he  confesses,  made  his  task  so  much  easier,  so  much 
more  rapid,  or  even,  as  he  intimates,  made  all  the  differ- 
ence between  rendering  the  raising  of  these  minerals  a 


matter  of  profit  or  no  profit.  To  say  that  the  inventors 
of  the  improved  processes  for  boring  and  raising  stand  in 
his  way  is  simply  ridiculous.  Had  they  never  existed,  he 
must  have  used  the  old  w*ay.  As  it  is,  he  has  a choice 
between  that  snd  their  inventions.  If  they  ask  for  the 
use  of  their  inventions  more  than  their  inventions  are 
worth,  he  is  at  liberty  to  do  without  them  ; if  not,  ho 
clearly  gains  by  their  inventions,  even  after  paying  for 
them.  He  talks  as  though  the  patent  laws  were  laws  for 
forcing  him  to  use  new  inventions  and  to  pay  royalties 
upon  them. 

The  wild  communists  who  raised  the  cry  that  “ property 
is  theft,”  were  marvellously  stupid  and  not  particularly 
just.  Those  who  are  now  feebly  attempting  to  raise  a 
crusade  against  inventors’  property  are  equally  shallow 
and  still  more  unjust ; for  the  communists  did  propose  to 
rob  all  alike,  while  the  anti-patent  people  propose  to  rob 
only  one  class  with  the  supposed  object  of  enriching  one 
other  by  the  spoil.  Doubtless  the  patent  laws  ore  defective 
and  improvable  ; but  if  we  are  to  abolish  all  laws  that  are 
not  perfect,  we  must  return  to  a state  of  very  primitive 
simplicity.  I am,  &c. 

W.  Mattibu  Williams. 

Oak  Alyn,  near  Wrexham,  January  9,  1864. 


MISCELLANEOUS. 

HIE  BATTLE  OF  THE  CHLORODYNE9. 

Vicb- Chancellor’s  Court,  Jan.  ii. 

{Before  Vice-Chancellor  Sir  W.  P.  Wood.) 

BROWNE  V.  7RRBMAN. 

Mr.  Oippard,  Q.C.,  and  Mr.  Fischer  moved  for  an  in- 
junction to  restrain  the  defendant  from  selling  any  medicine, 
not  being  chlorodyne  of  the  plaintiff's  manufacture,  under 
the  name  of  “The  Original  Chlorodyne,”  or  under  any 
other  name  so  contrived  os  by  colourable  imitation  or  other- 
wise to  represent  the  article  to  be  chlorodyne  manufactured 
by  the  plaintiff. 

The  case  made  by  the  bill  was  that  the  plaintiff.  Dr.  John 
Collis  Browne,  while  serving  as  an  assistant- surgeon  with 
the  Queen’s  army  in  India,  invented,  about  184.6,  an 
entirely  new  medicine,  which,  as  he  stated,  was  used  with 
great  success  in  cases  of  fever,  dysentery,  cholera,  and 
other  diseases  incident  to  an  Asiatic  climate.  The  term 
“ chlorodyne,”  which  was  invented  by  the  plaintiff,  not 
by  way  of  explaining  the  composition  or  properties  of  the 
compound,  but  as  a fancy  name  to  be  used  as  a trade  mark, 
was  first  applied  by  him  to  his  medicine  in  1855,  and  under 
this  title  the  compound  became  widely  known,  and  appears 
to  have  acquired  great  reputation.  In  1858,  the  plaintiff 
being  desirous  of  securing  the  exclusive  right  to  use  the 
word  “chlorodyne,”  registered  at  Stationers’-hall  a label 
headed — “Dr.  J.  Collis  Browne’s  Chlorodyne,”  and  also 
containing  the  words,  “ the  only  genuine  chlorodyne.”  In 
October,  1861,  the  attention  of  the  plaintiff  was  called  to 
a circular  issued  by  the  defendant  freeman,  who  describes 
himself  as  a " Pharmaceutist,”  in  the  Kennington-road,  to 
the  effect  that  he  had  “for  several  years  made  and  used 
extensively  in  his  business  an  article  which  had  lately  been 
named  ‘chlorodyne,’”  and  had  determined  to  prepare  it 
on  a larger  scale  than  heretofore,  and  introduce  it  to  the 
medical  profession,  &c.  In  May,  1861,  the  plaintiff  filed 
a bill  against  the  defendant  to  restrain  him  from  using  the 
term  “ chlorodyne,”  but  being  advised  that  it  was  doubt- 
ful if  he  could  prevent  the  defendant  from  selling  hia 
medicine  as  “ Freeman’s  Chlorodyne,”  obtained  an  order 
in  November,  1862,  dismissing  that  bill  with  costs. 

The  defendant  had  latterly,  however,  advertised  himself 
as  the  first  inventor,  in  1844,  of  chlorodyne,  and  advertised 
his  medicine  as  “ The  Original  Chlorodyne,”  appending  a 
statement  to  the  effect,  that  it  was  proved  by  the  increasing^ 
demand  in  the  profession  to  be  “a  superior  and  more  re- 
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liable  preparation  than  any  which  has  been  produced  by 
other  makers,"  and  adducing  medical  testimonials  to  its 
invaluable  qualities,  and  that  it  was  44  quite  as  efficacious 
in  all  cases  as  the  medicine  known  ’as  4 Collis  Browne’s 
Chlorodyne.’  ” The  plaintiff  had  thereupon  filed  the 
present  bill  to  restrain  the  use  of  the  term  41  Original 
Chlorodyne”  by  the  defendant,  ns  being  calculated  to 
mislead  the  public  into  the  belief  that  his  medicine  was 
that  of  the  plaintiff,  and  fraudulently  to  injure  its  sale  and 
reputation.  Evidence  in  support  of  the  plaintiff's  case 
had  been  given  by  physicians,  druggists,  &c.,  to  the  effect, 
that  the  plaintiffs  medicine  was  generally  known  in  the 
profession  as  chlorodyne  simply,  and  that  when  chloro- 
dyne was  prescribed  the  plaintifFa  medicine  would  be  alone 
intended.  The  name  was  also  stated  to  be  merely  fanciful ; 
and  one  of  the  witnesses,  a physician  of  eminence,  when 
the  compound  was  first  brought  to  his  attention,  actually 
protested  against  the  name  as  absurd  and  preposterous, 
meaning,  if  anything  at  all,  44  green  pain,”  and  begged  the 
plaintiff  44  not  to  strangle  " his  medicine  by  sending  it  out 
into  the  world  under  such  a title. 

The  defendant's  case  was,  in  substance,  that  the  ingre- 
dients of  the  medicine  sold  by  him  as  chlorodyne  were 
known  to  him  as  long  ago  as  1844,  and  that  the  term  was 
not  one  in  which  a trade  mark  could  be  claimed,  as  it 
expressed  the  character  and  main  ingredients  (chloroform 
and  anodynes)  of  the  composition.  The  defendant  also 
stated  that  he  had  carefully  distinguished  the  chlorodyne 
sold  by  him  by  attaching  his  own  name,  and  using  a 
different  label  and  advertisement  from  that  of  the  plaintiff ; 
and  that,  although  he  had  used  the  compound  from  1844 
to  1859  as  a remedy,  he  had  not  advertised  it  or  sold  it 
to  any  extent  before  the  latter  year,  as  he  did  not  till  then 
fully  appreciate  its  value.  In  reference  to  his  uBe  of  the 
term  44  Original  Chlorodyne,”  which  had  led  to  the  present 
suit,  he  stated  his  belief  that  he  was,  in  fact,  the  first  in- 
ventor and  discoverer  of  it,  but  denied  any  intention  to 
represent  that  his  compound  was  that  of  the  plaintiff. 
Evidence  of  physicians  and  others  was  also  adduced  for 
the  purpose  of  showing  that  the  name  would  be  under- 
stood as  denoting  the  qualities  of  the  composition,  and  not 
os  a special  title  or  trade  mark  to  which  the  plaintiff  was 
alone  entitled,  and  that  it  was  usual  in  prescriptions  to 
specify  what  chlorodyne,  whether  Browne's  or  Freeman's, 
was  to  be  supplied. 

The  Vice-Chancellor  said  that  the  cose  was  one  of 
very  grave  suspicion,  but  he  doubted  whether  it  was  suffi- 
ciently made  out  so  as  to  enable  him  to  do  anything  until 
the  hearing  of  the  cause.  The  plaintiff  had  placed  himself 
in  a difficulty  by  abandoning  the  first  suit  that  he  had  in  - 
stituted, and  getting  the  bill  dismissed  with  costs.  It  was 
by  no  means  clear  that  the  term  44  chlorodyne”  was  not 
one  of  so  fanciful  and  whimsical  a nature  as  to  be  original, 
and  to  entitle  the  plaintiff  to  its  exclusive  use.  There  was 
strong  evidence  that  persons  asking  for  chlorodyne  alone 
would  be  supplied  with  that  manufactured  by  the  plain- 
tiff; but  then  there  was  also  other  chlorodyne  in  the 
market,  and  a careful  shopman  would  ask  the  customer 
which  ho  wanted — whether  Browne's  or  Freeman’s. 
Although  it  was  so  far  favourable  to  the  defendant  that  the 
word  44  Original”  did  not  appear  upon  the  outside  of  the 
wrapper,  still  he  had  by  no  means  justified  the  use  of  the 
term.  Chlorodyne  simpliciter  would  mean  that  made  by 
the  plaintiff,  and  for  this  reason,  that  it  was  known  in  the 
market  under  that  title  before  the  defendant  had  ever 
thought  of  using  the  word.  A fortiori , therefore,  when 
the  terra  “Original”  was  applied  to  the  article,  people 
would  think  that  it  must  mean  that  which  was  manufac- 
tured by  the  plaintiff.  The  successive  alterations  in  the 
advertisements  led  to  a very  strong  suspicion  that  there 
had  been  a gradual  course  of  proceeding  for  the  purpose 
of  getting  the  name 44  Original"  attached  to  the  defendant’s 
medicine,  and  thus  misleading  people  into  the  belief  that 
they  were  buying  that  of  the  plaintiff.  But  it  was  not 


shown  that  any  one  had  been  deceived  by  the  label  of  the 
defendant,  or  that  any  one  had  asked  for  44  Original 
Chlorodyne,"  and  been  misled  into  the  belief  that  he  was 
purchasing  that  of  the  plaintiff.  If  the  defendant  adver- 
tised himself  as  the  original  inventor,  people  who  asked 
for  44  Browne’s  Chlorodyne"  were  not  necessarily  deceived, 
as  the  defendant  simply  said  that  his  medicine  was  better 
than  Browne's.  That  was  a question,  however,  with  which 
he  could  not  deal ; although  if  it  had  been  shown  that  any 
one  had  been  deceived,  there  was  enough  on  the  bill  to 
sustain  the  injunction  : he  was  not  justified  in  summarily 
interfering  as  the  case  now  stood.  The  motion  would  stand 
over  until  the  hearing ; and  if  the  bill  were  dismissed  in 
the  meantime,  the  costs  would  be  costs  in  the  cause. 


Royal  institution. — Tuesday,  January  s 6,  three 
o'clock,  Professor  Tyndall,  F.R.8.,  44  On  Experimental 
Optics."  Thursday,  January  18,  three  o'clock,  Professor 
Tyndall,  F.R.S.,  44  On  Experimental  Optics."  Friday, 
January  19,  eight  o’clock,  W.  R.  Grove,  Esq.,  Q.C.,  44  On 
Boiling  Water."  Saturday,  January  30,  three  o’clock, 
John  Lubbock,  Esq.,  F.R.S., 44  On  the  Antiquity  of  Man." 

Royal  Institution  of  Great  Britain. — Probable 
arrangements  for  the  Friday  evening  meetings  before 
Easter,  1864; — 

January  22.  W.  R.  Grove,  Esq.,  Q.C.,  F.R.8.,  44  On 
Boiling  Water." 

January  29.  Professor  Frankland,  F.R.S  , 44  On  the 
Glacial  Epoch." 

February  5.  J.  A.  Froude,  Esq.,  M. A., 44  On  tho  Science 
of  History." 

February  12.  Professor  Wan klyn,  “On  the  Synthesis  of 
Organic  Bodies." 

February  19.  W.  S.  Savory, Esq., F.R.S.,  “On  Dream- 
ing and  Somnambulism,  in  their  relation  to  the  Functions 
of  certain  Xerve- centres." 

February  26.  J.  Prestwich,  Esq.,  F.R.S.,  44  On  the 
Quaternary  Flint  Implements  of  Abbeville,  Amiens, 
Hoxnc,  &c.»  their  Geological  Position  and  History." 

March  4.  Professor  Stokes,  Sec.  R.  S.,  44  On  the  Dis- 
crimination of  Organic  Bodies  by  their  Optical  Pro- 
perties." 

March  11.  The  Rev.  W,  II.  Brookfield,  M.A.,  44  On  the 
Use  of  Books." 

March  18.  Professor  Tyndall,  F.R.S. 

Chemical  fiociety.  — The  next  meeting  of  this 
Society  will  be  held  on  Thursday  next,  at  eight  o’clock, 
when  the  following  papers  will  be  read  : 44  Absorption  of 
Mixed  Gas  in  Water."  By  W.  M.  Watts,  Esq,  “On 
Urochromc."  By  Dr.  Thudichum. 


ANSWERS  TO  CORRESPONDENTS. 


V In  publishing  letters  from  our  Correspondent*  we  do  not  thereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  sides  of  a 

JueMtion  will  frequently  oblige  us  to  publish  opinions  with  which  we 
0 not  agree. 


•,*  All  Editorial  are  to  be  addressed  to  the  Enrroa, 

and  Advert  dementi  and  Business  Communications  to  the  I’vbushkr,  at 
the  Office,  1,  Wino  Offico  Court,  Fleet  btreet,  London,  K.C. 


M.  B.—  Apply  to  the  Secretory  of  the  Society. 

W.  B.—  Tne  process  is  not  yet  published 

Photo.—' There  is  but  one  mode,  that  given  in  chemical  books,  which 
is  carried  out  on  s largo  scale,  with  no  itecuUar  arrangements. 

Received  — M.  de  La  I'cyrouse,  neat  week  ; A.  On'  *rd-  , _ 

II.  //.—The  simplest  way  or  analysing  blue  pill  is  to  boil  with  hydro- 
chloric add,  and  proetpitoto  tho  mercury  with  protochloride  rf  tin. 

Reader. — The  separation  bus  boon  attempted  by  placing  tho  substance 
in  contact  with  finely-divided  diver.  and  beating  the  mixture.  It 
must  bo  done,  with  precaution,  in  a closed  tube. 

Chlorine. — There  is  n»»  work  which  treat#  of  the  manufacture  on  a 
largo  scale.  Tho  process  given  in  the  Pharmacopoeia  may  bo  conducted, 
with  care,  on  a considerable  scale. 

Books  /hom'd/.— Chemistry,  Cham  ben  Educational  Course;  Gallo- 
way’s Second  8tep  In  Chemistry* 
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On  the  Solubility  of  Some  Thallium  Salts. 


THE  BRITISH  PHARMACOPEIA. 

Tire  Pharmacopfria  is  now  completed  and  printed,  and 
the  issue  is  only  delayed  until  enough  copies  hare  been 
bound  to  supply  at  onee  the  immediate  demand.  We 
have  for  some  weeks  been  in  possession  of  the  principal 
novelties  in  the  work,  but  have  refrained  from  printing 
them  until  the  work  was  really  published.  But  as  parts 
have  now  found  their  way  into  the  professional  prints, 
and  as  we  are  told  that  at  some  establishments  the  new 
preparations  are  all  made,  and  bottles  labelled  ready  to 
place  on  the  shelves  the  moment  it  is  telegraphed  that 
the  Pharmacopoeia  is  out,  we  need  no  longer  observe  any 
delicacy. 

The  great  delay  in  the  publication  of  the  work  is 
ascribed  in  the  Preface  to  the  following  causes: — 

“ Numerous  researches  in  chemistry,  pharmacy,  and 
natural  history,  and  into  the  value  of  old  and  new 
remedies,  carried  on  with  the  complex  machinery  of  a 
Committee  in  each  of  the  three  divisions  of  the  kingdom, 
necessarily  occupied  much  time.  To  those,  the  principal 
causes  of  delay,  were  added  difficulties  arising  from  the 
present  state  of  the  law  of  copyright,  which  obliged  the 
Council  to  apply  to  the  Legisla’turo  for  an  Act  of  Parlia- 
ment to  enable  them  to  give  authority  to  the  British 
Pharmacopoeia,  and  to  secure  a title  in  the  copyright. 
Further  delay  was  subsequently  occasioned  by  tho 
necessity  of  altering,  in  deference  to  the  general  wish  of 
the  medical  profession,  the  pharmaceutic  weights  which 
the  Committee  had  previously  adopted  in  the  composi- 
tion of  the  work.” 

1 his  statement,  while  fully  accounting  for  the  delay, 
hardly  explains  the  cost  of  the  book,  which  is  set  down 
by  a contemporary  at  6ooo /.,  but  which,  we  are 
informed,  will  more  probably  amount  to  8ooo /.  That 
matter,  however,  only  concerns  the  profession  whose 
money  the  Council  spends. 

The  hook  will  be  issued  in  two  forms — one  at  i os.  6d., 
the  other  at  6s.  At  present,  we  sec  no  other  edition 
announced,  but,  no  doubt,  several  will  be  published,  with 
useful  annotations,  within  a Bhort  time  of  the  first  issue. 
The  Medical  Council,  as  we  have  seen,  succeeded  in 
obtaining  an  Act  of  Parliament  to  secure  them  a copy- 
right in  the  bare  work  ; bat  there  will,  of  course,  be  no 
difficulty  in  constructing  a book  to  which  that  Act  can- 
not possibly  apply-.  ’1  here  are,  indeed,  grave  doubts 
whether  such  a thing  as  a copyright  can  exist  in  any 
work,  such  os  a pharmacopoeia  or  an  Act  of  Parlia- 
ment, which  is  binding  on  any  section  of  (lie  community. 
There  is  no  necessity,  however,  for  any  enterprising 
author  to  try  tho  question.  Notes  and  omissions  make 
an  entirely  new  book. 

Whilo  at  this  point,  we  may  as  well  explain  the  plan 
we  intend  to  follow  in  the  remarks  we  shall  proceed  to 
make  on  the  work.  In  the  present  number  wo  have 
given  a list  of  most  of  the  new  pi  eparations,  and  of  the 
alterations  of  names  from  tho  last  London  l’hnrma- 
ropenia.  In  our  next  notices  wo  shall  give  a detailed 
account  of  the  novelties  introduced.  We  shall  then  pro- 
ceed to  notico  the  new  methods  and  processes  which 
have  been  given  for  preparations  under  the  old  names,  and 
also  the  differences  of  strength  which  have  been  made  in 
some  preparations.  The  following  extract  from  the 
Preface  to  the  Pharmacopoeia,  will  show  that  some  of 
these  arc  important : — 

“ Thirdly,  an  attempt  has  been  made  to  assimilate  the 
strength  of  preparations  of  the  same  pharmaceutic  form, 
m order  that  they  may  be  prescribed  in  similar  doses. 
The  Council  regret  that  difficulties  of  detail  have  hindered 
Von.  IX.  No.  316.— January  13,  1864. 


their  Committee  from  carrying  out  this  principle  sys- 
tematically, because  uniformity  of  medicinal  strength  in 
preparations  of  similar  form  would  be  a great  safeguard 
against  dangerous  mistakes,  as  well  as  a great  facility 
alike  to  the  prcscribcr  and  dispenser.  Nevertheless,  tho 
contemplated  improvement  has  been  effected  extensively, 
especially  in  the  preparations  where  it  was  most  required. 
Thus,  among  the  tinctures,  those  made  with  dangerous 
ingredients  are,  with  few  exceptions,  brought  to  one 
standard  of  strength,  so  that  an  ordinary  dose  is  from 
fifteen  to  twenty-five  minims ; while  all  tinctures  made 
with  substances  of  no  great  activity  are  left,  as  formerly, 
uniform  in  strength,  so  that  an  ordinary  dose  is  from 
one  to  two  fluid  drachms." 

Uniformity  of  doso  will  undoubtedly  be  a safeguard 
for  prescribes  with  short  memories,  but  we  do  not  see 
how  it  will  facilitate  dispensing.  Nevertheless,  we  regard 
the  change  as  a decided  improvement. 

From  what  we  have  said  above,  it  will  bo  seen  that 
our  notices  will  contain  an  epitome  of  all  that  is  new  in 
the  book ; and,  considering  the  importance  of  tho  matter 
to  a large  section  of  our  readers,  wo  shall  proceed  with 
these  notices  as  early  as  possible. 


SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


On  the  Solubility  of  Some  Thallium  Salts, 
by  William  Crookes,  F.R.S. 

The  following  table  is  the  result  of  many  careful  experi- 
ments. The  figures  may  be  relied  upon  os  accurate : — 


One  part  of  Thallium 

Water  at  6oe  F. 

Boiling  water. 

Protochloridc  dissolves  in 

283*4  P&rts* 

52*5  parts. 

Setqpichloiide 

tt 

380-1  „ 

5*  *9  ,t 

Iodide  

»» 

4453*°  i, 

84**4  » 

Platinochloride  ... 

1* 

>55®S'°  » 

1948*0  „ 

Sulphate 

it 

11*1  ,, 

5*4  tt 

Nitrate  

9*4  „ 

Carbonate 

>1 

*4*8  „ 

3*6  >t 

Oxalate 

ft 

69-3  ,, 

1 1 *0  „ 

Binoxalutu 

18 -7  „ 

Phosphate  ... 

ti 

201*2  „ 

149  ° tt 

Tercnromate 

it 

1814-0  „ 

43*7  t, 

The  nitrate  and  binoxalato  dissolve  in  considerably 
less  than  their  own  bulk  of  boiling  water,  forming  a 
syrupy  solution. 

The  insolubility  of  the  platinocliloridc  is  remarkable. 
It  may  bo  of  interest  to  compare  it  with  tho  corro- 
s]mnding  potassium,  ammonium,  rubidium,  and  emsium 
salts : — 


One  part  of 
Platinochlorido  of 
Potassium  dissolves  in 
Ammonium  ,, 

Rubidium  ...  „ 

Caesium  ...  „ 

Thallium  ...  ,, 


Water  at 
60*  F. 

108’  parts. 

150*  >. 

740*  » 

1308-  „ 

>55*5'  .. 


Dotting 

water. 


19-  parts. 

So-  „ 
*57' 

*6r  „ 

>94*‘  „ 


Researches  on  Quinoline,  by  if.  Hugo  SciUFK. 
Quinoline  combines  with  metallic  salts,  and  furnishes 
compounds  similar  to  anilometallic  combinations. 

If  wc  admit  the  presence  of  a triatomic  radical 
in  quinolino  ©„H;N,  the  general  formula  of 
monomctallo-quinic  compounds  will  be — 

N { e«^I!C!  j X =.  e,H,N,MX, 
in  which  X represents  an  acid  radical.  For  the  most 
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part,  these  compounds  are  crystallised,  and  slightly 
soluble  in  cold  water.  Prolonged  boiling  is  necessary  to 
decompose  them.  Exposed  to  air  and  sun,  they  become 
•lightly  yellow.  Combinations  with  tri  and  tetratoraic 
metals  are  obtained  with  difficulty,  and  decompose  easily. 

Hydrochlorate  of  zinco-quinoline — 

N { e“z”nH’  j Cl  =.C„H,N,ZnCl, 

is  prepared  by  direct  addition,  and  crystallises  from  the 
hot  solution  in  small  and  apparently  monoclinic  prisms. 
We  hare,  besides,  obtained  the  hydrobromate  and  hydrio- 
datc.  Cadmium  forms  perfectly  analogous  combinations. 

With  nitrate  of  mercury,  quinoline  gives  a white  pre- 
cipitate, nitrate  of  mercuro-quinoline, — 


X j G9H7  > 
w t Hg  > 


little  soluble  in  pure  water,  but  much  more  so  in  boiling 
water,  with  a little  nitric  acid.  This  solution  deposits 
the  crystalline  salt  without  decomposing  it.  Prolonged 
boiling  transforms  the  salt  into  polymercuro-quinolic 
compounds.  Potash  colours  it  yellow ; and  it  becomes 
brown  when  heated.  The  salt  is  transformed  into  a 
viscous  mass,  while  part  of  the  quinoline  volatilises  with 
the  aqueous  vapour.  The  nitrate  of  mcrcuro-quinolinc 
assists  in  the  double  decomposition  with  (he  alkaline 
salts;  but  the  reaction  is  moro  precise  if  the  acetate  is 
used.  A solution  of  acetate,  heated  with  the  alkaline 
salts,  gives,  on  cooling,  the  crystalline  salts  of  different 
acids.  By  this  method  I have  obtained  hydro-chlorate, 
-bromate,  and -iodate,  sulphate,  and  chromate  of  mercuro- 
quinoline.  All  these  sabs  are  easily  decomposed  by 
raising  tho  temperature.  The  yellow  chromate  is  trans- 
formed at  ioo°  into  a viscous  mass. 


Hydrocyanatc  of  mercuro  quinoline, — 

-N  {ejtg’}Cy-e,H,Nl«HgN, 


obtained  by  direct  addition,  pryst.illiac««,  from  its  aqueous 
solution,  in  long  brilliant  prisms.  This  compound  is 
attended  by  none  of  the  phenomena  of  dissociation 
belonging  to  hydrocyanatc  of  mercurnniliue. 

Bichloride  of  tin,  as  also  tho  trichlorides  of  bismuth, 
antimony,  ami  arsenic,  combine  directly  with  quinoline; 
but  these  combinations  do  not  possess  the  remarkable 
stability  of  corresponding  combinations  of  aniline. 

Towards  acids,  metallo  quinolic  compounds  behave 
like  metal l&niiidcs.  With  the  exception  of  mercuro- 

quinoline,  the  salts  furnish,  by  decomposition,  double 
compounds,  well  crystallised  and  soluble,  without  de- 
composition, in  acidulated  water.  The  com;>oNition  of 
these  double  salts  is  not  analogous  to  that  of  double  salts 
of  aniline.  While  the  latter  always  contain  a number 
of  equivalents  of  aniline  equal  to  tho  atomicity  of  the 
metal,  the  number  of  equivalents  of  the  base  in  doable 
salts  of  quinoline  is  often  less  than  that  of  the  atomicity 
of  the  metal.  We  will  quote  only  the  following 
formulas  of  double  chlorides : — 


Zinco- quinolic  chloride  . 
Stibio-quinolic  chloride  . 
Stanno-quinolic  chloride  . 
Bismo-quinolic  chloride  . 


. ZnCl.AJI.NCl. 

. 8bCI^uH*NCl. 

. SnOI,a4^vHHNCl. 
. BiCl,3G9HaNCl. 


Quinoline  becomes  red  when  combined  with  cyanogen. 
We  reserve  for  some  future  occasion  the  results  of  our 
researches  on  other  quinolic  combinations,  and  on  the 
decomposition  of  metallo  quinolic  compounds. — Comptes- 
Hindus,  Ivii.,  837,  63. 


Solubility  of  Nitrate  of  Soda  in  Water, 
by  M.  Maumene. 

water  dissolve  at— 

70 *94  parts  of  the  fused  nitrate. 


100  {Karts  ol 
o®  C. 


10° 

. 78'57 

10®  • 

• 87*97 

30® 

. 98*26 

40® 

. 109*01 

50° 

. 120*00 

6o° 

. 131-11 

70® 

• M»‘3' 

8o° 

. 1537* 

90° 

. *«5SS 

IOC® 

. 178*18 

1 10® 

. 194*26 

1 ,9‘4° 

The  above  are  the  mean  results  of  five  experiments  at 
each  different  temperature. 


TECHNICAL  CHEMISTRY. 


The  Absorbent  Power  of  Starch  for  the  Coal-Tar 
Colours,  by  J.  W.  Young. 

By  adding  whenten  starch  to  a dilute,  cold,  aqueous 
solution  of  mauve,  magenta,  azuline,  &c.,  the  colouring- 
matter  is  absorbed,  and  the  supernatent  liquor  rendered 
nearly  colourless,  when  left  in  contact  for  a few  hours, 
with  occasional  agitation  to  ensure  an  equal  absorption 
of  the  colouring-matter  by  the  starch. 

In  the  case  of  azuline,  a moderafely-strong  solution 
was  prepared,  and  treated  with  starch  as  above  ; every 
trace  of  blue  was  absorbed,  and  tho  supernatent  liquor 
had  a reddish  tinge,  due  to  the  red  colouring-matter 
which  generally  accompanies  solutions  of  azuline.  When 
a more  dilute  solution  of  azuline  was  used,  every  trace  of 
colour  was  absorbed,  and  the  liqu  >r  on  filtration  was 
clear  and  perfectly  colourless. 

The  most  of  the  colouring-matter  may  be  removed 
from  the  starch  again  by  solution  in  alcohol. 

By  this  process  almost  every  variety  of  colour  may  be 
procured — yellow,  pink,  various  shades  of  red,  blue, 
mauve,  &c. 


PHARMACY,  TOXICOLOGY, 


The  British  Pharmacopoeia. 

The  following  list,  we  believe,  will  be  found  to  include 
most  of  the  alterations  of  names  in  what  we  must  now 
call  the  lute  London  Pharmaeopcoia,  and  also  the  addi- 
tional preparations  now  for  the  first  time  introduced  into 
tho  National  Pharmacopeia.  Several  preparations,  the 
old  names  of  which  arc  retained,  have  been  altered  iu 
strength ; and  to  each  of  these  we  shall  call  attentioa 
as  we  go  through  the  book  ; — 


Old  Names. 
Acidum  acetic  uni. 

Antim.-pot.  tartras. 
Mislur.  camphoric. 


Additions  and  New  Names. 

Acidum  accticum  glaciale. 

Acid,  sulphurosum. 

Antimonium  tartrat. 

Aqua  camphor®. 

Confectio  sulphur  is. 

„ terebinth. 

Extract,  colocynth.  co. 

„ calumbr. 

„ ergot®  liquid. 

„ opii  liquid 
„ pareirte  liquid. 

Fel  bovinum. 


Di 
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Old  frames. 

Hydrarg.  aramon.  chlor. 
tf  nitrico  ox  yd. 


Liq.  potass,  arscnit. 

Liq.  sodae  chlorinate?. 

Mistura  acacia*. 
Myristicir  oleum. 

Pil.  g&lbani  co. 

Pil.  ferri  co. 

Pil.  saponis  co. 

Potaasa*  bitait. 

Pulv.  cinnaxa.  co. 

PuIt.  cretse  co. 

„ „ c.  opio. 

„ ipecac,  co. 

„ kino  co. 

Spt.  ether  nitrici. 


Syr.  rosaj. 

Tinct.  camphor,  co. 
„ catechu  co. 

„ colchici. 

,,  conii. 

ii  * acsquichlor. 
i,  iodinii  CO. 


Additions  and  frew  frames. 

Ferri  arsenias. 

i,  oxidum  magneticum. 
,i  sulphas  grunulat. 

Ferrum  redactum. 

Jlydrargyr.  ammoniat. 

Hydrargyr.  ox  yd.  rubr. 

Infusum  aurantii. 

,t  catechu, 
i,  euaso. 
ii  dulcamara'. 

„ ergo  to?. 

„ matico. 
ii  Koegc. 

,»  senmr. 

,i  uva*  ursi. 

Liniment,  aconiti. 

„ belladonna’. 

,i  cantharidis. 

„ chloroform. 

,i  crotonis. 

,i  iodii. 

„ terebinth,  acet. 

Liquor  arsenicalis. 

„ atropiic. 

,i  calcis  saccharat. 

Liq.  hydrarg.  nitrat.  acid. 

„ potassa*  permangun. 
i,  soda?  arseniatia. 

,i  soda?  chloratir, 

,,  strychnia?. 

Mistura  creoaoti. 
i,  scammonii. 

Mucilago  acacia?. 

»,  nmyli. 

ii  tragacanthi. 

Myriaticac  adepa. 

Pil.  aloes  Barbadoes. 
i,  socotrin. 
ii  ct  asaafu?tid. 

Pil.  assafa?tida?  co. 

„ calomel  co. 

„ colocynthet  hvoacytim. 
t»  ferri  carbon, 
n i,  iodidi. 
ii  opii  co. 

Potassa?  permangan. 

••  t nrtras  acid. 

Tulvis  aromatic  us. 

,i  catechu  co. 

,,  creta?  aromat. 
i,  „ aromat.  c.  opio. 
„ ipecac,  c.  opio. 

„ kino  c.  opio. 
ii  rhei  co. 

Spirit,  cajeputi. 
ii  chloroformi. 

,i  ether  nitrosi. 

„ juniperi. 

Succua  conii. 

„ scoparisc. 

Suppositor.  acidi  tannici. 

„ morphia?. 

Syrup,  hemidesmi. 
n rosa?  gallica?. 

Tinct.  bucco. 

ii  camphors  c.  opio. 
ii  catechu. 

„ chirettie. 

H colchici  seniin. 
i»  conii  fruct. 

„ croci. 

,i  ferri  perchlor. 
ii  iodinii. 


Old  frames. 


Tinct.  senna?  co. 
ii  valertana?  co. 


Ungt*  gall  re  co. 

„ hydr.  amnion,  chlor. 

ii  ,|  nitric,  oxyd. 

Cerat.  plumbi  co. 
ii  reaina?. 


Ungt.  xinci. 

Yin.  antim.  pot.  tart. 


Additions  and  New  frames. 

Tinct.  sabinec. 
u senega?. 

,»  senna’. 

„ valerian,  ammon. 

Trochisci  acidi  tannici. 

„ bismuthL 

„ catechu, 

i,  morphia?, 

n morph,  et  ipecac. 

» opii. 

Ungt.  Monroe. 

,,  ntropia?. 

,,  calomel. 

„ cocculi. 

„ gallic  c.  opio. 

„ hydrarg.  ammoniati. 
,i  i,  iodid.rubri. 
„ t,  oxyd.rubri. 
„ plumbi  carbonat. 
ii  ,|  subacet. 

„ re&inte. 

,i  simplex. 

H terebinthina*. 

„ veratria?. 
ii  xinci  oxidi. 

Yin.  antimoniale. 

Zinci  valerianaa. 


Some  of  these  changes  of  name  will  seem  to  our 
readers  altogether  uncalled  for.  Why,  for  cxamplci 
should  Pil.  galbani  co.  for  the  future  be  called  Pil.  assa- 
feetido?  co.  ? ( treat  confusion  also  will  arise  from  having 
an  Ext.  coloc.  co.  as  well  as  Pil . coloc.  co.,  inasmuch  as 
prescribes  have  scarcely  got  into  the  habit  of  prescribing 
the  pill  when  they  meant  the  old  extract.  Other 
changes  are  open  to  graver  objections ; hut  those  wo 
shall  leave  until  we  have  the  entire  work  beforo  us. 


The  Weights  and  Measures  of  the  British  Pharma- 
copeia. 

As  was  long  ago  announced,  the  Medical  Council  have 
adopted  the  avoirdupois  pound  and  ounce  in  the  new 
Pharmacopoeia.  The  reasons  for  it  are  given  in  the 
following  extract  from  the  preface  to  tho  work.  It  will 
be  seen  that  the  fluid  measure  remains  the  same : — 

**  Under  any  circumstances  it  would  have  been  necessary 
on  this  occasion  to  reviso  the  pharmaceutic  weights  and 
measures  of  the  kingdom.  But  change  became  impera- 
tive for  one  division  or  another  of  the  country,  as  th* 

Dublin  College  of  Physicians,  in  their  last  Pharmacopoeia, 
had  led  the  w ay  by  adopting  for  the  first  time  in  pharmacy 
the  imperial  weights  for  the  ounce  and  higher  denomina- 
tions ; a departure  from  long  established  usage  which 
appeared  to  the  Council  judicious  and  worthy  of  imitation. 

44  The  three  Colleges  had  long  agreed  in  adopting  the 
imperial  measures  for  every  denomiuation  above  the  fluid 
ounce.  For  the  latter  denomination  a convenient  sub- 
division had  been  also  based  on  the  old  pharmaceutic 
principle,  that  each  fluid  ounce  should  consist  of  eight 
parts,  called  fluid  drachms,  and  each  of  these  of  sixty 
parts,  called  minims.  It  was  impossible  to  improve  that 
now  familiar  division. 

"The  Council,  in  resolving  to  adopt  for  pharmacy  the 
imperial  ounce  and  pound,  could  not  assimilate  the  sub- 
division of  the  ounce  to  that  of  the  fluid  ounce,  without 
substituting  a new  medical  grain  for  the  troy  grain,  hitherto 
the  medical  as  well  as  the  standard  grain  of  the  kingdom. 

This  alteration  they  did  not  consider  advisable ; it  has, 
therefore,  appeared  to  them  a necessary  consequence,  that 
the  drachm  and  the  scruple,  the  old  denominations  of 
weight  between  the  ounce  and  grain  of  pharmacy,  must  be 
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abandoned,  since  they  can  no  longer  exist  ns  both  simple 
multiples  of  the  latter,  and  integral  parts  of  the  former. 
Accordingly,  nil  who  prescribe  and  dispense  medicines  are 
recommended  to  discontinue  henceforth  the  use  of  the 
drachm  and  scruple  weights. 

“The  weights  and  measures  of  the  British  Pharmacopoeia 
with  their  symbols  will  now  stand  as  follows : — 

“ Wbiohts. 

i pound  ...  Ib.  ...  = 16  ounces  = 7000  grains. 

1 ounce  ...  oz.  ...  = ...  «=  437 ’5  grains. 

1 grain  ...  gr.  ...  = ...  = 1 gnan. 

11  Measures. 

1 gallon  ...  C.  ...  *=  8 pints  ...  O.  viij. 

x pint  ...  0.  ...  = 20  fluid  ounces  fl.  o z.  xx. 

1 fluid  ounce  fl.  oz.  ...  =»  8 fluid  drachms  fl.  dra.  viij. 

x fluid  drachm  fl.  dim.  = 60  minims  ...  min.  lx. 

1 minim  ...  min.  ...  = 1 minim  ...  min.  j.” 

These  changes  in  tho  weights  need  not  occasion  dis- 
pensers much  trouble.  Doubtless,  cases  will  often  happen 
m which  it  may  be  open  to  question  whether  the  troy 
or  avoirdupois  ounce  is  meant ; but  it  can  rarely  happen 
that  the  substitution  of  either  for  the  other  will  be  of 
material  consequence.  Although  the  drachm  and  scruple 
aro  here  omitted  from  the  table,  there  is  no  doubt  that 
these  weights  will  be  continually  used,  and  it  is  only 
necossary  to  remember  that  they  retain  their  value  in 
grains,  but  aro  no  longer  oliqnot  parts  of  the  ounce. 


PHYSICAL  SCIENCE. 


The  Ultra-violet  Hays  of  the  Solar  Spectrum , 
by  M.  M a sc  ART. 

The  method  of  obtaining  these  rays  is  precisely  that 
used  for  observing  the  luminous  spectrum.  I used  a 
goniometer,  with  collimator  and  two  lenses  of  quartz 
cut  perpendicularly  to  the  optical  axis,  so  that  the  rays 
traverse  them  in  directions  very  little  inclined  on  this 
axis.  The  refracting  prism  is  also  of  quartz,  cut  parallel 
with  the  axis,  and  I generally  observed  the  principal 
spectrum,  which  is  the  most  deviating.  A system  of 
lenses  like  this  is  entirely  deprived  of  achromatism,  but 
this  effect  does  not  prevent  the  production  of  a pure 
spectrum,  and  has  no  other  effect  than  to  cause  a con- 
siderable change  of  position  when  passing  from  the  less 
refrangible  to  the  more  refrangible  rays.  The  mounting 
of  the  eye-piece  is  furnished  with  a net-work  of  cross 
threads,  and  the  eyc-pieee  itself,  at  its  interior  extremity, 
has  a photographic  plate,  with  its  sensitive  face  exactly 
behind  the  net-work,  so  as  to  take  tho  impress  of  the 
phenomenon  produced  on  its  piano. 

By  this  means  the  chemical  region  to  be  explored  can, 
even  though  invisible,  bo  rapidly  brought  to  view.  It 
is  only  necessary  to  produce  on  the  plane  of  the  net-work 
a defined  image  of  the  extreme  limit  of  tho  luminous 
spectrum,  of  the  ray  II,  for  instance ; tho  ejc-picce  is 
tnen  pushed  in  a little  further  to  bring  the  point  towards 
the  more  refrangible  parts,  and  an  experiment  is  made 
by  substituting  for  the  eye-piece  of  the  lenses  the  photo- 
graphic eye-piece.  Examination  of  the  result  indicates 
in  what  direction  the  net-work  requires  to  be  displaced. 
The  want  of  achromatism  of  the  lenses  admits  of  elear 
results  only  within  confined  limits,  and,  as  the  ont  rgy 
of  the  action  is  very  unequal  in  different  parts,  the  time 
of  exposure  ought  also  to  vary ; it  is  then  necessary  to 
multiply  the  experiments,  and  no  less  than  eight  trials 
aro  required  to  produce  the  entire  chemical  Bpectrum. 

It  is  obvious  that  a high  degree  of  perfection  of 
detail  may  be  attained,  as  the  rays  concentrated  on  a 


very  small  surface  always  possess  sufficiently  energetic 
action,  however  small  tho  chink  may  be.  I used  collodion 
sensitive  enough  to  give  an  ordinary  photograph  in  five 
or  six  seconds,  and  tho  time  of  exposure  in  my  experi- 
ments has  never  exceeded  a minute  and  a-half.  The 
proofs  obtained  may  be  put  into  a solar  microscope,  and 
enlarged  positives  taken, but  the  results  are  mediocre;  it 
is  better  to  examine  them  by  the  microscope,  to  measure 
the  distances  of  the  rays  with  a micrometric  screw 
mounted  on  the  object-glass,  and  to  draw  them  very 
carefully.  I obtained  my  chart  in  this  way ; the  distances 
are  not  exactly  proportioned  to  the  deviations,  on  account 
of  the  small  variations  in  thickness.  I have  more 
especially  endenvoured  to  reproduce  the  general  aspect, 
the  form  of  each  group,  with  the  relative  intensities  of 
the  rays. 

Some  physicists,  notably  MM.  Ed.  Becquerel,  Stokes, 
and  Esscibach,  are  already  occupied  with  this  question, 
and  Imvo  indicated  by  letters  the  principal  groups  of 
rays.  Their  denominations  do  not  always  accord ; the 
charts  aro  sometimes  so  imperfect  as  to  make  it  difficult 
to  recognise  them,  and,  besides,  names  have  been  given 
both  to  the  dark  and  to  the  brilliant  places.  I have 
taken  as  a guido  the  plate  published  by  M.  Miillcr  in 
his  M Traitt*  de  Physique,”  applying  each  letter  to  the 
most  remarkable  dark  ray  in  the  group  it  served  to 
indicate. 

To  give  an  idea  of  the  precision  attainable,  it  will 
suffice  to  remark  that  tho  luminous  spectrum  drawn  by 
Fraunhofer  comprehends  320  rays,  from  A to  II,  and 
that  in  an  angular  space  about  equal  to  that  from 
H to  S,  I found  more  than  280 : the  results  are  then 
comparable  to  those  obtained  with  tho  sun.  The  dis- 
persion may  be  increased  by  multiplying  the  refracting 
prisms,  ns  M.  Kirchoff  lias  done,  for  observing  in  the 
same  way  tho  brilliant  chemical  rays  of  coloured  flames, 
and  comparing  [them  with  the  obscure  rays  of  the  solar 
spectrum.  When  circumstances  allow  me  I propose  to 
return  to  this  subject. 

To  conclude,  the  measure  of  the  differences  in  the 
length  of  the  wave  may  be  made  with  adequate  exact- 
ness. The  net-work  which  is  before  the  sensitive  plate 
is  projected  and  engraven  on  the  proofs;  we  thus  identify 
the  ray  corresponding  to  tho  deviation  observed.  By 
arranging  a great  many  similar  measurements  along  the 
whole  length  of  the  chemical  spectrum,  we  may  easily, 
by  the  help  of  a chart,  fix  the  deviation  of  a ray,  situated 
between  two  positions  of  the  net-work.  The  lengths  of 
the  wave  are  measured  with  the  same  facility.  1 have 
obtained  very  satisfactory  results  with  a net  graduated 
to  440  c.  of  a millimetre ; but  I dare  not  now  venture  to 
publish  tho  numbers,  os  in  measuring  the  lengths  of  the 
luminous  rays  I have  arrived  at  results  differing  too 
much  from  those  of  Fraunhofer  to  be  accepted  without 
numerous  verifications. — Comptes-Rendus,  Ivii.,  789,  63. 


Soup  for  Very  Dirty  Klein*. — Under  this  title 
E.  Janota  gives  the  following  receipt : — Two  pounds  of 
finely  rubbed  carbonate  of  magnesia  are  to  be  mixed  in  a 
porcelain  dish  with  eight  pounds  of  water-glass  and  eight 
pounds  of  rain  water.  To  these  four  pounds  of  oleic  acid 
arc  added,  and  the  whole  is  gently  warmed  and  stirred  as 
long  as  carbonic  acid  is  evolved.  Lastly,  a pound  of 
crystallised  carbonate  of  soda  dissolved  in  some  warm 
water  is  added,  and  the  mass  is  dried  and  made  into 
shapes.  The  wnter-glass  need  not  be  diluted,  as,  on  mixing  it 
with  carbonate  of  magnesia,  carbonate  of  potash  is  fqnned, 
which  perfectly  saturates  the  oleic  acid. — Chcmischc* 
Ccntralblatt , No.  54,  1863, 
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CHEMICAL  GEOLOGY. 

A Course  of  Twelve  Lectures,  by  Dr.  Percy,  F.R.S.  De- 
livered at  the  Royal  School  of  Mines,  Museum  of  Practical 

Geology,  Jermyn  Street. 

Lecture  III. — Thursday , December  17,  1863. 

Ladies  and  Gentlemen, — At  our  lost  meeting  I directed 
your  attention  especially  to  the  subject  of  alumina,  a base 
consisting  of  a metal  termed  “aluminium"  and  of  oxygen. 
It  exists  extensively  diffused  through  nature,  and  is  the 
essential  constituent  of  all  clays,  or,  at  all  events,  I should 
say,  an  essential  constituent  of  oil  clays.  It  exists  in 
nature  beautifully  crystallised,  and  is  then  known  as 
corundum.  When  coloured  blue,  it  is  termed  sapphire— 
when  red,  ruby.  Sometimes  this  corundum  occurs  opaque 
from  the  presence  of  impurities,  and  then  we  have  it  in  the 
form  of  common  emery.  In  the  laboratory  of  the  chemist 
dried  al  umina  is  known  simply  as  a white  amorphous  powder, 
excessively  insoluble  and  infusible.  Having  described 
the  physical  and  chemical  properties  of  alumina,  we  pro- 
ceeded then  to  examine  certain  methods  by  which  it  can 
be  obtained  in  a crystalline  form,  and  I directed  your 
attention  especially  to  the  plan  of  Bbelmen,  and  showed 
you  a specimen  of  alumina  crystallised  by  his  method.  It  j 
consists  in  heating  alumina  for  a long  time  at  a high  tem-  | 
peTaturc  in  a platinum  vessel  with  borax.  The  borax  j 
first  of  all  dissolves  the  alumina,  and  then  the  elements  of 
the  borax  separate  therefrom  and  volatilise,  and  leave  the  ! 
alumina  in  a crystallised  state.  Wo  next  examined 
another  method  by  which  alumina  can  be  crystallised,  by 
which  it  can  be  obtained  blue,  red,  or  green — namely, 
by  bringing  the  colourless  gas,  fluoride  of  silicon,  in 
contact  with  the  vapour  of  Soracic  acid  at  a tolerably 
high  temperature.  Mutual  decomposition  takes  place, 
fluoride  of  boron  escapes,  and  the  alumina  is  left  distinctly 
cr  ye  til  Used.  The  colours,  both  red  and  blue,  arc  commu- 
nicated by  a small  quantity  of  chloride  of  chromium  ; 
and  it  is  remarkable  that  the  same  colouring  matter, 
that  is,  chloride  of  chromium,  should,  under  apparently 
identical  conditions,  communicate  ftometimes  a red  and 
sometimes  a blue  colour.  We  will  now  pass  on  to  con- 
sider further  this  part  of  our  subject. 

In  the  first  place  1 shall  direct  your  attention  to  a 
singular  and  beautiful  mineral  known  as  “ staurolitc," 
which  has  been  prepared  artificially. 

Let  me  just  say  one  word  by  way  of  caution.  It  docs 
not  follow  that  the  methods  by  which  we  can  prepare 
mineral  matters  crystallised  in  the  laboratory,  should  be 
precisely  those  which  Nature  herself  has  adopted  on  a 
great  scale,  though  in  many  casts  there  is  no  doubt  that 
the  processes  which  wc  have  employed  in  the  laboratory 
are  really  identical  with  those  which  Nature  herself  has 
employed.  Then,  again,  there  is  another  very  important 
point  which  we  should  bear  in  mind.  Thu  same  mineral 
substance  may  be  produced  by  methods  entirely  distinct. 

I shall  show  you  by-and-by  the  well  known  and  beautiful 
mineral  termed  " felspar,”  which  can  be  produced  both  by 
the  agency  of  liquids  at  a tolerably  high  temperature,  und 
also  directly  by  igneous  fusion.  I shall  present  to  you 
specimens  of  magnificently  crystallised  felspar  taken  from 
furnaces,  where  there  is  no  doubt  about  the  mode  of 
its  production. 

And  now  for  this  mineral,  staurolitc,  which  is  a silicate 
of  alumina.  We  arc  indebted  to  Devillo  for  a singular 
experiment  regarding  the  formation  of  this  mineral.  It 
docs  not  at  all  follow  that  the  process  I am  about  to  call 
your  attention  to  should  be  exactly  that  which  Nature 
herself  has  adopted,  but  still  it  is  remarkably  illustrative 
of  what  may  occur,  and  on  that  account  I bring  it  in  some 
detail  before  your  attention.  We  take  a porcelain  tube, 
and  place  it  vertically  in  a furnace . It  is  open  at  both 


ends,  and  we  introduce  through  the  upper  part  of  the  tube 
the  gas,  fluoride  of  silicon.  At  the  top  we  have  a layer  of 
alumina,  which  I will  designate  by  the  letter  A ; then  there 
is  a layer  of  silica  which  I will  designate  by  the  letter  8 ; 
and  so  on  in  alternation — alumina,  silica,  alumina,  silica- 
beginning  with  alumino,  and  finishing  with 
silica.  We  will  heat  that  tube  to  red  white- 
ness, and  then  note  the  result.  The  gas, 
fluoride  of  silicon,  is  a compound  of  fluorine 
and  silicon.  When  it  comes  in  contact  with 
the  alumina  a curious  reaction  takes  place. 

A portion  of  the  silica  is  deposited  here,  and 
we  get  the  mineral  silicate  of  alumina,  a cor- 
responding proportion  of  the  aluminium 
being  displaced  and  volatilised  in  the  form 
of  fluoride  of  aluminium.  It  is  important 
clearly  to  understand  this  part  of  the  opera- 
tion. You  perceive  that  we  bring  fluoride 
of  silicon  in  contact  with  alumina,  that  is, 
with  a compound  of  aluminium  and  oxygen. 

A reaction  takes  place  between  those  two 
substances  at  this  temperature,  whereby  sili- 
cate of  alumina  is  produced.  The  mineral, 
staurolitc,  happens  to  be  this  particular 
silicate  of  alumina,  and  fluoride  of  alu- 
minium is  evolved.  That  descending,  and  coming  in 
contact  with  the  stratum  of  silica  beneath,  undergoes  a 
change  similar  to  that  which  the  fluoride  of  silicon  under- 
went in  the  first  instance,  and  we  get  the  Bame  mineral 
formed  in  the  second  layer  from  silica  as  whs  formed  in 
the  first  layer  from  alumina — in  one  instance  by  the  action 
of  fluoride  of  silicon,  and  in  the  other  by  the  action  of 
fluoride  of  aluminium.  At  the  second  decomposition 
there  is  fluoride  of  silicon  evolved,  which  acts  upon  the 
aluminium  below  exactly  as  in  the  first  instance,  and  so 
it  goes  on  in  succession,  and  at  length  you  obtain  the  tube 
full  of  the  mineral,  staurolitc— this  silicate  of  alumina,  and 
yet  you  have  only  employed  a small  amount  of  fluoride  of 
silicon  in  the  first  instance  to  effect  this  transformation. 
Thus,  by  a small  amount  of  this  body  you  can  convert  an 
indefinite  quantity  of  alumina  and  silica  into  this  mineral. 
As  much  fluoride  of  silicon  finally  escapes  from  the  tube 
as  entered  it  in  the  first  instance.  It  is  one  of  the 
most  beautiful  and  striking  experiments  I know'  in  the 
whole  of  this  department  of  science.  The  staurolitc  pro- 
duced in  this  way  is  crystallised. 

We  pass  on  to  a few  remarks  on  another  curious 
and  important  mineral, — namely,  topaz.  This  is  a com- 
pound the  precise  rational  composition  of  which  does  not 
appear  to  be  very  dearly  understood  even  at  the  present 
time.  It  is  essentially  a silicate  of  alumina  containing 
fluorine,  but  some  doubt  is  entertained  as  to  the  exact  mode 
in  which  that  fluorine  exists  in  the  compound. 

Now,  one  might  have  reasonably  anticipated  that  topaz 
might  have  been  produced  in  some  such  way  as  that  I have 
just  explained  with  regard  to  the  production  of  staurolile  ; 
but,  according  to  Deville,  who  tried  the  experiment,  topaz 
cannot  be  so  formed.  There  is,  how'ever,  some  little  dis- 
crepancy in  the  statements  which  havo  been  made  on  this 
point ; for  Daubr(:e  states  that  it  is  formed  by  heating 
alumina  to  redness  in  a current  of  fluoride  of  silicon. 
We  must  wait  for  further  information,  seeing  that  these 
two  chemists  disagree  on  the  subject.  But  if  topaz 
cannot  be  so  formed,  a peculiar  mineral  termed  “zircon,” 
which  is  a silicate  of  zireonia  (zireonia  corresponding 
in  formula  with  alumina),  may  be  produced  in  beau- 
tiful crystals  when  the  fluoride  of  silicon  is  passed 
over  zireonia.  Take  a tube  containing  zireonia,  and  heat 
it  to  a pretty  good  red  heat,  or  more  than  that,  and  then 
pass  over  the  gas  fluoride  of  silicon,  and  you  obtain  the 
mineral  crystallised— a silicate  of  zireonia.  It  occurs, 
Deville  says,  in  octahedral  crystals,  and  these  crystals 
exactly  resemble  those  of  Monte  Somma  in  Vesuvius.  He. 
assures  us  that  they  have  the  same  faces,  the  same  angles, 
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and  the  same  external  characteristics  ; so  that  he  concludes 
that  it  is  almost  certain  that  they  must  have  resulted  from 
the  same  process — from  the  same  operation  of  fire.  Every 
mineralogist  knows  that  certain  specific  minerals  hare 
peculiarities  according  to  the  locality,  and  these  must 
depend  upon  certain  conditions  attending  their  formation. 
Now,  as  these  crystals  of  zircon  possess  such  an  assemblage 
of  characteristics,  I think  we  may  reasonably  admit  that 
Deville's  conclusion  has  something  like  a good  founda- 
tion to  rest  upon.  Then  he  further  remarks,  it  may  be 
demonstrated  that  the  small  quantities  ot  fluor  existing  in 
the  metamorpliic  rocks,  or  rather  beds  of  this  kind,  have 
sufficed  to  form  indefinite  quantities  of  zircon.  We  shall, 
by- and -by,  direct  attention  to  the  subject  of  fluor,  which 
may  have  played  a very  important  part  in  the  economy  of 
nature, — a much  more  important  part  than  many  persons 
are  yet  disposed  to  admit.  It  is,  os  we  shall  see,  a very 
widely-diffused  element,  though  occurring  only  in  small 
quantity. 

When  the  same  experiment,  to  which  I alluded,  was 
made  entirely  with  zirconia,  instead  of  alumina,  the  whole 
contents  of  the  tube  were  completely  transformed  into 
zircon.  Zircon  occurs  in  rocks  which,  there  is  reason  to 
believe,  have  been  exposed  to  a tolerably  high  temperature. 
It  occurs  in  the  syenite  of  Norway,  for  example,  replacing 
felspar ; so  that  the  rock  consists  only  of  hornblende, 
ziTcon,  and  a small  quantity  of  quartz ; hence  the  rock  is 
designated  “ zircon-syenite/' 

The  next  mineral  which  it  maybe  interesting  to  examine 
is  the  mineral  termed  “cryolite,”  which,  in  fact,  forms  a 
geological  bed.  It  is  an  exceedingly  remarkable  mineral. 
I presented  to  you  a specimen  of  it  at  the  last  lecture,  as 
being  a source  of  aluminium, — a large  white  lump,  fusible 
at  a comparatively  low  temperature.  It  is,  as  I then  told 
you,  a compound  of  fluoride  of  sodium  and  fluoride  of 
aluminium.  Its  formula  is  3NaFl  + A12F13.  It  is  an 
anhydrous  mineral — that  is,  free  from  water.  It  con- 
tains about  13  per  cent,  of  aluminium.  It  is  found 
in  Greenland  in  a layer  in  gneiss,  and  in  the  vicinity 
of  mica.  According  to  Bischoff,  there  is  a quantity 
of  mica  about  it  which  he  supposes  has  played  a very 
important  part.  The  bed  of  cryolite  is  eighteen  feet 
thick.  Cryolite  is  associated  with  various  minerals 
which  undoubtedly  are  of  aqueous  origin.  For  example, 
iron  pyrites, — though  certainly  not  prepared  at  a high 
temperature— copper  pyrites,  galena,  and  sparry  iron  ore, 
which  certainly  never  could  have  occurred  at  a high 
temperature, — these  are  the  associates  of  cryolite,  and  they 
tell  us  the  story  of  its  formation.  It  is  clearly  produced 
by  the  agency  of  water  as  a solvent.  It  may  be  produced 
by  melting  together  directly  fluoride  of  aluminium  and 
fluoride  of  sodium.  It  may  also  be  formed  in  the  wet  way 
by  digesting  fluoride  of  sodium  with  excess  of  hydrochloric 
acid  and  common  gelatinous  alumina. 

Bischnff  supposes  mica  to  have  played  a very  important 
part  as  a source  of  fluorine,— indeed,  as  a source  of 
fluorine  in  common  fluor  spar  which  we  meet  with  in  so 
many  localities. 

The  next  subject  for  our  consideration  is  one  of  con- 
siderable importance— of  the  highest  importance,  I may 
say.  It  is  that  of  calcium  and  lime. 

All  lime,  like  alumina,  contains  a metallic  base.  Calcium, 
the  base  of  lime,  is  exceedingly  light,  has  a yellowish 
colour,  is  readily  fusible,  and  exceedingly  oxidisable,  so 
that  it  is  impossible  to  expose  it  to  the  air  without  its 
undergoing  oxidation — contrary  to  what  wc  have  seen  is 
the  case  with  aluminium.  I understand  that  recently  some 
important  experiments  have  been  made  by  Wohler  on  the 
subject.  He  has  discovered  certain  combinations  of 
carbon  and  calcium,  equivalent  to  those  known  in  iron — 
in  the  form  of  pig  iron. 

It  is  with  lime  especially,  and  its  compounds,  that 
we  have  to  do.  Lime  is  composed  of  one  equivalent 
of  calcium  and  one  of  oxygen.  You  are  all  familiar  with 


the  properties  of  lime — an  amorphous  body,  white,  or 
more  or  less  coloured  with  impurity,  and  which,  on 
the  application  of  water,  slacks;  that  is,  it  absorbs 
water,  the  water  enters  into  combination  with  it,  and 
becomes  solid,  and  on  its  passing  from  the  liquid  to  the 
solid  state,  a large  amount  of  heat  is  evolved.  The  lime 
falls  to  pieces,  having  become  hydrated,  or,  in  common 
language,  slacked.  It  is  slightly  soluble  in  water,  as 
every  one  knows,  producing  the  well-known  liquid  called 
lime-water.  When  combined  with  water — for  it  must  be 
hydrated — it  unites  readily  with  carbonic  acid,  forming 
cnbonate  of  lime. 

Carbonate  of  lime  is  a mineral  which  occurs  very  ex- 
tensively in  nature,  forming  beds  of  chalk,  limestone,  and 
two  very  important  minerals,  namely,  cal  cite  and  arrago- 
nite.  Carbonate  of  lime  is  a compound  of  one  equivalent 
of  carbonic  acid  and  one  of  lime.  It  is  known  in  three 
distinct  states.  There  is,  tirst,  the  amorphous  or  chalk- 
like  state.  We  will  call  it  chalk.  It  is  perfectly  non- 
crystalline,  or  amorphous.  There  is,  then,  the  fonn  of 
arragonite  which  occurs  in  prismatic  crystals,  and  belongs 
to  the  prismatic  system.  The  third  form  of  carbonate  of 
lime  is  that  of  calcito  or  calc&p&r,  which  is  rhombohedral, 
crystallising  in  the  beautiful  rhombohedral  crystals  with 
which  every  mineralogist  is  familiar.  Arragonite  varies  in 
specific  gravity  from  2*93  to  3*01.  This  is  a point  to  note. 
The  calcite  has  a loiver  specific  gravity,  ranging  from  2*69 
to  2*75,  so  that  not  only  in  their  crystalline  system,  but 
also  in  specific  gravity,  are  these  two  minerals  di£- 
tinguished  clearly  from  each  other. 

The  next  point  on  which  I shall  speak  is  the  solubility 
of  carbonate  of  lime.  In  treating  this  subject  of  chemical 
geology,  I am  selecting  all  those  points  which  I conceive 
have  a direct  geological  bearing  ; and  it  is  requisite  to  pay 
rather  close  attention,  which,  perhaps,  may  be  considered 
tedious,  to  this  part  of  our  subject.  One  part  of  carbonate 
of  lime  dissolves  in  uo.oco  parts  of  pure  water,  in  round 
numbers.  It  is  1 10,132  parts  really.  This  carbonate  of  lime 
dissolves  to  a much  greater  extent  when  carbonic  acid  is 
passed  through  the  water,  and  it  then  forms  what  is  termed 
bicarbonate  of  lime.  One  part  of  carbonate  of  lime  dis- 
solves in  998  parts  of  w'ater  containing  carbonic  acid, 
according  to  Bischoff,  the  carbonic  acid  being  passed 
through  the  water  for  an  hour.  He  has  made  several 
experiments  upon  this  subject,  which  arc  remarkable. 
He  finds  that  the  solubility  varies  to  a great  extent  with 
the  nature  of  the  carbonate  of  lime  operated  upon.  Thus, 
11*15  Pnr**  of  chalk  were  dissolved  in  10,000  parts  of  water 
by  passing  carbonic  acid  through  for  an  hour.  He  per- 
formed this  experiment  three  times,  and  each  time  ho 
obtained  pretty  nearly  the  same  result ; but,  when  he  tried 
the  experiment  with  carbonate  of  lime  precipitated  from  a 
salt  of  lime,  passing  the  carbonic  acid  through  for  about 
the  same  time  as  he  did  in  the  experiments  with  the  chalk, 
he  found  that  28  parts  dissolved  in  10,000  parts  of  water. 
There  is  another  very  striking  statement,  but  which,  I 
think,  will  require  further  corroboration.  It  is,  that  burnt 
muschelkalk  dissolved  to  the  extent  of  135*3  parts  in  10,000 
parts  of  water,  by  passing  carbonic  acid  through  the  water 
for  an  hour  and  a-half. 

In  passing,  I will  just  mention  the  fact,  that  w*hen  arra- 
gonite  is  exposed  to  a red  heat,  it  falls  to  powder  ; and  it 
was  supposed  for  a long  time  that  this  powder  consisted  of 
minute  rhombs  of  calcite.  This,  however,  I find  denied 
by  Gustave  Rose,  w*ho  contends  that  the  powder  is  strictly 
amorphous. 

Let  us  now  consider  the  mode  of  formation  of  arragonite, 
or  the  conditions  under  which  it  may  be  produced  ; and, 
when  we  understand  these  conditions,  I think  w*e  shall 
find  that  the  information  afforded  will  tend  to  elucidate 
the  formation  of  certain  geological  phenomena,  especially 
with  reference  to  temperature.  It  will  indicate  to  us  the 
temperature  and  other  conditions  under  which  rocks  con- 
taining arragonite  may  have  been  formed. 
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Arragonite  may  be  formed  by  dropping  common  chloride 
of  calcium  in  molten  carbonate  of  potash  or  soda.  The 
method  is  to  melt  the  carbonate,  and  then  drop  in  the 
chloride  of  calcium.  Decomposition  occurs,  and  chloride 
of  potassium  or  sodium  and  carbonate  of  lime  are  formed. 
We  owe  to  Gustave  Rose  several  experiments  upon  this 
subject,  which,  though  they  may  seem  somewhat  minute 
and  tedious,  are  extremely  important  and  interesting. 
In  the  molten  state  the  mass  is  clear,  but  it  becomes 
opaque  and  white  on  solidification.  Upon  washing  the 
product  with  cold  water,  an  amorphous  cnrbonnte  of  lime 
or  cbalk,  as  I may  call  it,  was  produced.  It  was  always 
obtained  at  first  in  minute  microscopic  globules,  per- 
fectly amorphous,  or  non-crystalline ; but  Rose  tells  us 
that  after  twenty-four  hours  the  whole  became  changed 
into  rhombic  crystals  of  ealespar.  That  is  a curious 
point.  1 must  ask  your  particular  attention  to  the  tem- 
perature of  the  water  employed,  and  the  degTcc  of  dilution, 
for  all  depends  upon  those  two  conditions.  On  the 
other  hand,  by  boiling  the  product  in  water,  instead  of 
washing  it  with  cold  water,  the  globules  are  almost 
instantly  changed,  not  into  rhombs  of  ealespar,  but  into  j 
prisms  of  ormgonite.  This  little  difference  of  tempera- 
ture, then,  is  sufficient  to  effect  this  great  change.  These 
microscopic  crystals  of  arrngonite  being  left  to  cool  in  the 
water,  become  transformed  into  thomns  of  calcite.  He 
found  that  the  same  results  were  obtained  by  substituting 
chalk,  arragonite  powder,  or  ealespar,  for  chloride  of 
calcium.  Some  experiments  on  this  subject  were  made  a 
long  time  ago  by  Becquerel,  to  whom  we  arc  deeply 
indebted  for  a great  variety  of  experiments  bearing  on  the 
subject  of  mineralogy.  He  was  one  of  the  first  to  take  up 
the  subject  energetically.  He  formed  arragonite  by 
leaving  plates  of  selenite  or  gypsum  during  several  years 
in  contact  with  a solution  of  bicarbonate  of  soda  of  the 
specific  gravity  of  1-070.  The  result  of  the  decomposition 
was  sulphate  of  soda  and  carbonate  of  lime.  The  carbonate 
of  lime  produced  appeared  in  the  form  of  crystallised  arrngo- 
nite.  The  crystals  consists d of  very  acute  double  pyramids, 
base  to  base,  thus  producing  a very  acufe  dodecahedron. 
The  same  result  was  obtained  in  a few  days  by  heating  to 
the  boiling  point  (100®  C ) plates  of  seh  nite  in  a solu- 
tion of  bicarbonate  of  soda,  saturated  cold.  The  solution 
ww  contained  in  hermetically-sealed  tubes  of  glass,  and 
great  pressure  was  given  by  a very  ingenious  artifice. 
There  Waa  no  necessity  in  this  case  for  raising  the  tempe- 
rature of  the  glass  very  high  to  get  the  pressure.  The 
pressure  rt  quired  was  about  five  atmospheres,  and  this  was 
obtained  by  half  filling  the  glass  with  the  solution  in 
question,  and  then  putting  in  a few  drops  of  bisulphide  of 
carbon,  which  is  an  exceedingly  volatile  body.  It  was 
inert,  having  no  effect  whatever  upon  the  solution,  but  it 
enabled  him  to  get  a pressure  of  five  atmospheres  at  this 
low  temperature.  He  tells  us  that  the  crystals  of  arrago- 
nite  which  he  thus  formed  were  very  distinct  and  very 
limpid,  and  in  ten  days  they  were  i$oth*  of  an  inch  on 
the  side. 

I especially  commend  these  various  points  to  your 
attention.  They  are  apparently  very  small  and  trivial,  but 
I think  you  will  admit  that  in  their  application  they  may  be 
of  considerable  importance,  as  small  things,  or  what  appear 
to  be  small  things,  very  often  are.  Gustave  Rose  found  that, 
by  leaving  a very  dilute  aqueous  solution  of  carbonate  of 
lime  in  excess  of  carbonic  acid,  freely  exposed  to  the  airf 
arragonite  was  formed.  All  depends  upon  the  solution  being 
very  dilute  and  at  the  ordinary  temperature.  If  a common 
solution  of  carbonate  of  lime  in  excess  of  carbonic  acid  is 
thus  left  exposed,  you  will  get,  not  arragonite,  but  crystals 
of  calcite.  That  is  a remarkable  fact.  By  heating  a 
common  solution  of  carbonate  of  lime — that  is,  a solution 
containing  the  ordinary  amount  of  carbonate  of  lime  dis- 
solved by  virtue  of  the  presence  of  carbonic  acid — you  get 
arragonite,  and  not  calcite.  An  ordinary  solution  of  car- 
bonate of  lime,  or — what  is  equivalent— a much  stronger 
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one,  gives  calcite  by  exposure  at  the  ordinary  temperature; 
and  this  same  solution,  when  heated,  deposits  arragonite. 
If  such  a solution  be  evaporated  in  a platinum  vessel,  the 
residue  contains  carbonate  of  lime  in  all  three  forms, 
namely,  the  amorphous,  or  chalk,  arragonite,  and  ealespar. 
That  is  an  important  point. 

Having  obtained  these  results,  Rose  then  went  on  to 
investigate  the  precise  changes  corresponding  to  different 
degrees  of  temperature.  I will  give  you  his  chief  results. 
At  100  centigrade— that  is,  the  boiling  point  of  water— 
the  greatest  part  of  the  residue  was  arragonite  in  charac- 
teristic small  prisms.  At  90®  the  most  arragonite  was 
formed,  and  the  crystals  were  larger  than  at  other  tem- 
peratures. At  70°  the  rhombic  crystals  of  ealespar  pre- 
dominated, and  were  accompanied  by  hexagonal  plates  and 
small  stars  of  ealespar,  and  the  arragonite  crystals  were 
small.  At  $o°  there  was  more  ealespar,  and  the  proportion 
of  plates  and  stars  as  compared  with  the  rhombs  of  calc- 
spar  increased.  The  arragonite  crystals  were  thicker, 
and  often  bent  or  curved.  At  30°  no  arragonite  whatever 
was  formed.  The  rhombic  crystals  of  ealespar  were  com- 
paratively large,  and  there  were  still  some  plates  and  stars. 
I think  that  you  will  agree  with  me  that  it  was  very  remark- 
able that  he  should  get  these  varieties  of  deposit  under 
these  different  degrees  of  temperature  and  solution.  All 
the  arrngonite  occurred  at  a higher  temperature  than  30®, 
and  the  hexagonal  plates  of  ealespar  were  formed  at  a 
lower  temperature  than  70°.  Calcepar  is  always  formed 
in  solutions  containing  carbonate  of  lime,  when  carbonic 
acid  is  set  free.  By  exposing  in  a warm  place  a well- 
stoppered  vessel  containing  a concentrated  solution  of 
carbonate  of  lime  in  excess  of  carbonic  acid,  crystals  of 
ealespar  were  deposited. 

Experiments  were  also  made  by  Rose,  with  especial 
regard  to  the  influence  of  the  degree  of  dilution,  and  so 
forth,  upon  the  result.  He  took  two  ordinary  small 
flasks— one  containing  a very  dilute  solution  of  carbonato 
of  soda,  and  the  other  containing  a dilute  solution  of 
chloride  of  calcium  ; he  tied  them  together,  and  then 
immersed  them  in  a cylindrical  vessel  of  water.  He  left 
them  under  the  water,  and,  in  consequence  of  diffusion,  a 
mixture  took  place  with  extreme  slowness,' the  chloride 
of  calcium  mixing  with  the  carbonato  of  soda.  In 
this  case,  the  result  was  the  formation  of  arragonite ; 
and  if  the  solutions  were  a little  stronger,  he  then  got 
ealespar.  The  conclusion,  therefore,  is,  that,  under  special 
conditions  of  dilution,  arragonite  may  be  formed  even  at 
the  ordinary  temperature. 

I am  sorry  to  be  obliged  to  weary  you  with  so  much 
detail,  but  it  really  is  essential  to  the  right  understanding 
of  our  subject,  and  I cannot  avoid  it. 

In  native  arragonite  a little  carbonate  of  strontia  is 
found  frequently,  but  not  always.  Its  maximum  amount, 
taking  a goodly  number  of  analyses  recorded,  I find  to  be 
stated  at  per  cent.  It  ranges  from  nothing  to  2}  per 
cent.  At  one  time  it  was  supposed  that  the  carbonate  of 
strontia  was  a universal  and  essential  constituent  of  all 
arragonite,  and  that  this  determined  its  crystalline  form. 
That  opinion,  however,  has  been  shown  to  be  an  error, 
because  we  not  unfrcquently  find  arragonite  free  from 
strontia.  A little  water  is  also  generally  present  in 
I arragonite.  I find  that  the  extremes  given  by  a number 
of  analyses  are  017  per  cent,  and  0-41  per  cent.  Water  is 
given  as  a constituent  in  all  of  them.  Arragonite  is 
deposited  from  hot  springs,  as  at  Carlsbad,  where  there  is 
a well-known  spring,  to  which  I shall  have  to  refer  again 
in  connection  with  the  subject  of  fluor  spar.  It  occurs 
also  in  gypsum  at  Molina,  in  Arragon,  and  at  Dax,  in  the 
Landes.  It  is  also  found  in  basaltic  rock,  in  the  serpentine 
rock  in  the  Valley  of  St.  Nicholas,  in  Piedmont,  in  lavas 
in  Vesuvius  and  Iceland,  in  beds  of  brown  iron  ore  at 
Saalfeld,  the  Harz,  and  Slytia. 

We  now  come  to  the  mineral  calcite,  ealespar,  or  Iceland 
spar,  of  which  you  will  see  a very  magnificent  specimen 
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hero  in  the  museum.  There  are  some  specimens  before 
you  very  beautifully  crystallised.  This  cal  cite  is  pure  car- 
bonate of  lime.  So  far  as  analyses  tell  us,  some  specimens 
of  Iceland  spar  are  absolutely  chemically  pure.  Some- 
times they  contain  about  one-half  per  cent,  of  water,  and 
they  not  unfrequently  enclose  foreign  matters,  such  as 
copper  pyrites  and  sand. 

Next  as  to  the  formation  of  calcite.  Calcspor,  or  crystal- 
lised carbonate  of  lime,  crystallises  in  the  rhombic  system. 
We  have  seen  that  it  can  be  produced  by  means  of  w ater. 
We  will  now  consider  its  production  through  the  agency  of 
fire  only.  We  have  all  heard  of  the  famous  experiments  of 
Sir  James  flail,  the  record  of  which  now  lies  before  me.  I 
think  they  were  commenced  in  1798,  and  the  results  were 
communicated  to  the  Royal  Society  of  Edinburgh.  He 
informs  us  that  he  took  amorphous  carbonate  of  lime,  or 
chalk,  and  by  exposing  it  to  a high  temperature  under 
considerable  pressure  he  succeeded  in  converting  it  into 
saccharoidal  limestone,  like  Carrara  marble.  I have 
had  an  opportunity  of  seeing  one  specimen  prepared  by 
Sir  James  Hall  himself,  and  I must  say  that  the  result 
did  not  strike  me  as  conclusive.  But  now  for  the 
evidence.  He  enclosed  carbonate  of  lime  in  gun  barrels, 
and  resorted  to  various  expedients  of  plugging  those  gun 
barrels,  such  as  plugs  of  soft  metal  and  so  forth.  He 
then  exposed  a portion  of  the  gun  barrel  to  a high  tem- 
perature, taking  care  to  arrange  the  tube  horizon  tally  in 
such  a manner  that  the  plug  of  soft  metal  should  not  be 
melted  ; and  he  obtained  a hard  substance  like  limestone 
after  having  exposed  chalk  to  these  conditions.  He  says, 
“ My  first  application  of  this  scheme  was  carried  on  with 
a common  gun  barrel  cutoff  at  the  touch-hole,  and  welded 
vary  strongly  at  the  breech  by  means  of  a plug  of  iron. 
Into  it  I introduced  the  carbonate,  previously  rammed 
into  a cartridge  of  paper  or  pasteboard,  in  order  to  protect 
it  from  the  iron,  by  which  in  some  former  trials  the  sub- 
ject of  experiment  had  been  contaminated  throughout 
during  the  action  of  heat.  I then  rammed  the  rest  of  the 
barrel  full  of  pounded  clay  previously  baked  in  a strong 
heat ; and  I had  the  muzzle  closed  like  the  breech,  by  a 
plug  of  iron  welded  upon  it  in  a common  forge,  the  rest 
of  the  barrel  being  kept  cold  during  this  operation  by 
means  of  wet  cloths."  This  gives  you  an  idea  of 
one  of  his  experiments.  Then  he  comes  to  the  uso  of 
fusible  metal.  He  employed  tubes  of  glass.  I wish  par- 
ticularly to  examine  the  evidence  upon  this  subject, 
because  it  is  one  on  which  much  stress  has  been  laid.  1 
do  not  wish  to  question  unnecessarily  the  accuracy  of  Sir 
James  Hall’s  conclusions,  but  I may  remark  that  the  car- 
bonato  of  lime  being  heated  to  a high  temperature  in 
contact  with  glass,  the  result  would  be  altogether  vitiated, 
and  the  crystallisation  could  not  be  said  to  depend  merely 
upon  the  outward  conditions  to  which  the  substance 
was  exposed.  We  find  that  in  other  experiments  he 
used  small  quantities  of  carbonate  of  lime  in  contact 
with  silica  and  clay  ; but  the  presence  of  these  two 
bodies  would  very  much  modify  the  result.  In  other  ex- 
periments he  used  borax,  and  that  again  would  altogether 
vitiate  the  result.  Therefore,  the  conclusions  drawn  from 
these  experiments  arc  unworthy  of  being  received — at  all 
events,  without  further  evidence.  He  tells  us,  that  in 
several  coses  the  material  which  he  obtained,  although 
resembling  crystalline  limestone,  fell  to  pieces  on  exposure 
to  the  air.  'That,  however,  is  not  the  property  of  crys- 
talline limestone.  I have  no  doubt  that  the  investigations 
of  Sir  James  Hall  were  conducted  with  perfect  honesty 
and  candour,  and  they  must  have  involved  a great  deal  of 
expense  ; but,  as  far  as  I know,  recourse  was  never  had 
to  chemical  analysis,  and,  without  that,  no  result  ought  to 
be  received.  Indeed,  Sir  James  Hall  himself  confesses  his 
deficiency  in  chemical  knowledge,  llo  tells  us,  that  in 
various  experiments  he  got  a product  in  glass-like  drops 
which  were  semi- transparent,  and  this  clearly  proves 
that  the  carbonate  of  lime  operated  upon  could  not 


have  been  pure.  Having  carefully  gone  over  these 
experiments,  I have  no  hesitation  in  stating  that,  as 
I said  just  now,  I consider  them  to  be  unsatisfactory. 
“ By  the  lens,"  ho  says,  “ this  same  surface  was  seen  to 
be  glazed  all  over,  though  irregularly,  showing  here  and 
there  some  air-holes.  In  fracture  it  was  semi-transparent, 
more  vitreous  than  crystalline."  Last  of  all,  he  uses 
platinum,  to  obviate  the  effect  of  the  iron.  The  effect  of 
the  iron  would  be  to  act  as  a strongly  reducing  agent  upon 
the  carbonic  acid  by  the  formation  of  carbonic  oxide,  and 
the  tendency  to  decompose  the  carbonate  would  of  course 
be  facilitated  by  reasons  which  are  well  known  to  chemists. 

It  appears,  after  all,  that  Sir  James  Hall  obtained  some 
results  which  would  certainly  lead  us  to  believe  that,  by 
the  application  of  a strong  red  heat,  carbonate  of  lime 
would  acquire  a crystalline  structure ; but  it  is  exceed- 
ingly desirable  that  these  experiments  should  be  repeated 
; with  all  possible  care,  that  the  question  may  be  cleared 
up  satisfactorily.  No  doubt  they  would  involve  con- 
siderable expense;  but  if  proper  care  were  taken,  and 
proper  apparatus  employed,  I have  no  doubt  that  we 
should  obtain  something  like  very  decisive  results.  I hope 
that  you  will  not  consider  that  I have  shown  the  smallest 
d isposi  tion  to  speak  disparagingly  of  the  labours  of  Sir  James 
Hall.  I do  attach  some  importance  to  these  investigations, 
and  I think  they  are  in  the  highest  degree  creditable,  con- 
sidering the  time  at  which  they  were  made.  They.«xtended 
over  several  years ; but,  looking  at  the  results,  1 cannot 
feel  that  conti den ce  which  seems  to  be  generally  reposed 
in  them.  Some  years  ago,  Clustave  Rose  took  up  the 
subject,  and  came  to  the  conclusion  that  Sir  James  Hall 
had  been  entirely  mistaken ; but  more  recently  he  has 
come  to  an  opposite  conclusion.  But  Rose's  experi- 
ments arc  by  no  means  so  conclusive  as  they  might  be. 
In  his  recent  experiments,  which  are  published  only  this 
year,  and  will  bo  found  in  the  118th  volume  of  Boggeu- 
dorf’s  Annalcn,  by  employing  a wrought-iron  vessel, 
electro-plated  with  nickel,  and  capable  of  being  closed — so 
avoiding  the  contact  of  iron  at  a high  temperature  with 
the  carbonate  of  lime  operated  upon,  and,  consequently, 
the  reducing  action  of  that  metal  ou  the  carbonic  acid  of 
the  carbonate  of  lime— he  succeeded  in  changing  arragonitc 
into  a substance  having  the  charcteristic  appearance  of 
Carrara  marble.  The  experiment,  he  tells  us,  was  con- 
ducted in  a Siemen’s  gas-furnace — that  is,  a furnace 
capable  of  sustaining  a long -continued  and  high  tempera- 
ture. A closed  unglazed  porcelain  vessel  was  employed, 
and  exposed  to  a white  heat  during  half  an  hour,  and  he 
informs  us,  that  under  these  conditions  a piece  of  litho- 
graphic stone  became  greyish-white  in  fracture,  and,  under 
a lens,  was  found  to  be  tinely  granular.  The  product  was 
analysed,  and  contained,— Lime,  56*61 ; magnesia,  0*41  ; 
carbonic  acid,  4**37  ; residue,  0*45.  Pure  carbonate  of 
lime  contains  56  per  cent,  of  lime  and  44  per  cent,  of  car- 
bonic ucid.  What  was  the  undetermined  residue  ? The 
presence  of  a small  amount  of  silica  might  make  a consider- 
able alteration  in  the  result.  After  carefully  examining 
the  way  in  which  Rose’s  experiment  was  conducted,  it 
appears  to  me  inconclusive.  It  is  obvious  that  there  could 
have  been  no  sensible  degree  of  pressure.  The  porcelain 
vessel  was  not  in  the  least  injured,  so  that  the  temperature 
must  have  been  much  below  that  which  we  can  now  com- 
mand— as,  for  instance,  in  the  fusion  of  platinum.  It  is 
most  desirable  that  we  should  have  some  further  investiga- 
tion on  the  subject.  The  British  Association  might  take 
up  the  question  with  advantage  ; they  have  funds  at  their 
command,  and  it  would  be  exceedingly  desirable  to  settle 
this  important  point  once  for  all. 

What  wo  call  carbonate  of  lime  in  nature — take  even 
the  purest  marble — is  not  pure.  At  one  time  I was 
anxious  to  investigate  this  point,  and  I went  to  a sculptor 
and  obtained  numerous  varieties  of  warble,  but  in  not  one 
of  them  did  I fail  to  detect  alumina.  Chalk  ia  an  impure 
body,  and  the  presence  of  foreign  matter  might  altogether 
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Before  we  notice  these  compounds,  wo  may  briefly  refer 
to  the  process.  Cow-dung  was,  and,  in  some  instances,  is 
still  used  to  perfect  the  mordanting  of  a cloth  before  dyeing 
or  printing.  The  modus  operands  is  difficult  to  explain, 
'*  but,”  says  the  Report,  " so  far  as  the  effects  of  the  cow- 
dung  can  be  made  out.  they  appear  to  resolve  themselves 
into  the  following : — The  albuminous  and  mucilaginous 
principles  present  (in  the  dung)  entangle  and  separate  the 
excess  of  saline  mordant,  which,  if  left  mechanically  adhe- 
rent to  the  cloth,  but  not  chemically  fixed  thereon,  would 
spread  to  its  imprinted  portions,  and  cause  these  to  take 
the  dye,  so  as  to  blur  and  spoil  the  pattern.  The  alkaline 
quality  of  the  dung  both  tends,  more  or  less,  to  neutralise 
the  acid  of  the  mordant,  and,  by  giving  it  a basic  character, 
to  promote  its  fixation  on  the  fabric.  To  this  fixative 
effect  the  calcic  phosphates  present  (in  the  dung),  as  atso 
the  bitter  and  resinous  principles,  are  supposed  to  con- 
tribute. It  is  known  that  basic  salts  generally,  and  basic 
phosphates  in  particular,  have  a powerful  attraction  for 
colouring  matter  ; and  there  is  no  doubt  that  the  combina- 
tion of  these  with  the  mordants  gives  superior  brightness 
and  fulness  to  the  colours.  It  is  alleged  by  Mr.  Walter 
Crum,  M.  Scheurer-Kestner,  and  other  chemists,  that  the 
basic  oxides  of  the  mordants  are  liable  to  assume  an 
allotropic  condition,  in  which  their  affinity  for  the  colouring 
matter  is  lost ; and  that  this  change  is,  in  some  unexplained 
manner,  prevented  by  the  dunging  process.” 

After  this  explanation,  it  will  be  guessed  that  one  of 
the  first  things  employed  as  a substitute  for  cow-dung 
was  a mixture  of  phosphate  of  lime  with  animal  matter — 
in  this  case  gelatine  in  place  of  albumen.  Messrs.  Mercer, 
Prince,  and  Blyth  boil  calcined  bones  with  dilute  sul- 
phuric acid,  separate  the  solution  obtained  from  the  sul- 
phate of  lime,  and  then  neutralise  it  with  carbonate  of 
soda.  The  resulting  mixture  is  then  evaporated  nearly  to 
dryness.  The  gelatine  is  added  immediately  before  use, 
and  the  mixture  may  be  used  either  as  a bath  or  as  a paste. 

Silicate  of  soda  is  also  extensively  used  as  a cow-dung 
substitute,  and  is  one  of  the  best ; but  for  this  purpose  it 
is  necessary  to  avoid  an  excess  of  alkali  in  the  silicate. 
Mr.  Higgin  accordingly  neutralises  with  a suitable  acid. 
The  silicate  acts  by  fixing  the  mordant  in  the  form  of  a 
basic  silicate,  producing  tints  of  great  stability  and  beauty. 

Arsenate  of  soda  is  made  by  Mr.  Higgin  by  first  dis- 
solving arsenious  acid  in  caustic  soda,  and  heating  the 
arsenito  so  formed  with  nitrate  of  soda  in  a reverberatory 
furnace.  In  this  way  all  loss  of  arsenious  acid  by  vola- 
tilisation is  avoided,  and  the  whole  of  the  nitrate  is  con- 
verted. 

Another  plan,  by  which  the  arsenate  of  soda  is  obtained 
as  a by-product,  is  to  substitute  arsenious  for  sulphuric 
acid,  to  liberate  nitric  acid  for  the  manufacture  of  sul- 
phuric acid.  It  is  said,  however,  that  sulphuric  acid 
manufactured  in  this  way  " is  apt  to  acquire  an  arsenical 
impregnation.” 

Stannate  of  soda  is  most  often  made  by  fusing  tin  ore 
with  nitrate  of  soda.  For  printing  purposes  it  is  gene- 
rally employed  with  about  5 per  cent,  of  arsenate  of  soda.  1 

A beautiful  new  blue  pigment,  called  ceruleum,  and  j 
introduced  a few  years  ago  by  Messrs,  llowney  and  Co., 
is  next  noticed.  It  is  essentially  a stannate  of  cobalt,  but 
mixed  with  stannic  acid,  sulphate  of  lime,  and  silica.  An 
analysis  by  Blcekrode  showed  it  to  contain— 

Peroxide  of  tin  . . • • 49*66 

Protoxide  of  cobalt  . . • 18*66 

Sulphate  of  lime  and  silica  • 31*68 


100*00 

This  compound  is  of  peculiar  value,  as  it  retains  its  tint 
in  artificial  light.  It  docs  not  change,  moreover,  in  con- 
tact with  air. 

There  is  also  a pink  colour,  into  the  composition  of 
which  binoxide  of  un  enters  largely.  44  The  mode  of  pre- 
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! paration  is  as  follows  : — To  a mixture  of  binoxide  of  tin, 

! chalk,  and  quartz  sand,  there  is  added  about  <\>th  part  by 
weight  of  chromate  of  potash.  This  is  dried,  pulverised, 
and  calcined  in  a crucible  at  an  intense  red  heat.  After 
cooling,  the  fritted  mass  is  pulverised,  and  the  powder 
again  calcined.  It  is  then  only  necessary  to  pulverise  for 
the  last  time,  and  to  wash  and  dry  the  product.”  This 
colour  has  been  exclusively  used  for  painting  on  porcelain, 
but  is  also,  the  Report  says,  applicable  in  oil  and  water- 
colour painting. 

The  notices  of  sulphate  of  iron  and  copper  salts  offer 
nothing  of  novelty  for  extraction. 

The  next  section  of  the  Report  is  occupied  with  Dis- 
infectants; but,  although  of  great  interest,  we  must  dismiss 
the  subject  very  briefly.  Disinfectants  are  here  classed 
under  three  heads— the  fixative,  the  antiseptic , and  the 
oxidising. 

The  fixative  (e.g.,  salts  of  iron,  lead,  zinc,  and  copper) 
act  by  entering  into  combination  with  the  volatile  products 
of  putrefaction. 

The  antiseptic  (e.g.t  carbolic  acid)  have  the  property  of 
arresting  the  decomposition. 

The  oxidising  {e.g.,  chlorine,  sulphurous,  and  nitrous 
acids,  porous  bodies,  charcoal,  and  permanganates)  change 
the  character  of  the  decomposition,  and  render  the  volatile 
products  comparatively  innocuous  by  assimilating  them  in 
character  to  the  products  of  decay.  Much  and  deserved 
praise  is  given  to  the  charcoal  air -filters  of  Dr.  Stenhouse, 
and  permanganates  of  Mr.  Condy,  both  of  which,  however, 
are  too  well  known  to  our  readers  to  call  for  remark  here. 

The  Reporter  next  comes  to  the  organic  products 
exhibited. 


De  Spectraal- Analyse.  Akademisc\  Proefschrift , Ac.,  ter 
verkrijging  ran  den  grad  r on  Doctor  in  de  Hfis-en  Aatuur- 
kunde,  aan  de  Iloogeschool  te  Utrecht , door  Hkxdkix 
Cornelius  Dibbits.  Rotterdam  : E.  H.  Tassemeijer* 
1863. 

It  is  much  to  be  regretted  that  this  work  is  written  in  a 
language  not  ordinarily  read  by  scientific  men.  It  is  far 
above  the  common  run  of  theses  for  a degree,  being,  in  fact, 
a complete  treatise  on  spectrum  analysis.  The  historical 
review  is  particularly  interesting  and  valuable,  the  author 
doing  full  justice  to  the  discoveries  of  Wollaston,  Miller, 
Daniel.  Hersche),  Brewster,  and  Talbot.  Not  the  least 
useful  part  of  the  introduction  is  a very  carefully  compiled 
bibliography  of  spectrum  analysis.  A good  account  of 
all  the  spectra  hitherto  observed  follows,  and  at  the  end 
are  some  beautifully- executed  coloured  drawings  of  various 
spectra.  

Spectropia  ; or  Surprising  Spectral  Illusions , shouting  Ghosts 
ccerytchere  and  of  every  colour.  By  J.  H.  Brown. 
London:  Griffith  and  Farran.  1863. 

This  is  a clever  book  : the  illusions  arc  founded  on  true 
scientific  principles,  which  are  clearly  explained  in  a well- 
written  introduction.  The  drawings  of  the  illustrations 
are  exceedingly  well  executed ; but  there  is  too  much  of 
the  hideous.  If  ghosts  arc  to  be  common,  their  appearance 
must  be  made  agreeable. 
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2461.  Apparatus  to  be  used  in  the  Manufacture  of  Sulphuric 
Acid.  S.  Pudxby,  Clapham,  Surrey.  Dated  September 
6,  1862. 

In  the  construction  of  the  chambers  ordinarily  used  for 
the  manufacture  of  vitriol,  the  inventor  proposes  to  in- 
troduce glass  in  partial  replacement  of  sheet  lead.  It  is 
preferred  to  use  a foundation  of  lead  in  the  form  of  a 
shallow  cistern  of  that  metal,  and  then  to  erect  an  enclosed 
superstructure  made  of  sheets  of  glass  connected  together 
by  means  of  ribs  and  strips  of  lead. 
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2483.  Manufacture  of  Copper  ft  om  Copper  Ores.  J.  F2.KIT- 
Iserlotur,  Prussia.  Dated  September  9,  1862 
(Not  proceeded  with.) 

Foe  the  treatment  of  copper  ores  which  contain  arsenic, 
antimony,  and  phosphorus  as  impurities,  the  inventor  pro- 
ceeds, in  the  tint  instance,  to  roast  them  in  the  usual 
maimer,  and  to  separate,  by  known  processes,  any  silver 
or  gold  that  may  be  present.  Having  obtained  a copper 
regulus,  contaminated  only  with  the  elements  above  men- 
tioned, it  is  ground  to  powder  and  roasted  "dead,”  and 
the  crude  oxide  thus  obtained  is  moistened  with  the  solu- 
tion of  a caustic  or  carbonated  alkali,  dried,  and  again 
exposed  to  heat,  avoiding  the  use  of  a degree  of  temperature 
which  would  be  sufficient  to  fuse  the  oxide  of  copper,  but 
at  the  same  time  high  enough  to  melt  the  alkali.  This 
process  is  said  to  remove  the  metallic  impurities,  and,  by 
afterwards  washing  with  water,  and  reducing  the  oxide  of 
copper,  either  by  carbon  alone,  or  by  that  element  eon- 
ointly  with  hydrogen,  a refined  metal  of  good  quality  is 
obtained. 


1491.  Extracting  the  Liquid  Portion  of  Yeast,  Spent  Hops, 
Ac.  G.  Hitch ie,  Edinburgh.  Dated  September  10,  1862. 
This  operation  is  conducted  for  the  purpose  of  economising 
the  liquid  which  is  ordinarily  retained  in  the  husk  or  refuse 
of  grams,  spent  hops,  etc.,  and  is  effected  by  the  use  of  a 
filtering  apparatus  connected  with  an  aii-pump,  so  that 
the  pressure  of  the  atmosphere  may  be  made  available  for 
the  separation  or  extraction  of  the  last  portions  of  liquid 
from  the  solid  matters. 


2508.  Manufacture  of  a Double  Sulphide  of  Calcium  and 
Sodium.  I*.  Ward,  Bristol.  Dated  {September  si,  1862. 
According  to  this  invention,  the  patentee  takes  the  oxv- 
sulphide  of  calcium  (alkali  waste),  and  mixes  it  in  a fresh 
state  with  sulphate  of  soda,  so  os  to  produce,  by  double 
decomposition,  the  sulphate  of  lime  and  the  soluble  suit 
named  in  the  title.  The  application  of  heat  hastens  the 
conversion,  anil  the  relative  proportions  to  be  employed 
depend  upon  the  exact  composition  of  the  materials,  which 
vary  between  certain  limits. 

2554.  Apparatus  for  the  Manufacture  of  Gas  from  Petroleum 
Oil  and  ll'ater,  or  from  Caunel  Coals , Hituminous  Coat*, 
Schists,  Tar,  Ctude  Coal  Oil,  or  other  Hydrocarbons  and 
Water.  G.  Hasxltink,  Fleet  Street,  London.  A com- 
munication. Dated  September  27,  2862.  (Not  pro- 
ceeded with.) 

Tins  invention  relates  to  the  construction  of  a retort  com- 
posed of  three  chambers,  so  as  to  admit  of  the  introduction 
of  water  in  its  spheroidal  state  into  the  lowest  chamber  of 
the  retort,  which  ia  kept  at  a very  high  temperature,  and 
in  such  a manner  that  iho  intensely -heated  steam  may 
come  in  contact  with  the  vapour  of  hydrocarbons  simul- 
taneously admitted.  As  the  result  of  this  mode  of  pro- 
ceeding, it  is  said  that  no  carbon  is  deposited  from  the 
naphtha  or  oils  during  the  generation  of  the  gas,  and, 
consequently,  that  the  maximum  illuminating  power  is 
obtained.  The  principle  of  tliis  scheme  is  somewhat 
similar  to  that  involved  in  the  manufacture  of  gas  accord- 
ing to  the  terms  of  the  specification  No.  2458. 


2556.  Improvements  in  Obtaining  Hyponitric  Add  and  Nitric 
Acid  from  Nitrate  of  Soda.  L.  Mokd,  Hesse  Cassc), 
Germany.  Dated  September  18,  2862.  (Not  proceeded 
with.) 

For  effecting  the  decomposition  of  nitrate  of  soda,  it  is  to 
be  heated  in  contact  with  an  indifferent  metallic  oxide, 
particularly  one  of  the  following : — Peroxide  of  iron, 
magnetic  oxide  of  iron,  protosesquioxide  of  manganese, 
the  corresponding  oxide  of  cobalt,  piotoxide  of  nickel,  or 


oxide  of  copper.  By  beating  such  mixed  materials  to 
redness  in  iron  or  clay  retorts,  and  conducting  the  gases 
into  w'ater,  a certain  quantity  of  nitric  acid  is  directly 
obtained,  whilst  the  lower  oxides  of  nitrogen  and  evolved 
oxygen  may  be  made  available  in  the  production  of 
sulphuric  acid.  The  residue  in  the  retort  consists  of 
caustic  soda  and  tho  unaltered  metallic  oxide,  so  that 
water  will  extract  the  alkali,  and  leave  the  latter  in  a state 
fit  for  repeated  employment. 

Mr.  Webster  claims  the  heating  of  nitrate  of  soda  with 
peroxide  of  iron  or  oxide  of  rinc  as  a means  of  preparing 
simultaneously  oxygen  gas,  caustic  soda,  and  nitrous  acid. 
Professor  Wohler  has  long  since  described  the  reactions 
1 by  which  pure  caustic  soda  and  potash  may  be  prepared 
| from  their  respective  nitrates  by  heating  with  the  black 
oxide  of  copper. 


2565.  Improvements  in  the  Treatment  of  Sulphuret  of  Anti- 
mony, and  in  Obtaining  Products  therefrom.  W.  Glass, 
Princes  Street,  Stamford  Street,  London.  Dated  Sep- 
tember 29,  1S62. 

Tins  invention  refers  to  the  preparation  of  a sublimed 
w'hite  oxide  of  antimony  from  the  sulphuretted  ores  of 
that  metal,  w ith  the  object  of  obtaining  a pigment  of  great 
density  which  answers  some  of  the  purposes  of  white 
lead.  The  native  sulphide  of  antimony,  w ith  or  without 
the  addition  of  sulphur  or  antimony,  is  heated  in  a re- 
verberatory furnace  with  a strong  air-blast  directed  upon 
its  surface,  so  as  to  oxidUc  the  two  constituents  of  the 
ore,  and  give  rise,  on  the  one  hand,  to  the  production  of 
sulphurous  acid,  which  may  be  economised  in  the  manu- 
facture of  vitriol  or  in  any  other  way  that  maybe  desirable, 
whilst  the  oxide  of  antimony,  which  sublimes  nt  the 
same  time,  is  collected  in  a long  flue  or  chamber  in  direct 
communication  with  the  furnace.  The  residue  left  on  the 
hearth  of  the  furnace  may  be  treated  for  commercial  anti- 
mony, or  be  refined  for  gold,  silver,  or  other  metals. 

This  patent  is  an  improvement  upon  a similar  claim,  a 
patent  for  which  has  been  already  granted  in  the  joint 
nuuics  of  G.  Ilallett  and  J.  Stenhousc. 


Grants  of  Provisional  Protection  for  Six  Monthe. 

2230.  Thomas  Brown  Jordon,  Milton  Cottage,  South 
Lambeth,  Surrey,  **  Improvements  in  granulating  and 
drying  gunpowder,  and  in  apparatus  to  be  used  therefor.** 
— Petition  recorded  September  10,  1863. 

2892.  Edward  Chambers  Nicholson,  Fcnchurch  Street, 
London,  " Improvements  in  the  manufacture  of  colouring 
matters,  suitable  for  dyeing  and  printing.” — Petition 
recorded  November  18,  1863. 

3029.  Henry  Uolclrcge,  Irvington,  New  York,  U.8., 
"Improvements  in  the  process  and  manner  of  muking  gas 
for  illuminating,  heating,  and  other  purposes,  n part  of 
which  may  also  be  applied  to  the  production  of  metallic 
oxides.” — A communication  from  William  Henry  G wynne. 
New  York,  U.S. 

3030.  Sanders  Trotman,  Albert  Street,  Camden  Town, 
London,  " Improvements  in  the  manufacture  of  soap.” 

3063.  James  Alfred  Wanklyn,  London  Institution, 
Finsbury,  London,  " Improvements  in  the  production  and 
manufacture  of  certain  yellow  and  orange  colours.” — A 
communication  from  Eugene  Lucius,  Hocchst-on-the- 
Main,  Germany. — Petitions  recorded  December  5,  1863. 

3107.  Thomas  Vaughan  Morgan,  Battersea  Works, 
Surrey,  “ Improvements  in  the  treatment  and  purification 
of  plumbago  for  the  manufacture  of  crucibles  and  other 
fireproof  articles,  and  in  apparatus  employed  therein.** 

3045.  Edward  Joseph  Hughes,  Manchester,  "Improve- 
ments in  the  processes  of  producing  aniline  black  on 
cotton  fabrics  or  yarns.” — A communication  from  Honore 
Cordillot,  Dornaeh,  near  Mulhouse,  France. 

3167.  John  Henry  Johnson,  Lincoln's  Inn  Fields, 
London,  " Improvements  in  grinding  and  polishing  glass, 
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and  in  the  machinery  or  apparatus  employed  therein/* 

A communication  from  James  Dodge,  Waterford,  Saratoga, 
New  York,  U.S. — Petitions  recorded  December  15,  1863. 

3183.  Charles  Humfrey,  Suffolk  Grove,  Southwark, 
Surrey,  “Improvements  in  dissolving  india-rubber/*—- 
Petitions  recorded  December  16,  1863. 

2899.  Anthony  Gappcr  Southby,  Bulford,  Wiltshire, 
“ Improvements  in  stills  or  retorts  for  the  distillation  of 
petroleum  or  tars  from  coal  or  shale,  or  the  products 
thereof.” 

3155.  Samuel  Smith  and  Thomas  Smith,  Fell  Street, 
London,  *'  Improvements  in  means  or  apparatus  for  the 
manufacture  of  lozenges.” — Petition  recorded  December 
14,  1863. 

3207.  George  Haseltine,  Southampton  Buildings,  Chan- 
cery Lane,  London,  “ An  improved  oil,  more  especially 
designed  for  mixing  paints  and  colours,  and  a new  mode 
of  manufacturing  the  same.”— A communication  from 
Adolph  Millochau,  New  York,  U.S. 

3046.  J ohn  Robbins,  Oxford  Street,  London,  “ Improved 
methods  of  obtaining  oxygen  gas/* 

Notices  to  Proceed. 

1978.  John  Thomson  King,  Liverpool,  “Improvements 
in  apparatus  for  containing  and  distributing  gas  for  light- 
ing railway- carriages,  steamboats,  and  other  movable 
vehicles  and  veRsels,  railway-stations,  and  other  places, 
parts  of  such  apparatus  being  suitable  for  governing  the 
supply  of  gas  and  air  for  various  purposes.” 

1992.  Robert  Stirling  NewhaU,  Gateshead,  Durham, 
“ An  improved  mode  of,  and  apparatus  for,  drying 
chemical  compounds  and  other  substances.” 

2035.  Augustus  William  Parker,  Bristol  Soap  Works, 
Le win's  Mead,  Bristol,  “ Improvements  in  the  manufacture 
of  soap/’— Petitions  recorded  August  15,  1863. 

2078.  Richard  Archibald  Brooman,  Fleet  Street,  London, 
“ Improvements  in  expressing  and  filtering  oils  from  seeds 
and  liquids,  from  other  substances  containing  the  same, 
and  in  apparatus  employed  therein/* — A communication 
from  Guillaume  Cregut  and  Tschiffcli  Brothers,  Marseilles, 
France. — Petition  recorded  August  21,  1863. 

2086.  Richard  Archibald  Brooman,  Fleet  Street,  London, 
" A new  metallic  alloy/*— A communication  from  Henry 
Micolon,  Paris. — Petitions  recorded  August  22,  1863. 

2122.  George  Davies,  Serlc  Street,  Lincoln’s  Inn,  Lon- 
don, “ Improvements  in  the  manufacture  of  iron  and  steel 
from  the  cinders  and  refuse  of  puddling  and  other  furnaces, 
and  from  certain  kinds  of  ores.” — A communication  from 
Antoine  Leonard  Flcury,  Philadelphia,  Pennsylvania,  U.S. 

2222.  William  Clark,  Chancery  Lane,  London,  “ Im- 
provements in  the  raeanB  of  utilising  refuse  azoted  matters 
of  commerce,  for  the  manufacture  of  various  chemical 
products/' — A communication  from  Amedce  Gdlis  and 
Lucieu  Dusart,  Boulevart  St.  Martin,  Paris. — Petition 
recorded  September  9,  1S63. 

2315.  Thomas  Richardson,  Newcastle-upon-Tyne,  John 
James  Lundy,  Leith,  and  Robert  Irvine,  Magdalen 
Chemical  Works,  Midlothian,  N.B.,  “Improvements  in 
the  extraction  or  manufacture  of  oils  from  vegetable  sub- 
stances.”— Petition  recorded  September  19,  1863, 

2146.  Henry  Edward  KraineV,  Leipsic,  Saxony,  “Im- 
provements in  printing  in  colours,  pictures,  or  devices  to 
be  used  in  ornamenting  porcelain,  stoneware,  or  earthen- 
ware, or  any  other  substances  where  the  colours  can  be 
annealed,  or  melted,  or  burnt  in.” — Petition  recorded 
August  31,  1863. 

2164.  George  Whiffen  Ewens,  Sherborne  Lodge,  Doris 
Street  East,  Kennington  Cross,  SuiTey,  “ Improvements 
in  the  manufacture  of  wadding,  paper,  and  felted  fabrics, 
and  in  the  preparation  of  vegetable  fibres  to  be  used  in  such 
manufactures.” — Petition  recorded  September  i,  1863, 

2739.  Richard  Smith,  Glasgow,  Lanarkshire,  N.B., 

“ Improvements  in  preparing  or  obtaining  colouring 

matters/  ’ — Petition  recorded  November  5,  1863. 


MISCELLANEOUS. 

A 1‘faanuitceuticai  Bill.— It  is  stated,  in  last 

Sunday’s  Observer , that  the  Pharmaceutical  Society  has 
prepared  a bill  to  compel  the  registration  and  examination 
of  all  chemists  and  druggists,  which  will  be  presented  to 
Parliament,  as  soon  as  it  meets.  We  presume  our  con- 
temporary  is  misinformed,  but  it  may  not  be  so. 

Royal  institution. — Tuesday,  January  26,  three 
o'clock,  Professor  Tyndall,  ••  On  Optics."  Thursday, 
January  s8,  three  o'clock,  Professor  Tyndall,  " On 
Optics."  Friday,  January  a,,  eight  o'clock.  Professor 
Frankland,  “ On  the  Glacial  Epoch.”  Saturdav,  January 
30,  three  o’clock,  John  Lubbock,  Esq.,  F.R.S.',  “On  the 
Antiquity  of  Man,” 

l*re»«‘rvution  of  Animul  gnhitancM.- ftyatem 
K#w  PetroaM*. — In  reply  to  some  observations  made  on 
M.  La  Peyrouse’a  patent,  the  patentee  has  forwarded  to  us  a 
pamphlet,  from  which  it  appears  that  the  patent  has  been 
completed  and  the  process  has  been  in  use  now  for  more  than 
two  years.  The  complete  success  of  the  method  as  applied 
to  various  animal  matters  imported  from  long  distances  is 
certified  by  many  scientific  and  commercial  men  both  in 
France  and  this  country. 

Hatch**  without  Phoaphorn*. — M.  Achleitner 
gives  the  following  mixture  as  promising  all  the  qualities 
necessary  for  producing  excellent  matches : — 

Chlorate  of  potash  ....  90  parts. 
Sulphide  of  antimony  . . . 60 

Silica 30  „ 

Nitrate  of  lead *5  »» 

Gum  arabic  . . . . . 10  „ 

Olibanum a 1* 

First  mix  the  silica  with  the  chlorate  of  potash  (finely 
powdered),  and  the  gum  dissolved  in  a little  water  ; then 
add  the  nitrate  of  lead  and  the  sulphide  of  antimony. 

To  make  HunIIo  oia»». — Stretch  out  a piece  of 
tulle  or  muslin  of  the  required  size,  and  apply  to  it  some 
fatty  body  by  means  of  a roller  ; then  place  it  on  a well- 
cleaned  plate  of  glass,  and  afterwards  remove  it  very 
carefully.  The  glass  will  be  found  to  retain  the  impression 
of  the  fatty  body.  It  must  now  be  exposed  for  four  or 
five  minutes  to  the  vapour  of  hydrofluoric  acid,  after 
which  the  network  will  appear  polished  upon  a dull  ground. 

To  IMatlnmilili  A rli  (iciallr. Colon  red  Win**. — 
Blumc  gives  the  following  simple  test : — Saturate  a piece 
of  bread  crumb  with  the  wine  to  be  tested,  and  place  it  in 
a plate  full  of  wuter.  If  the  wine  is  artificially  coloured, 
the  water  very  soon  becomes  coloured  reddish  violet,  but 
if  the  colouring  matter  is  natural,  the  water,  after  a quarter 
or  half  an  hour,  is  but  very  little  coloured,  and  a slight 
opalescence  only  is  perceptible.  The  test  depends  upon  the 
difficult  solubility  of  the  real  colouring  matters  of  wine  in 
water  free  from  tartaric  acid.— Eisner's  Chem.  Techn.t 
Mittheilhunejen.  1862-1863. 
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*.*  All  Editorial  Communications  ana  to  be  addressed  to  the  Enrron, 
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Vol.  VIII.  of  the  Chemical  News,  containing  a copious  Index,  Li  now 
ready,  price  10s.  Bd.,  by  po*t,  ns.  2d.,  handsomely  bound  in  cloth, 
gold-lettered.  The  ca um  fur  binding  may  bo  obbdned  at  our  Office, 
prico  is.  6d.  Subscribers  may  bare  their  copies  bound  for  i.v  6d.  if 
sent  to  our  Office,  or,  if  accomimnicd  by  a cloth  awe,  for  is.  Vol*  I. 
and  II.  arc  out  of  print.  All  the  others  are  kept  In  stock.  Vol.  VIII. 
commenced  on  July  4,  186),  and  will  l»e  complete  in  16  number*. 

S.  V.— King’s  College,  Evening  CLuwe®. 

M.  P.  S. — The  Pharmacopeia  will  appear  cm  the  lOik  of  this  month. 
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C'HEKtrAL  Neva,  I 
Jen.  30,  1*04.  | 


Chemical  Studies  on  Copper. 


49 


SCIENTIFIC  AND  ANALYTICAL 
CHEMISTBY. 


Chemical  Studies  on  Copper , ly  MM.  E.  MlLLON  and 
A.  CoMMAlLLE. 

**ipi»ftt«>«  of  Copper.  — The  composition  of  thaw) 
salts,  studied  and  discussed  by  so  many  chemists,  seems 
to  be  decided  by  M.  P6an  de  Saint-Lilies.  By  direct- 
ing a current  of  sulphurous  acid  gas  into  a solution  of 
acetate  of  binoxidc  of  copper,  a yellow  precipitate  is 
formed,  which  redissoves  in  the  liquid ; but,  on  boiling 
the  solution,  an  abundant  deposit  of  small  red  crystals 
takes  place.  M.  Pean  gives  the  composition  of  these 
crystals  as  CusO^aSOf.aHO.  The  total  amount  of 
copper  and  sulphur  contained  in  these  red  crystals 
accords  with  this  formula;  but,  by  separately  esti- 
mating the  copper  in  the  state  of  protoxide  and 
binoxidc,  it  will  be  found  that  the  proportion  Cu.  is 
too  small  by  a per  cent.,  and  Cu  too  large  by  3 per 
cent.  Moreover,  it  is  found  that  the  salt  contains  just 
3 per  cent,  of  sulphuric  acid  mixed  with  sulphurous  acid. 

The  exact  analysis  of  this  combination  indicates 
6 per  cent,  of  sulphato  of  binoxidc  interposed  in  the 
salt  described  by  M.  Penn;  washing  removes  none 
of  the  sulphate  before  decomposing  the  sulphite  itself. 
Sulphate  of  binoxidc  seems  to  be  constantly  present— a 
fact  we  have  verified  by  uniformly  obtaining  the  same 
figures  in  three  successive  preparations  of  red  sulphite. 
This  can,  however,  be  avoided  by  altering  the  mode  of 
operation  adopted  by  M.  Pean  and  by  MM.  Chevreul, 
Bottinger,  Dapping,  and  Itammelsberg.  who  examined 
this  salt  before  he  did.  The  formula  of  this  compound, 
obtained  free  from  all  mixture,  and  irreproachably  pure, 

isCujOZ’*S03,iH()t  orCuASO,  + CuO.SO,  + *HO. 

It  offers  the  rather  curious  analytical  peculiarity  of 
famishing  the  same  numbers  in  binoxidc  of  copper  and 
in  sulphuric  acid,  whether  it  iB  pure  or  mixed  with  6 per 
tent,  of  sulphate  of  binoxidc. 

The  yellow  deposit  formed  by  sulphurous  acid  in  a 
solution  of  acetate  of  binoxide  of  copper,  M.  Pean  con- 
siders as  a peculiar  hydrate  of  the  above  salt ; he 
assigns  to  it  the  formula  Cu303,iS03,5HO. 

The  whole  determination  of  copper  made  by  M.  Pean 
agrees  exactly  with  the  preceding  formula  ; but  by 
estimating  the  relative  proportion  of  Cua  and  Cu,  there 
appears  irreconcilable  deviations  from  this  formula,  and 
much  more  decided  than  in  the  analysis  of  red  sulphite. 

We  have  obtained,  in  various  preparations,  7*60,  1 1*66 
and  19.73  percent,  of  copper  in  the  state  of  protosalts; 
the  formula  adopted  by  M.  Pean  would  require  28*78 
of  cupper  ill  the  stntc  of  protoxide.  Notwithstanding 
the  above-mentioned  variations  in  the  constitution  of 
this  compound,  tho  total  estimation  of  copper  always 
gives  the  same  number,  precisely  that  indicated  by  M. 
Pean.  Thus,  this  yellow  product  represents  a mixture 
in  which  the  weight  of  copper  is  a fixed  quantity,  while 
the  degree  of  oxygenation  of  the  metal  varies  enormously. 

It  is  probable  that  sulphurous  acid  and  ncetatc  of 
hinoxide  of  copper  first  form  an  insoluble  and  unstable 
sulphate  of  binoxidc,  the  molecules  of  which  react  on 
each  other,  the  sulphurous  acid  oxidising  at  the  expense 
of  the  binoxide  of  copper,  until  the  appearance  of  the 
red  sulphite,  producing  a new  state  of  equilibrium  among 
the  elements. 

Wc  have  made  several  attempts  to  combine  sulphu- 
rous acid  with  binoxidc  of  copper,  and  succeeded  by 
saturating  absolute  alcohol  with  sulphurous  gas,  and 
adding  hydrate  of  hinoxide  of  copper.  A green  powder 
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is  the  result,  insoluble  in  water,  resisting  lixiviation, 
and  formed  exclusively  of  sulphurous  acid,  water,  and 
binoxide  of  copper. 

In  this  salt,  binoxide  of  copper  is  quadri-atomic,  even 
when  a large  excess  of  alcohol,  saturated  with  sulphu- 
rous acid,  is  used.  The  formula  of  this  new  combination 
is  S()3,4CuO,7HO. 

This  constitutes  a new  example  to  add  to  those  com- 
binations wherein  salts  with  polyatomic  oxides  are 
formed,  in  spite  of  the  presence  of  an  excess  of  acid. 

IniBioaiaml  Pratochlnridr  of  C'opprr  and 
iiuiiioridc  of  Platinum. — The  well-defined  reaction 
of  ammoniacal  protochloride  of  copper  on  salts  of  silver, 
which  are  reduced  and  give  a weight  of  metallic  silver 
exactly  proportionate  to  the  quantity  of  protosalt  of 
copper,  has  led  us  to  examine  the  affinity  existing  between 
the  protochloride  of  ammoniacal  copper  and  the  bichloride 
of  platinum. 

The  platinum  of  the  bichloride  is  not  reduced  to  tho 
metallic  state,  but  is  simply  brought  back  to  proto- 
chloride  ; however  large  the  excess  of  protosalt  of  copper, 
the  reduction  proceeds  no  further.  It  docs  not  thence 
follow  that  the  affinity  of  chlorine  is  greater  for  platinum 
than  for  silver.  There  is  here  a special  influence,  which 
must  bo  attributed  to  the  intensity  of  the  combinations 
formed  between  protochloridc  of  platinum  with  ammonia, 

! —combinations  whose  constitution  and  nature  M.  Reiset 
has  so  ably  explained. 

This  is  what  takes  place  : — On  pouring  a concentrated 
solution  of  bichloride  of  platinum  into  a very  ammoniacal 
liquid  saturated  with  protochloride  of  copper,  a violet 
crystalline  precipitate  is  formed,  sometimes  of  a perfectly 
pure  colour,  somewhat  like  the  beautiful  tints  of  some 
eobaltic  salts,  sometimes  with  the  colour  verging  on  grey, 
in  which  case  the  crystals  are  smaller,  and  always  in  the 
form  of  long  prisms  with  square  ends,  isolated  or  irregu- 
larly grouped,  and  often  scooped  out  with  two  conical 
cavities  approaching  at  their  points. 

These  crystals,  very  stable  when  dry,  are  insoluble  in 
water  or  alcohol,  and  alter  only  at  length  by  washing  ; 
their  composition  is  exactly  represented  b\* — 

P~]  ci.nh,. 

Their  formula  may  be  doubled,  and  they  may  be  con- 
sidered as  the  combination  of  an  ammoniacal  bichloride 
of  copper.  CuCIjNH,,  described  by  It.  Kane;  with 
Magnus’  chloride,  PtCl,NHv  But  it  is  more  probable 
that  this  combination  represents  the  chloride  of  a base, 
containing  two  metals,  analogous  to  the  unimetallic  bases 
described  by  M.  J.  Rcisct ; but  it  differs  from  the  latter 
in  containing  both  copper  and  platinum,  whose  reactions 
are  equally  masked.  -.  This  is,  wc  believe,  the  first 
instance  of  a bimetallic  ammoniacal  chloride.  Tho  reac- 
tions of  this  new  compound,  both  with  acids  and  bases, 
hardly  admit  of  any  other  supposition. 

We  shall  have  to  describe  several  interesting  com- 
pounds derived  from  it ; but  this  would  lead  us  away 
from  the  study  of  copper  itself,  to  which  for  the  prescut 
we  wish  to  restrict  ourselves. — Comptes-Rcndus,  Ivii., 
820,  63. 


Copper  itronxe  for  I*wper  Jlon^inir*. — Boil  ton 
pounds  of  logwood  twice  in  water,  filter  the  decoction  and 
evaporate  to  half  its  bulk.  Then  add  twenty  ounces  of 
tin  salt.  A precipitate  falls,  which  is  separated,  washed, 
and  dried.  The  precipitate  has  then  a dark  blue  colour, 
and  when  mixed  with  soap-suds,  spread  on  paper,  and 
well  rubbed,  it  gives  a brilliant  metallic  lustre.  Alum,  or 
bichromate  of  potash,  may  be  used  instead  of  the  chloride 
of  tin. — Deutsche  Industrie- Zeitung, 
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Supposed  Nature  of  Air  prior  to  the  Discocery  of  Oxygen.  { 


On  the  Supposed  Nature  of  Air  prior  to  the  Discovery 

of  Oxygen,  by  George  F.  Rod  well,  F.C.S. 

(Continued  from  pngc  i8  ) 

5,  Boyle*  Experiment*  continued. — Experiment 
17.*  A tube  three  feet  long  and  a quarter  of  an  inch  in 
diameter,  closed  at  one  end,  was  filled  with  mercury,  and 
inverted  in  a vessel  of  the  same  metal ; the  latter  was 
placed  within  the  air-pump  receiver,  and  the  tube 
passed  air-tight  through  its  cover ; on  exhauatiug,  the 
mercury  fell  nearly  to  a level  with  that  in  the  vessel ; 
but  the  same  level  within  and  without  the  tube  could 
never  be  attained,  because,  when  the  exhaustion  was 
carried  on  for  some  length  of  time,  air  leaked  into  the 
receiver  in  spite  of  every  precaution.  When  a quart 
receiver  was  used,  the  first  downward  stroke  of  the 
piston  withdrew  sufficient  air  to  cause  the  column  to  fall 
eighteen  and  a-half  inches.  The  falling  of  the  mercury 
was  not,  however,  entirely  due  to  the  removal  of  pressure, 
because  a minute  quantity  of  air  was  always  present  in 
the  space  above  the  mercury,  and  by  its  expansion  the 
mercury  column  would  be  depressed.  The  mercury  was 
never  Soiled  in  the  tube  in  these  early  experiments, 
hence  there  was  always  a small  amount  of  uir,  which 
was  mechanically  retained  by  the  mercury,  and  rose  into 
the  so  called  vacuum,  when  the  tube  was  inverted. 
Boyle  states  that,  when  the  tube  was  inclined,  the 
mercury  never  reached  quite  to  the  top  of  it,  and  when 
a hot  iron  was  held  near  that  part  of  the  tube  abovo  the 
mercurv,  a slight  depression  or  the  column  was  apparent. 

Exj>eriment  18.  The  height  of  the  mercury  column  in 
Torricelli's  tube  was  found  to  vary  from  duy  to  day,  and 
it  did  not  vary  in  conformity  with  the  weather-glass.t 
According  to’ Boyle  the  variation  may  be  caused  by 
ebbings  and  flowings  in  the  atmosphere,  and  by  sudden 
changes  in  its  height  and  density,  produced  by  causes 
with  which  we  are  unacquainted.  That  changes  do  take 
place,  he  considers  is  proved  by  the  fact,  that  the  refract- 
ing power  of  the  air  varies ; and  miners  had  related  to 
him  that  a certain  steam,  called  by  them  a “ damp,”} 
sometimes  arises  within  mines,  and  possesses  such  “ thick- 
ness ” that  it  extinguishes  candles  ; it  may  also  huppen, 
he  says,  that  fumes  ascend  from  the  eaith  with  such 
rapidity,  that  the  air  through  which  they  pass  is  dragged 
upwards  by  them,  and  a consequent  diminution  of  pres- 
sure on  that  part  of  the  earth  beneath  the  ascending 
currents,  takes  place. 

Mr.  Wren,  being  asked  by  Boyle  to  mention  auy 
experiment  relative  to  the  pressure  of  the  air  which  he 
would  wish  to  be  tried,  said  it  would  be  of  importance 
to  observe  if  the  height  of  the  mercury  column  varied 
according  to  the  tides,  inasmuch  os,  if  it  did  not  do  so, 
Dea  Cartes’  theory,  that  tides  are  produced  by  the 
increased  pressure  communicated  to  the  air  by  the  moon 
at  certain  times  of  the  day  thau  at  others,  would  be  dis- 
proved. Bovlodidnot  find  tho  height  of  the  column  I 
affected  by  the  state  of  tho  tides. 

Experiment  19.  Having  observed,  in  experiment  17, 
to  what  extent  a column  of  mercury  could  be  made  to 
fall  on  the  removal  of  pressure,  Boyle  next  tried  the 
same  experiment  with  a column  of  water,  contained  ina 

* Thin  experiment,  an  mention®!  in  tho  thirl  of  then*  palter*,  wan 
tried  by  n different  but  far  uioro  complete  method  by  P.-iscul ; we  mint 
bear  in  mind,  however,  that  hi*  treatise  “On  the  Weiuht  of  the 
of  Air”  was  not  pubtinhcd  Ull  i66j,  wherexs  Hoyle's  “ Physics 
Mechanical  Experiments"  appeared  ill  1661.  Pascal  undoubtedly 
made  tho  experiment  first,  but  Doyle  was  probably  unaware  of 
the  fact. 

An  acoountof  some  experiments  mado  with  the  weather  cluas  hero 
referred  to  wiU  be  given  in  the  next  Number  of  this  Journal. 

{ From  the  German  “ dam pf,"— vapour,  stcuin,  fumo. 


tube  four  feet  long.  On  exlmu*ting,  the  water  fell  to 
within  a foot  of  the  surface  of  water  in  the  vessel  into 
which  the  open  end  of  the  tube  dipped.  When  air 
was  re-admitted  into  the  receiver,  water  was  driven 
violently  to  the  top  of  the  tube. 

In  the  11st  experiment  Boyle  declares  he  will  not  say 
for  certain  “ whether  or  no  air  be  a primogeuinl  body,” 
incapable  of  conversion  into  water;  for,  although  many 
have  affirmed  that  when  water  is  heated  it  becomes  air, 
he  has  observed  in  chemical  distillations  that  the  vapour 
of  water  quickly  returns  to  water;  and,  in  the  Muwrum 
Kircherianum,  Schott  us  states  there  is  a hermetically 
sealed  glass  vessel  half  full  of  water,  which  had  been 
sealed  lor  fif.y  years,  without  the  water  becoming  air. 
On  tho  other  hand,  however,  it  appears  that  air  can  be 
produced,  because,  when  a number  of  iron  nails  were 
placed  in  a mixture  of  oil  of  vitriol  and  water,  Boyle 
found  that  a quantity  of  air  was  evolved,  and,  although 
this  does  not  prove  that  water  may  become  air,  it  proves, 
he  considers,  that  air  may  be  generated. 

If,  by  any  chance,  Boyle  had  brought  a candle  nea*r 
his  newly-generated  air,  what  a wide  field  would  have 
been  opened  to  him  when  he  found  that  there  were  other 
airs  differing  from  M the  air ; ” but  the  possibility  of  there 
being  different  kinds  of  air  does  not  seem  to  have 
entered  his  head ; for  even  carbonic  acid  gas,  although 
so  totally  different  from  ord inary  air,  was  only  dis- 
tinguished by  him  as  u thickened  air.” 

Experiment  17,  A watch  was  suspended  by  a thread 
in  the  air-pump  receiver;  on  exhausting,  the  ticking 
ceased  to  be  heard ; but  w'hen  air  was  re  admitted,  it 
was  heard  as  distinctly  as  before  exhaustion. 

A bell  was  supported  in  the  receiver  by  a bent  stick, 
the  ends  of  which  pressed  against  the  sides  of  the 
receiver;  when  the  latter  was  exhausted,  and  the  bell 
rung,  the  sound  was  distinctly  audible ; hence  Boyle 
concluded  that  souud  can  be  conveyed  by  some  rarer 
medium  than  air. 

This  is  onu  of  many  examples  of  the  great  disad- 
vantages under  which  the  early  experimenters  laboured, 
and  we  must  make  every  allowance  for  the  fabt*  conclu- 
sions at  which  they  sometimes  arrived.  When  Boyle 
made  this  experiment,  very  little  was  known  about  the 
nature  of  sound;  there  were  no  previous  experiments  to 
tell  him  that  the  thread  would  not  convey  the  vibrations 
to  the  receiver,  whereas  tho  stick  would  do  so,  and  he, 
therefore,  could  have  no  reason  for  believing  that  there 
would  be  any  difference  in  the  result  obtained,  whether 
he  suspended  his  sounding  body  by  a thread  or  by  a 
piece  of  wood,  and  yet  perfectly  contrary  effects  were 
produced,  and  he  was  thus  led  to  a wrong  conclusion. 

Experiment  33  was  made  with  a view  of  determining 
the  pressure  of  air  on  a known  area.  The  air-pump 
receiver  was  removed  from  the  pump,  and  the  piston 
fotced  to  the  top  of  the  cylinder,  the  upper  orifice  of  the 
latter  (into  which  the  shank  of  the  stop-cock  of  the 
receiver  fitted)  being  left  open  ; weights  were  attached 
to  the  piston  until  it  was  drawn  down.  The  piston  was 
then  forced  to  the  top  of  the  cylinder — the  upper  orifice 
of  tho  latter  closed— and  weights  were  again  attached 
until  the  piston  was  drawn  down  ; the  weights  obviously 
represent  the  force  necessary  to  overcome  the  pressure 
of  the  air,  acting  on  the  area  of  the  piston  + the  force 
necessary  to  overcome  the  friction  between  the  piston 
and  pump  barrel ; the  weight  necessary  to  overcome  the 
latter  source  of  resistance  having  been  previously  deter- 
mined, it  was  subtracted  from  the  total  weight,  and  it 
was  thus  found  that  111  lbs.  were  competent  to  over- 
come the  pressure  of  the  air  on  the  piston.  The  experi- 
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ment  was  modified  by  drawing  the  piston  to  the  bottom 
of  tho  cylinder,  against  the  pressure  of  the  air,  and  see- 
ing how  much  weight  it  would  draw  up — 105  lbs.  + the 
weight  of  the  piston  rod  were  raised. § 

Experiment  34-  Reasoning  by  analogy  from  tho  fact 
that  two  bodies  of  equal  weight  in  air,  but  of  different 
bulk,  when  weighed  in  water  no  longer  balance  each 
other,  Boyle  conceived  that  two  bodies  of  equal  weight 
in  air  would  not  be  so  in  a vacuum.  He,  therefore, 
balanced  on  the  opposite  ends  of  a balance,  capable  of 
turning  with  ^fnd  of  a grain,  a piece  of  cork  and  a piece 
of  lead ; the  balance  was  placed  in  the  air-pump  receiver: 
on  exhausting,  the  cork  w as  found  to  preponderate,  but 
on  readmitting  air,  it  continued  to  prej»onderate  from 
some  cause  which  Boyle  was  unable  to  discover. 

Experiment  36.  It  is  obvious,  Boyle  writes,  that  if  we 
coaid  place  a balance  above  the  atmosphere,  or  in  a 
vacuum,  we  might  weigh  a quantity  of  air  in  the  scales 
of  the  balance,  just  as  we  weigh  substances  in  the  air. 
In  order  to  put  this  idea  in  practice,  he  procured  a small 
44  glass  bubble,”  about  the  size  of  a hen’s  egg,  and  scaled 
it  hermetically.  It  was  then  fastened  to  ono  end  of  the 
beam  of  the  balance  used  in  experiment  34.,  and  was 
counterpoised  by  a piece  of  lead.  The  balance  was 
placed  in  the  receiver;  on  exhausting,  the  vessel  of  air 
greatly  prepon derated,  and  by  placing  weight*  on  the 
other  scale  of  the  balance,  so  as  to  drag  down  the  air- 
vessel,  it  was  found  that,  in  a vacuum,  the  air  in  the 
bubble  weighed  |ths  of  a grain.  On  one  occasion, 
when  the  exhaustion  had  been  continued  for  some  time, 
the  included  air  burst  the  bubble  with  violence. 

Boyle  here  describes  several  experiments  which  he 
made  in  order  to  determine  the  relative  weights  of  air 
and  w*ater.  Tho  determination  had  been  previously 
made  by  several  different  methods.  Galileo  found  water 
to  be  400  times  heavier  than  air ; Ricciolus  (by  weighing 
a bladder  of  nir  in  air),|l  10,000  times;  and  Nlorscunus, 
1356  times.  Boyle’s  method  was  to  heat  ft  copper 
elnpile  of  known  weight  to  redness,  stop  up  the  orifice 
with  wax,  weigh,  jxrforate  the  wax  to  allow  air  to 
enter,  and  again  weigh ; the  elopile  was  then  filled  with 
water,  and  weighed.  By  this  method  water  was  found 
to  be  938  times  heavier  than  air. 

Boyle  next  determined  the  relative  weights  of  water 
and  mercury,  and  found  the  latter  to  be  13 times 
hmvicr  than  the  former.  The  relative  weights  of  air 
and  mercury  were  deduced  from  the  above  data,  and 
were  found  to  be  as  14000  to  1.  When  in  possession  of 
these  facts,  Boyle  was  able  to  calculate  that  the  height 
of  the  w hole  atmosphere,  if  wo  suppose  it  to  possess 
throughout  the  same  density  as  at  the  surface  of  the 
earth,  would  be  seven  miles;  but,  he  writes,  knowing  as 
we  do  how  readily  air  expands  when  pressure  is  removed 
from  it,  it  is  not  improbuble  that  tho  atmosphere  may 
extend  to  a height  of  some  hundreds  of  miles. 

Experiment  37.  Boyle  frequently  observed  that  when 
exhaustion  was  commenced  the  inside  of  the  air-pump 
receiver  became  opaque,  and  that  on  the  readmission  of  air 
the  opacity  disappeared.  We  now  know  this  phenomenon 
to  be  produced  by  the  deposit  of  minute  particles  of 
water,  previously  existing  in  the  state  of  vapour  in  the 
air.  '1  he  nir  in  expanding  perform*  work,  and  a 
certain  amount  of  molecular  motion  is  converted 
into  BUM  motion  ; consequently,  the  aqueous  vapour  in 

t The  diiimctor  of  the  piston  mu  three  incliw ; hence  Sis  »ro<* 
= 7 06S6  square  Jnct.es.  Ttie  prexauic  of  the  nir  upon  it  would,  there- 
fore, he,  Iti  round  numbers,  7 06*6  x 1$  lb*.  = 106  010  |b«. 

I It  is  obvious,  as  mentioned  in  tho  first  of  (hew  papers  (Chckicu. 
Nsws,  vol.  viil.,  p m 5 1,  that  a bladder  of  «dr,  we  ghod  iu  air,  weJglw 
ho  more  thsn  the  empty  bladder. 


the  air  is  condensed.  When  air  is  readmitted,  the 
particles  strike  against  the  sides  of  the  receiver,  and  the 
amount  of  mass  motion  previously  produced  is  recon- 
verted into  the  molecular  motion  which  produced  it;  con- 
sequently, the  deposited  water  again  becomes  vapour. 

Experiment  40.  In  order  to  bcc  whether  the  rarity  of 
the  air  in  an  exhausted  receiver  would  prevent  insects 
from  flying,  Boyle  placed  a bee  and  a fly  in  tho  receiver 
on  exhausting,  they  both  fell  dowri  “as  in  a swoon.” 

Erjteriment  41.  A lark  was  placed  in  the  receiver;  on 
exhausting,  it  w as  seized  with  convulsions,  and  although 
nir  was  quickly  readmitted,  it  failed  to  revive.  Tho 
pump  had  been  worked  ten  minutes. 

I have  mentioned  in  the  previous  paper  that  the  de- 
scriptions which  Boyle  gives  of  his  experiments  are 
exceedingly  prolix  ; we  have  a good  example  before  us 
in  this  experiment,  which  we  should,  in  the  present  day, 
describe  as  above,  but  which  Boyle,  after  telling  us  how 
he  procured  the  bird,  and  how,  when  placed  in  the 
receiver,  it  did  “ divers  times  spring  up  in  it  to  a good 
height,”  describes  as  follows: — 

“The  vessel  being  hastily,  but  carefully  clos’d,  tho 
Pump  was  diligently  ply’d,  and  tho  Bird  for  awhile 
appear’d  lively  enough;  but  upon  a greater  exsuction  of 
the  Air,  she  began  manifestly  to  droop,  and  appear  sick, 
and  very  soon  after  was  taken  with  as  violent  and  irre- 
gular convulsions  as  are  wont  to  be  observ’d  in  Poultry 
when  their  heads  are  wrung  off.  For  the  Bird  threw 
herself  over  and  over  two  or  three  times,  and  dyed  with 
her  Jlrcost  upward,  her  Head  downwards,  and  her  Neck 
awry.  And  though  upon  tho  appearing  of  these  con- 
vulsions wc  turn’d  the  stopcock,  and  let  in  the  air  upon 
her,  yet  it  came  too  late  ; whereupon,  casting  our  eyes 
upon  one  of  those  accurate  Dyals  that  go  with  a Pen- 
dulum, and  were  of  late  ingeniously  invented  by  tho 
noble  and  Learned  Hugenius,  wc  found  that  the  whole 
Tragedy  had  been  coneludcd  within  ten  minutes  of  an 
hour,  part  of  which  time  had  been  imploy’d  in  cementing 
the  cover  to  the  Receiver.” 

Wc  must  certainly  givo  Boylo  credit  for  being  an 
accurate  observer,  and  an  experimenter  who  did  not  pass 
over  the  most  minute  occurrences  without  mention;  but 
conceive  what  a memoir  would  be  in  the  present  day  if 
it  were  spun  out  like  the  above  account  of  one  experi- 
ment ! Why,  the  ltoyal  Society  would  have  to  publish 
folios,  and  the  Philosophical  fttayazint  would  become  a 
thick  quarto,  and  it  would  require  half  a lifetimo  to 
master  one  branch  of  science. 

After  the  success  of  the  lark  experiment,  Boyle  placed 
a sparrow  and  a mouse  in  the  receiver.  On  exhausting, 
they  both  died.  In  order  to  see  whether  death  was  pro- 
duced by  the  “stcamfc”  from  the  lungs  stifling  tho 
animals  or  from  want  of  air,  a mouse  was  enclosed  in  a 
large  receiver.  At  tho  end  of  several  hours  it  was  alive 
and  well,  but  died  when  the  receiver  was  exhausted, 
proving  that  want  of  air  was  tho  cause  which  had  pro- 
duced the  previous  deaths. 

Bo^le  here  enters  into  a discussion  as  to  the  nature  of 
Respiration.  Many  of  the  philosophers  of  his  time 
believed  that  the  sole  use  of  respiration  was  the  cooling 
and  tempering  the  heat  of  the  heart  and  blood  ; and 
this  theory  was  not  only  admitted  by  several  of  the 
ancient  writers,  but  by  tho  Cartesians  and  numberless 
learned  men.  But,  Boyle  answers,  fishes  and  frogs,  and 
“divers  cold  creatures,”  have  need  of  respiration ; and 
in  the  above-mentioned  experiments,  in  which  animals 
were  killed  in  rarefied  air,  it  did  not  appear  that  tho 
interior  of  the  receiver  was  hotter  than  the  external  air. 

Some  believed  that  air  passes  from  the  lungs  to  the 
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left  ventricle  of  the  heart,  both  to  reduce  its  heat  and 
“ to  generate  spirits.”  Mrabius  and  Gassendus  believed 
that  the  real  use  of  the  air  in  respiration  is  to  ventilate 
the  blood  in  its  passage  through  the  lungs,  in  which  pas- 
sage impure  vapours  are  given  off  by  the  blood,  and  are 
removed  by  the  air. 

According  to  Boyle,  the  use  of  air  in  respiration  may 
be  explained  by  two  methods;  for,  first,  just  as  a flame  is 
stifled  when  burnt  for  some  time  in  a close  vessel  by  the 
“fuligenous  steams”  which  it  generates,  so  the  vital  fire 
of  the  heart  may  require  fresh  air  to  prevent  it  from 
being  extinguished;  or  the  air  in  the  lungs  may  admit 
into  its  pores  tho  impure  vapours  of  the  blood  and 
remove  them  from  tho  lungs.  “We  know,1*  he 
continues,  “ that  air  too  much  thickened  is  unfit 
for  respiration,  because  in  the  lead  mines  of  Devon- 
ehire  * damps*  sometimes  arise  which  extinguish  candles 
and  suffocate  the  miners.  Also,  in  cellars  in  which  a 
largo  quantity  of  new*  witio  is  set  to  work,  men  havo  been 
suffocated  on  account  of  tho  great  thickness  of  the  air.” 

That  tho  air  is  “thickened”  by  respiration  Boyle 
proved  by  enclosing  a bird  in  a small  closed  vessel.  After 
three-quarters  of  an  hour  the  air  was  found  to  be  uufit  to 
support  life ; and  wo  can  quite  understand  that  the  air 
must  bo  thickened,  he  says,  if  we  admit,  with  Sanctorius, 
that  the  quantity  of  matter  which  leaves  our  bodies  by 
“ insensible  transpiration  ” exceeds  in  weight  everything 
else  which  is  given  off  from  the  body. 

Air  too  much  “thinned”  is  also  unfit  for  respiration,  as 
was  proved  by  the  death  of  the  animals  in  an  exhausted 
receiver;  ana  Acosta  states  that  he  found  some  difficulty 
in  breathing  on  tho  summit  of  a very  lofty  mountaiu  in 
Peru. 

Although  Boyle  is  inclined  to  believe  that  one  of  the 
uses  of  air  iu  respiration  is  to  purify  the  blood,  by 
removing  tho  vapours  which  it  throws  oft'  during  its 
passage  through  the  lungs,  yet  he  conceives  that  it  plays 
some  other  part ; and  Paracelsus  «|  had  a similar  idea, 
for  he  affirms  that  just  as  the  stomach  assimilates  a 
certain  amount  of  the  meat  we  cat,  and  rejects  the  re- 
mainder, “so  the  lungs  consume  part  of  the  nirt  and 
proscribe  the  rcst.n 

Cornelius  Drebbel,  *'  also  believed  that  only  a certain  1 
portion  of  the  air  j‘b  consumed  in  the  lungs,  and  it  was  re- 
rted  that  he  had  actually  discovered  that  portion.  1 1 had 
eu  confidently  stated  to  Boyle  that  Drebbel  constructed 
a vessel  for  James  I.  capable  of  carrying  twelve  rowers 
and  several  passengers  beneath  the  surface  of  water,  and 
that,  so  soon  as  it  was  apparent  that  the  air  in  the  vessel 
had  become  impure  from  respiration,  Drebbel  removed 
the  stopper  from  a bottle,  filled  with  somo  liquid,  which, 
by  its  evaporation,  quickly  rendered  the  air  pure,  and 
suitable  for  the  purposes  of  respiration.  This  fact  had 
been  mentioned  to  Boyle  by  the  friend  of  a niau  who 
had  travelled  in  the  vessel,  by  several  relations  of 
Drebbel’s,  and  by  a physician  who  married  his  daughter. 

Experiment  43.  When  water,  wine,  or  oil  of  turpentine 
were  neated  to  ebullition,  aud  placed  in  the  air-pump 
receiver,  the  boiling  recommenced  on  exhausting,  and 
continued  for  some  time ; but  hot  salad  oil  could  not  be 
made  to  boil. 

With  this  experiment  Boyle  concludes  his  letter,  first 
apologising  to  Lord  Dungarvan  for  not  relating  a larger 
number  of  experiments,  many  of  wrhich  he  had  thought 
of  and  had  wished  to  try,  “were  it  not,”  lie  writes, 
11  that  my  Avocations  are  grown  so  urgent  for  my  remove 
from  the  place  where  the  Engine  was  set  up,  that  I am 

H Bom  149;.  Diod  1541. 

**  Bora  1571.  Died  1644. 


put  to  write  your  Lordship  this  Excuse,  Weary,  and  in 
an  Innc  which  I take  in  my  way  to  my  Dearest  Brother 
Corke.” 

The  account  of  the  forty-three  experiments  detailed  by 
Boylo  in  the  treatise  we  have  been  considering,  extends 
over  107  pages  ; but  this  may  well  be  imagined  from  the 
extract  given  above  from  experiment  41. 

In  this  first  of  Boyle’s  Pneumatic  Treatises,  there  arc 
an  immense  number  of  recorded  facts ; and  w hen  we 
remember  tho  great  difficulty  of  carrying  oat  the  experi- 
ments, wo  cannot  too  highly  praise  the  industry  and 
perseverance  of  their  author.  It  is  difficult  for  us,  with 
our  improved  philosophical  apparatus,  to  conceive  tho 
amount  of  labour  attendant  on  the  trial  of  experiments 
200  years  ago,  when  the  few  instruments  which  existed 
were  to  a greater  or  less  extent  imperfect.  In  the  present 
day,  if  wo  wanted  to  make  tho  last  experiment  men- 
tioned above,  wo  should  place  our  vessel  of  hot  water  on 
the  air-purap  plate,  cover  it  with  a receiver,  work  tho 
pump  for  a few  minutes,  and  the  experimeut  would  be 
finished,  la  order  to  try  the  same  experiment  Boyle 
had  to  suspend  a vessel  of  hot  water  in  the  receiver  of 
his  air-pump,  and  to  cement  on  the  cover  of  the  receiver, 
and,  while  an  assistant  worked  the  piston,  to  alternately 
open  the  stop-cock  of  the  receiver,  close  it,  open  the 
lateral  valve,  close  it,  again  open  the  stop-cock,  and  so 
on,  till  the  exhaustion  was  as  complete  as  it  could  be; 
the  whole  apparatus  was  meanwhile  shaken  with  every 
stroke  of  the  pump,  and  leakage  of  air  at  the  rather 
numerous  joints  was  perpetually  occurring. 

(To  t.*e  continued.) 
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The  liritish  Pharmacopoeia. 

I.— Tub  Novelties  in  the  Pharmacoi'iha. 

In  commencing  our  notices  of  this  important  publication, 
wc  believe  that  wc  *hall  best  serve  the  interest  of  our 
pharmaceutical  readers  by  first  of  all  giving  a short 
account  of  the  new  compounds  and  preparations  intro- 
duced, leaxing  a detailea  criticism  of  the  pioeesscs  to  a 
future  occasion.  The  accounts  will  necessarily  be  short, 
os  they  are  merely  intended  to  give  the  pharmaceutist 
notice  of  the  novelties  with  which  it  will  be  necessary 
to  provide  himself. 

The  first  we  come  upon  is  under  the  head  Acctum , 
where  we  find  that  vinegar  made  from  French  w'inc  is 
to  be  used  in  place  of  vinegar  made  from  malt.  This 
prepaiation  is  a common  article  of  commerce,  but 
mueh  that  is  sold  under  the  name  in  this  country  is 
merely  a dilute  acetic  acid,  coloured  und  flavoured.  It 
is  here  described  os  of  a “ straw  colour,”  and  is  said  to  have 
a specific  gravity  ranging  from  1*008  to  1*022. 

Actdum  Aceticum  Glaciate  is  uUo  a novelty  toEuglish 
harmaccutists,  although  it  was  included  in  tho  last 
)ublin  Pharmacopoeia.  'This  also  is  well  known  in 
commerce,  being  largely  used  by  photographers.  The 
best  test  of  its  strength  is  its  solidifying  when  eooled  to 
nearly  320  F. 

We  may  here  anticipate  a remark  we  should  have  to 
make  hereafter  respecting  the  process  given  for  the  pre- 
paration of  Acidum  llt/drochloricum.  Elaborate  direc- 
tions arc  given  for  mixing  the  materials  aud  connecting 
the  apparatus,  but  the  writers  have  forgotten  to  mention 
that  heat  is  to  bo  applied  to  the  mixture,  bo  that,  if  the 
process  be  followed  literally,  very  little,  if  any,  hydro- 
chloric acid  will  be  obtained.  * 1 his  is  a singular  oversight 
of  the  compilers. 
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Acidum  Sutphurosum. — Sulphurous  acid  has  long  had 
a limited  use  in  medicine,  though  not  in  the  Pharma- 
copoeia. The  acid  ordered  is  a saturated  solution  of  the 
gaseous  acid  in  water,  which  lias  the  sp.  gr.  ■ ’04. 

Acrnit in — aconitine.— A practicable  process  for  the 
extraction  of  this  alkaloid  is  given,  but,  as  few  will  take 
the  trouble  to  prepare  it,  we  must  once  more  caution  our 
readers  that  the  alkaloid  made  in  this  country  only  is 
to  be  relied  upon.  The  article  imported  is,  for  the  moet 
part,  worthless. 

Ammonia  Benzoas,  benzoate  of  ammonia,  is  a salt 
well  known  to  moet  of  our  readers.  It  has  been  but 
little  used  in  medicine,  but  its  introduction  to  the  Phar- 
macopoeia will  no  doubt  increase  the  demand. 

Ammonia  Phosphas , phosphate  of  ammonia,  is  another 
novelty  of  which  it  is  not  necessary  to  say  anything. 

Anlimonii  Oxidum , the  teroxido  of  antimony,  is  now 
used  in  the  preparation  of  pulcis  antimonialis,  as  it  is 
now  again  called,  or  the pulcis  antimonii  compositus  of  the 
late  Pharmacopoeia.  Pulvis  antimonialis  is  now  ordered 
to  be  made  by  the  simple  mixture  of  one  part  of  the 
above  oxide  of  antimony  and  two  ports  of  precipitated 
phosphate  of  lime.  This  is,  in  one  sense,  an  improve- 
ment, since  a definite  compound  will  always  be  obtained. 

Antimonium  Sulphuratum  is  the  name  now  given  to 
the  tersulphurct  of  antimony. 

Antimonii  Terchloridi  Liquor  has  also  been  added  to 
the  materia  medica,  since  the  above-mentioned  oxide  is 
ordered  to  be  prepared  from  this  solution  by  precipitating 
the  oxichloride  with  water,  and  subsequently  treating 
this  precipitate  with  carbonate  of  uoda. 

Antimonium  Tartaratum  is  tho  new  name  for  the 
potassio-tartratc  of  antimony,  a very  simple  mode  of 
making  which  is  now  given.  It  consists  simply  in  first 
mixing  oxide  of  antimony  and  bitartrate  of  potash  with 
sufficient  water  to  form  a paste,  and  allowing  them  to 
stand  for  twenty-four  hours,  and  then  boiling  with  more 
water  for  a quarter  of  an  hour.  The  chemistry  of  this 
process  will  not  perplex  medical  students,  as  older  methods 
did;  and  examiners  at  the  “ Hall”  will  be  deprived  of  a 
pet  question. 

Arnica , the  root  of  the  arnica  montana,  is  used  in  the 
preparation  of  a tincture. 

Atropia  is  employed  in  a liquor  and  an  unguentum; 
the  former  in  the  proportion  of  four  grains  with  one 
drachm  of  spirit  and  seven  drachms  of  water,  and  the 
latter  with  eight  grains  of  atropia  to  half  a drachm  of 
spirit  and  an  ounce  of  lard. 

Beberia  Sulphas,  sulphate  of  beberine,  has  been  for 
some  years  a common  medicine,  and  is  probably  well 
known  to  most  of  our  readers.  So  also  is 

Bela,  Indian  bael,  of  which  a form  for  a liquid  extract 
is  given. 

Bismuthum  Album  is  the  new  namo  for  nitrate  of 
bismuth,  which  is  now  prescribed  in  the  form  of  lozenges, 
each  of  which  is  to  contain  two  grains  of  the  white 
bismuth,  together  with  some  carbonate  of  magnesia  and 
carbonate  of  lime. 

Several  lozenges  arc  prescribed  in  the  Pharmacopceia ; 
but  as  the  preparation  of  these  in  an  elegant  form  re- 
quires special  appliances  and  some  skill,  the  business 
will  necessarily  pass  into  the  hands  of  the  regular  lozenge 
manufacturers,  on  whom  tho  mnjority  of  pharmaceutists 
mu*t  rely  for  these  articles. 

Bucco  is  our  old  familiar  friend  buchu,  of  which  a 
tincture  os  well  as  an  infusion  is  now  ordered. 

Calcis  Carbona s Precipitata  is  the  article  long  ill  use 
for  tooth  powder,  and  now  ordered  to  be  used  in  the  pre- 
paration of  mistura  crette. 


Calais  Phosphas  Precipitata  is  the  phosphate  of  lime 
precipitated  by  ammonia  from  bone  ash  dissolved  in 
hydrochloric  acid.  It  is  used,  as  mentioned  above,  in 
making  pulvis  antimonialis. 

Calx  Chlorata  is  the  abbreviation  now  used  for  calx 
chlorinata. 

Cannabis  Indica  now  finds  a place  in  the  Pharma- 
copoeia. An  extract  and  a tincture  are  ordered,  the  tinc- 
ture being  made  by  dissolving  an  ounce  of  the  extract  in 
a pint  of  rectified  snirit. 

Carbo  Animalis  Purificatus,  instead  of  being  prepared 
from  bullock’s  blood,  is  now*  intended  to  be  bone  black 
deprived  of  mineral  matters  by  digestion  with  hydro- 
chloric acid. 

Chirata. — Chiretta  is  now  officinal,  and  is  used  in  a 
tincture  and  infusion.  The  infusion  is  made  with  a 
quarter  of  an  ounco  to  ten  ounces  of  water  at  iao°,  and 
is  to  stand  half  an  hour.  The  tincture  is  made  with  two 
ounces  and  a-half  to  one  pint  of  proof  spirit. 

Chlori  Liquor,  a solution  of  chlorine,  is  another  novelty 
here.  The  gas  from  six  ounces  of  hydrochloric  acid  with 
an  ounce  of  oxide  of  manganese  is  washed  with  a little 
water,  and  then  passed  into  thirty- two  ounces  of  distilled 
water.  It  is  directed  to  be  kept  in  a green  glass  bottle, 
well  stoppered,  and  in  a cool,  dark  place.  It  ought  not, 
however,  to  be  kept  many  weeks. 

Cocculus , cocculus  Indicus,  is  now  used  in  tho  form  of 
an  ointment.  Eighty  grains  of  the  seeds  are  to  be  well 
beaten  in  a mortar,  and  then  rubbed  with  an  ounco  of  lard. 

Collodium  is  to  be  made  by  dissolving  an  ounce  of 
gun  cotton  in  thirty-six  ounces  of  ether  and  twelve 
ounces  of  spirit. 

Confectiu  Piper  is  wo  may  mention  as  a new  prepara- 
tion, siucc  it  differs  considerably  from  the  old  contectio 
pilaris.  It  is  now  simply  black  pepper  two  ounces, 
carraway  pow  der  three  ounces,  and  clarified  honey  fifteen 
ounces. 

Conii  Fructus. — Tincture  of  conium  is  now  directed 
to  bo  prepared  with  hemlock  fruit  instead  of  the  dried 
leaves.  Two  ounces  and  a-half  of  the  bruised  fruit  are 
to  be  macerated  for  forty-eight  hours  with  fifteen  ounces 
of  spirit,  and  then  percolated.  When  the  fluid  ceases  to 
pass,  tho  remaining  five  ounces  of  spirit  are  to  be  poured 
into  the  percolator.  When  the  percolation  is  completed, 
the  contents  of  the  percolator  are  to  be  pressed,  ana  proof 
spirit  added  to  mako  up  the  pint. 

Conii  Succus  is  to  be  prepared  from  the  fresh  leaves, 
which  arc  to  be  bruised  and  pressed,  and  one  part  of 
rectified  spirit  added  to  three  parts  of  juice. 

Creasotum. — A mistura  creasoti  is  now  ordered.  Tho 
form  is  as  follows: — Crcosoti,  sixteen  minims;  glacial 
acetic  acid,  sixteen  minims;  spirit  of  juniper,  hulf  a 
fluid  drachm ; syrup,  an  ounce ; water,  fifteen  ounces. 
Mix  the  creosote  and  acid,  then  gradually  add  the  water, 
and  afterwards  the  syrup  and  spirit  of  juniper. 

Crocus. — A tinctura  croci,  an  ounce  to  a pint  of  proof 
spirit,  is  directed  to  he  made  by  maceration  and  percola- 
tion, as  in  the  case  of  the  tinctura  couii  fructus. 

Cusso  means  Ivousso,  ordered  in  the  form  of  an  infu- 
sion, the  directions  for  the  preparation  of  which  would 
be  enigmatical  if  the  thing  were  not  well  know  n.  Tho 
Pharmacopoeia  says : — “ Take  of  konsso,  in  coarse 
powder,  a quarter  of  an  ounce ; boiling  distilled  water, 
four  fluid  ounces.  Infuse  in  covered  vessel  for  fifteen 
miuutes  without  straining.”  It  is  meant  that  the  powder 
shall  be  swallowed,  without  which,  wo  take  it,  the  in- 
fusion would  be  of  very  little  use. 

Diyitalinum  is  the  activo  principle  of  fox  glove,  a 
process  for  making  which  is  given.  As  most  druggists 
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must  rely  on  the  manufacturers  for  such  articles  as  this, 
wc  need  not  at  present  notice  this  process,  which  other- 
wise possesses  some  interest. 

JFW  Jiavinum  Purificatum  is  ox  gall  purified  by  mixing 
it  with  rectifie  d spirit,  allowing  it  to  stand  for  some  hours, 
decanting  from  the  sediment,  and  evaporating  to  a proper 
consistence. 

(To  be  continued.) 


PHYSICAL  SCIENCE. 


On  the  Spectrum  of  Thallium , by  WILLIAM  Crookes, 
F.P.8. 

The  present  number  contains  a translation  of  a paper 
recently  communicated  to  the  Academic  des  Sciences  by 
M.  J.  Nicklk*  The  statements  in  it  are  so  extra- 
ordinary, and  so  entirely  at  variance  with  the  results  of 
my  experience,  that  I have  been  induced  to  try  several 
experiments  with  the  view  of  ascertaining  whether  I 
could  detect  any  action  of  the  kind  there  detailed. 

M.  Nickl«b  says  that  certain  sodium  compounds  possess 
an  antagonistic  action  to  the  green  thallium  line  in  the 
spectrum,  that  chloride  of  sodium  especially  has  the  pro- 
perty of  obscuring  the  green  ray,  and  that  sodium  com- 
pounds possess  a paralysing  action  on  the  green  thallium 
light.  It  is  evident  that  M.  Nicklds  does  not  hero  allude 
to  the  obvious  action  which  all  coloured  flames  possess, 
when  of  sufficient  intensity,  of  masking  minute  traces  of 
other  coloured  light.  There  is  no  need  to  write  a paper 
to  expluin  that  a largo  excess  of  salt  on  the  wick  of  a 
spirit  lamp  will  hide  traces  of  thallium  green  in  the 
same  flame  when  seen  with  the  naked  eye;  but  the  state- 
ment, that  these  two  flames,  when  mixed,  arc  incapable 
of  resolution  in  the  spectroscope,  is  one  which  must  not 
bo  accepted  without  the  most  positive  and  unmistak- 
able evidence.  1 know  not  whether  there  are  thallium 
compounds  which  do  not  possess  the  property  of  develop-  , 
ing  the  green  spectral  ray.  I have  not  yet  met  with 
such  compounds ; and  the  following  experiments  show 
that  the  green  lino  possesses  too  much  vitality  to  be 
killed  by  any  reasonable  excess  of  chloride  of  sodium. 

As  recommended  by  M.  Nickl&$,  an  excess  of  a satu- 
rated solution  of  chloride  of  sodium  was  poured  into  a 
solution  of  acetate  of  thallium.  The  precipitated  chloride 
of  thallium  was  filtered  off,  and  the  clear  liquid  was 
tested  in  the  spectroscope,  a fraction  of  a drop  being 
taken  up  on  the  end  of  a platinum  w ire  bent  into  a loop. 
As  soon  as  the  moistened  end  was  brought  into  the  flame, 
a brilliant  evolution  of  the  yellow  sodium  band  was 
observed,  accompanying  which  was  an  almost  equally 
brilliant  flash  of  the  thallium  green  line,  lasting  about 
half  a second,  and  then  suddenly  vanishing.  This  is 
characteristic  of  most  thallium  compounds  when  present 
in  small  quantities.  They  arc  so  volatile  abovo  a red 
heat,  that  the  line  partakes  more  of  the  character  of  a 
flash  than  a glow.  Chloride  of  thallium  is  especially 
volatile,  and  it  dissolves  so  slightly  in  cold  water,  or  in 
solution  of  chloride  of  sodium,  that  it  is  difficult  to  get 
by  means  of  the  spectrum  stronger  evidence  of  its 
presence  in  water  than  is  afforded  by  a momentary 
flash  of  green. 

I next  took  two  platinum  wires  looped  at  the  ends. 
One  of  them  had  a bead  of  chloride  of  sodium  fused  on 
to  it,  whilst  the  other  was  dipped  into  a saturated 
aqueous  solution  of  chloride  of  thallium.  The  thallic 
w ire  was  introduced  into  the  flame,  and  the  brilliancy 
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and  duration  of  the  green  flash  noticed.  The  bead  of 
salt  whs  next  held  in  the  flame;  and  whilst  the  whole 
of  the  apparatus  w'os  brilliantly  illuminated  with  the 
intense  yellow  rays,  and  the  field  of  the  telescope  was 
very  bright,  owing  to  irradiation  round  the  yellow 
line,  the  other  wire  was  dipped  into  the  solution  of 
chloride  of  thallium  and  brought  into  the  flame.  In 
spite  of  the  dazzling  light  given  out  by  the  ignited 
salt,  tho  green  line  was  just  as  intense  as  when  no  salt 
whatever  was  present. 

A piece  of  thallium  wire,  about  six  inches  long,  and 
weighiug  one  grain,  had  the  fiftieth  of  an  inch  cut 
from  one  end ; the  small  fragment  weighed,  therefore, 
about  the  300th  of  a grain.  This  was  taken  up  ou 
the  end  of  a platinum  wire,  and  the  two  were  melted 
together.  The  end  was  now  bent  into  a loop,  and 
introduced  into  the  flame  of  the  spectroscope.  Tho 
green  line  in  this  case  oppeared  as  a continuous  glow', 
lasting,  with  little  variation  of  intensity,  for  a con- 
siderable time.  Whilst  observing  the  line,  a bead  of 
chloride  of  sodium  was  brought  into  the  flame,  and 
after  a few  seconds  removed,  this  being  repeated  two 
or  three  times,  and  careful  notice  being  taken  whether 
the  green  line  suffered  any  diminution  of  intensity. 
No  alteration  whatever  was  apparent,  allowance  being 
made  for  the  seeming  slight  diminution  of  brightness 
caused  by  the  brilliant  illumination  of  the  field  of  the 
telescope.  • 

The  alloved  end  of  the  platinum  wire  (from  which  most 
of  the  thallium  had  by  this  time  been  burnt  away)  had, 
as  nearly  as  possible,  half  a grain  of  chloride  ot  sodium 
melted  on  to  it,  and  it  was  then  again  introduced  iuto 
the  flame  of  the  spectroscope.  The  thallium,  in  this 
case,  was  burnt  in  the  presence  of  nearly  a thousand 
times  its  weight  of  chloride  of  sodium  ; here,  if  at  all, 
the  paralysing  action  of  sodium  should  be  apparent;  but 
I could  not  detect  the  least  interference  whatever  be- 
tween the  two  lines,  which  glowed  side  by  side  in  total 
indifference  as  to  each  other’s  existence. 

I consider  these  experiments  conclusive;  and  more  accu- 
rate details  of  the  conditions  under  which  the  thallium 
line  is  destroyed  by  sodium,  are  required  before  such  an 
extraordinary  statement  can  be  admitted  as  correct. 


Fote  on  the  Spectral  Pay  of  Thallium , 
by  M.  J.  Kickles. 

I have  found  that  there  arc  thallic  compounds  which 
do  not  possess  the  property  of  colouring  flames  green, 
nor  of  developing  the  characteristic  spectral  ray ; these 
are  compounds  containing  sodium,  especially  chloride  of 
sodium.  By  its  flame  and  its  yellow  rays,  this  chloride 
completely  hides  the  green  line.  > . 

If  chloride  of  thallium  is  insoluble  in  cold  water,  it  is 
not  so  in  water  saturated  with  chloride  of  sodium,  bor 
instance,  on  pouring  this  latter  into  acetate  of  thallium, 
a precipitate  of  chloride  of  thallium  is  formed  ; but  the 
mother  liquors  contain  a notable  quantity  of  tho  latter 
without  being  able  to  colour  the  gas  flame  green. 

If,  therefore,  amongst  the  rays  of  the  solar  spectrum 
the  characteristic  one  of  thallium  has  not  been  observed, 
this  does  not  by  any  means  prove  that  this  metal  does 
not  exist  in  the  sunj  as  has  been  supposed ; for  if  it  has 
not  been  proved  to  be  present,  soda  has  been  found,  and 
the  object  of  this  note  is  to  make  known  the  paralysing 
action  of  this  metal  when  present  in  a certain  pro- 
portion. 

This  incompatibility  between  the  thallium  and  sodium 
rays  should  also  be  taken  into  serious  consideration  in 
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toxical  or  medico-legal  researches ; for  when  it  isin  com-  | 
hination  with  liquid  or  solid  animal  matter,  soda  may 
likewise  be  present,  and  in  sufficient  quantity  to  nullify 
its  action  on  the  flame,  and  thus  seem  to  show  the  absence 
of  this  poisonous  metal. 

At  the  same  time,  if  it  be  desirable  to  look  for 
this  interesting  simple  body  in  mineral  water,  mother 
liquors,  and  generally  all  saline  waters  containing  an 
excess  of  chloride  of  sodium,  it  is  necessary  to  begin  by 
separating  it  first  from  the  excess  of  soda,  cither  by 
reducing  it  with  pure  zinc,  or  by  extracting  it  with  a 
battery ; or,  lastly,  by  precipitation  with  sulphide  of 
ammonium,  or  iodide  of  potassium. 

With  reference  to  this  last,  I find  that  liquids  contain- 
ing chloride  or  bromide  of  thallium  in  solution  are  pre- 
cipitated by  iodide  of  potassium,  producing  iodide  of 
thallium  of  a beautiful  yellow  colour,  insoluble  in  the 
precipitating  iodide,  but  tolerably  soluble  in  distilled 
water. — Comptes^Rcndus,  lviii.,  13a. 
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CHEMICAL  GEOLOGY. 

A Couree  of  Twelee  lecture*,  by  Dr.  PsRCY,  F.R.S.  De- 
livered at  the  Royal  School  of  Mittei,  Museum  of  Practical 
Geology , Jermyn  Street. 

Lecture  IV. — Saturday , December  19,  1863. 
Ladies  axd  Grxtlemex, — In  the  last  lecture  we  entered 
upon  the  subject  of  carbonate  of  lime,  and  considered  the 
varieties  of  that  compound  occurring  in  nature.  There 
arc,  you  will  remember,  three:  the  amorphous  state  of 
carbonate  of  lime,  represented  by  chalk ; the  prismatic 
crystalline  state,  represented  by  arragonite  ; and  the 
rhombohedral,  represented  by  calcite.  We  then  proceeded 
to  examine  the  conditions  under  which  atrugonite  and 
calcite  are  respectively  formed  ; and  1 think  you  must  all 
have  been  struck  with  the  remarkable  facts  which  have 
been  discovered  by  Hose  with  respect  to  this  subject.  We 
have  seen  that  apparently  the  most  trifling  alterations  in 
respect  of  dilution  and  of  temperature  are  sufficient  to 
determine  the  crystallisation  of  carbonate  of  lime  in  one 
or  other  of  those  forms— facts  which  are,  apparently,  in- 
significant in  themselves,  but  in  relation  to  geology  may 
have  an  important  bearing,  os  indicating  the  precise 
conditions  which  may  have  obtained  in  former  periods 
whete  we  discover  the  presence  of  those  bodies. 

At  the  beginning  of  the  last  lecture  I called  your  atten- 
tion to  a curious  illustration  founded  on  experiment  by 
Deville ; and,  as  I do  not  appear  to  have  made  myself 
clearly  understood,  perhaps  you  will  allow  me  a minute  or 
two  to  explain  it  again.  I say  this,  because  I have  been 
asked  questions  upon  the  subject  which  clearly  prove  that 
I failed  to  render  myself  os  intelligible  as  1 ought  to  have 
done.  The  experiment  relates  to  an  interesting  mineral 
termed  “staurolite.”  I sketched  rudely  a diagram  repre- 
senting a tube  containing  successive  layers  of  alumina  and 
silica*  I then  supposed  that  this  tube  was  heated.  I will 
draw  it  horizontally  this  time,  so  as  to  make  it  perfectly 
clear.  You  pass  the  gas  in  at  one  end.  We  have  here  in 
one  compartment  alumina,  then  silica,  then  alumina,  then 
silica  again.  The  gas  wc  pass  through  is  a compound  of 
fluorine  and  silicon.  The  mineral  that  we  want  to  form 
is  a compound  of  silica  and  alumina — a silicate  of  alumina 
in  fact.  Fluoride  of  silicon — that  is,  fluorine  and  silicon 
—enters  the  tube  previously  heated.  The  change  that 
takes  place  in  the  first  segment,  or  partition,  here  repre- 
sented, is  this  : some  of  the  aluminium  is  removed,  and 
combines  with  the  fluorine,  and  passes  over  as  fluoride  of 
aluminium,  whilst  a corresponding  or  equivalent  amount 
of  the  fluoride  of  silicon  is  there  deposited,  forming  the 


mineral  in  question.  The  gas  whi:h  enters  is  fluoride  of 
silicon  ; the  gas  which  leaves  the  first  apartment  is  fluoride 
of  aluminium.  This  then  acts  upon  the  ailica,  and  a 
corresponding  change  takes  place  in  the  next  partition. 
The  aluminium  is  deposited,  and  the  silicon  escapes 
in  conjunction  with  the  fluorine.  Then  we  have  the  fluo- 
ride of  silicon  acting  upon  the  aluminium;  then  the 
fluoride  of  aluminium  acting  again  upon  the  silicon,  and 
so  forth ; so  that  with  a small  definite  amount  of  fluorine 
you  are  able  in  this  way  to  convert  on  indefinite  quantity 
of  alumina  and  silica  into  the  mineral  in  question.  It  is 
not  pretended  that  a process  identically  the  same  as  that 
which  I have  been  describing  is  actually  occurring,  or  has 
occurred  in  nature ; but  it  is  remarkably  illustrative,  as 
showing  the  possibilities,  at  all  events,  of  the  formation  of 
minerals  of  this  kind.  I hope  I have  now  succeeded  in 
rendering  that  plain  which  I had  left  obscure  on  a former 
occasion. 

In  regard  to  the  source  of  lime  in  nature,  you  find  lime 
everywhere.  In  almost  all  the  so-called  Plutonic  rocks 
lime  exists.  It  is  there  in  combination  with  silica,  as  a 
silicate  of  lime ; and  the  silicate  of  lime  may  be  easily 
extracted  from  these  rocks  by  the  solvent  action  of  water, 
especially  water  containing  carbonic  acid.  One  of  the 
most  remarkable  and  highly  calciferous  minerals  with 
which  we  are  acquainted,  is  the  well-known  labradorite, 
or  calciferous  soda  felspar,  containing  15  or  16  per  cent, 
of  lime,  which  is  the  maximum,  and  6 per  cent,  of 
soda.  Of  all  such  calciferous  rocks,  perhaps  this  is 
the  most  easily  decomposed  by  carbonic  acid ; and,  there- 
fore, there  is  no  difficulty  whatever  in  accounting  for  the 
extraction  of  lime  from  this  rock  by  ordinary  atmospheric 
influences.  Woollastonite,  or  tabular  spar,  which  is  a 
silicate  of  lime  in  which  the  oxygen  of  the  silica  is  exactly 
double  that  of  the  base,  may  also  be  decomposed  by  water 
containing  carbonic  acid.  This  may  be  a source  of  lime. 
There  is  no  difliculty  whatever,  in  fact,  in  accounting  for 
the  extraction  of  lime  from  those  rocks  which  contain 
it,  and  which  are  supposed  to  have  been  developed  by 
igneous  agency.  I will  show  you  presently,  when  I speak 
of  silicates,  a specimen  of  woollastonite  artificially  pre- 
pared last  night  at  a high  temperature.  It  ia  one  of  the 
best  I have  seen.  I have  often  made  it  in  small  crystals  ; 
but  here  it  ia  in  very  distinct  crystals,  prepared  by  fusing 
the  lime  and  the  silica  at  a high  temperature. 

We  next  pass  on  to  the  examination  of  a remarkably 
interesting  mineral,  and  one  which  is  highly  instructive 
in  its  geologic  al  bearings,  namely,  fiuor  spar  ; that  beauti- 
ful mineral  constituting  the  well-known  ornamental 
objects  which  we  aee  in  various  establishments,  aud  having 
the  common  name  of  **  blue  John."  Fluor  spar  is  cer- 
tainly one  of  the  most  interesting  minerals  with  which 
>ve  are  acquainted.  It  crystallises  in  the  cubical  system, 
and  occurs  in  various  modifications  of  that  system.  Some 
of  these  varieties  ate  remarkably  phosphorescent.  I have 
one  such  before  me,  called  chloroph&ne.  1 am  afraid 
almost  that  the  light  here  will  bo  too  intense  to  enable  you 
to  see  it  at  any  considerable  distance ; but  I think  1 shall 
be  able  to  get  evidence  enough  of  the  development  of  light 
to  illustrate  the  fact,  at  all  events.  It  somewhat  decrepi- 
tates on  heating.  I have  placed  some  of  this  fluor  spar  on 
the  end  of  a piece  of  platinum,  and  you  can  already 
perceive  distinctly  the  green  light  which  it  emits,  and 
which  will  shortly  become  still  more  conspicuous.  This 
is  a remarkably  fine  specimen  ; and  I regm  that  I cannot 
present  these  illustrations  on  a larger  scale.  That,  how- 
ever, would  be  utterly  impossible ; so  we  must  content  our- 
selves with  these  very  small  exhibitions  of  the  fact. 
Fluorine  is  widely  diffused  in  nature;  in  fact,  fluorine 
may  be  said  to  exist  everywhere,  even  in  animal  structures. 
Fluor  spar  contains  exactly  48*53  per  cent,  of  fluorine, 
the  rest  being  the  metal  calcium  ; its  specific  gravity  is,  as 
nearly  as  may  be,  3.  It  ranges  from  3*017  to  3*188.  Now, 
with  respect  to  its  solubility.  This  is  a point  of  chief  im- 
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ortance  in  regard  to  geological  influences  concerning 
uor.  The  late  Dr.  Wilson,  of  Edinburgh,  found  that 
carbonic  acid  passed  through  water  containing  finely  sus- 

S ended  fluor  dissolved  so  much  that  he  could,  without 
ifliculty,  detect  the  presence  of  lime  in  that  water  by  the 
ordinary  reagent— oxalate  of  ammonia.  We  see,  then, 
that  fluor  spar  is  sensibly  soluble  in  common  water  by  the 
agency  of  carbonic  acid,  and  not  only  so,  but  the  fluor 
•par  is  actually  soluble  to  a certain  extent — to  a very 
limited  extent,  it  is  true— in  pure  water.  He  found  that 
one  part  of  fluor  spar  dissolved  in  16913  parts  of  pure 
water ; and  the  solubility  of  it  was  somewhat  increased 
by  heat.  Fluor  spar  and  silica  may  coexist  dissolved  in 
water  ; but  no  silico-fluoride  of  potassium  is  ever  formed 
under  theao  conditions.  The  fluor  spar  is  partially  de- 
composed by  a hot  aqueous  solution  of  an  alkaline  car- 
bonate with  the  formation  of  alkaline  fluoride  and  carbonate 
of  lime ; and  this  decomposition  may  possibly  occur  in 
hot  alkaline  mineral  waters  where  fluor  spar  may  be 
present.  Fluor  spar  was  obtained  crystallised  by 
Senarmont  at  1500  centigrade  during  sixty  hours. 
The  experiment  was  made  by  heating  recently  pre- 
cipitated gelatinous  fluoride  of  calcium — a salt  easily 
made  by  double  decomposition  in  the  laboratory  of  the 
chemist.  By  heating  that  in  a sealed  glass  tube  at  250° 
centigrade,  during  sixty  hours,  with  a solution  of  nn 
alkaline  bicarbonate,  and  also  with  the  insertion  of  a little 
bulb  containing  hydrochloric  acid  sufficient  to  act  upon 
the  bicarbonate,  and  to  evolve  carbonic  acid,  he  succeeded 
in  obtaining  the  fluor  spar  distinctly  crystallised.  There 
is  no  necessity,  I take  it,  for  supposing  the  existence  of  a 
high  temperature  during  the  formation  of  fluor  spar  under 
uatural  conditions.  We  have  seen  just  now  that  the  fluor 
spar  is  soluble,  not  only  in  pure  water,  but  still  more  so  in 
water  containing  carbonic  acid,  which  everywhere  occurs 
in  nature.  And  this  cause  U quite  sufficient  of  itself  to 
enable  us  to  explain  the  formation  of  these  beautiful  and 
magnificent  crystals  of  fluor  spar,  which  we  meet  with  in 
mineral  lodes.  Time  is  the  great  element ; but  what  is 
time  in  a geological  sense  ? A thousand  years  is  hardly 
as  one  day ; and,  when  we  have  to  deal  with  these  enormous 
periods,  there  is  no  difficulty  at  all  in  accounting  for  the 
formation  of  those  magnificent  minerals  by  the  slow,  yet 
certain,  operations  of  nature.  Now,  with  regard  to  the 
influence  of  heat  upon  fluor  spar  : this  is  a point  of  con- 
siderable consequence.  It  may  be  supposed  by  some  that 
fluor  spar  might  have  been  injected  in  a molten  state  into 
mineral  veins ; but  I believe  there  is  no  instance  in  which  it 
can  be  shown  that,  where  flflor  spar  exists  to  any  great  ex- 
tent in  mineral  veins,  the  veins  themselves  have  presented 
any  indication  of  igneous  action.  Still,  it  is  by  no  means 
impossible ; for  we  find  that  fluor  spar  can  be  fused,  and 
rendered  perfectly  liquid,  at  a very  high  temperature.  I 
have  here  the  result  of  an  experiment,  which  happens  to 
have  turned  out  remarkably  successful.  A piece  of  blue 
fluor  was  put  into  a platinum  crucible,  and  then  exposed 
to  a very  high  temperature.  It  fused  beautifully,  and,  os 
good  luck  would  have  it,  there  is  a large  cavity  in  the 
interior,  and  in  that  cavity  you  see  protruding  delicate 
octahedral  crystals  as  distinct  as  possible.  Dr.  Wilson 
detected  fluor  in  various  rocks — for  example,  the  Aberdeen 
and  Peterhead  granite,  and  various  trap-rocks  from  the 
vicinity  of  Edinburgh.  In  fact,  fluorine  is  everywhere  ; 
and  almost  every  element  of  nature  we  shall  find  by-and- 
by,  I suppose,  to  be  every  where — in  minute  proportions,  it 
is  true.  It  occurs  in  numerous  minerals,  especially  various 
micaceous  minerals,  in  pyrochlore,  zircon-syenite,  certain 
varieties  of  hornblende,  topaz,  pycnite,  chondrodite,  and, 
as  we  have  seen,  in  cryolite  also  abundantly.  Almost  all, 
if  not  all,  fluor  (by  fluor  I mean  fluoride  of  calcium)  seems 
to  be  a secondary  product,  derived  from  minerals  containing 
fluorine  decomposed  by  the  action  of  percolating  water. 

The  pseudomorphs  we  meet  with  in  mineralogical 
cabinets  tell  a very  important  story  with  regard  to  the 


formation  of  fluor,  and  also  other  mineralogical  specimens 
which  are  too  apt  to  be  despised  by  many  persons.  Many 
most  interesting,  though  unattractive,  specimens  to  the 
eye,  capable  of  telling  a wonderful  history  with  regard  to 
their  formation,  w e have  seen  rejected  as  not  being  particu- 
larly good  in  point  of  formation  of  crystals,  or  not  line  in 
the  dealer's  sense.  Specimens  which  arc  looked  upon  with 
contempt  are  often  in  the  highest  degree  instructive.  With 
regard  to  these  pseudomorphs,  we  find  that  one  in  par- 
ticular, to  which  I wish  to  direct  your  attention,  is  by  no 
means  of  uncommon  occurrence — namely,  the  pseudo- 
morph  quartz.  We  find  sometimes  large  crystals  of  fluor 
spar  coated  beautifully  with  quartz,  or,  in  fact,  presenting 
a cube  of  quartz,  the  fluor  spar  having  been  more  or  less  — 
sometimes  completely — removed,  thus  showing  that  the 
solvent  action,  whatever  it  may  have  been,  which  was 
capable  of  removing  fluor,  was  not  capable  of  acting  upon 
the  quartz.  This,  then,  may  furnish  us  with  a very  in- 
teresting indication  with  regard  to  the  agents  concerned 
in  producing  these  forms.  In  further  proof  of  the  aqueous 
origin  of  fluor,  I might  mention  the  fact,  that  fluor  crystals 
are  sometimes — nay,  not  very  unfrequently — found  to 
contain  water.  Fluor  spar  has  been  found  in  the  deposit  of 
certain  mineral  springs — the  Carlsbad  springs,  for  example, 
where  it  was  first  detected  by  Berzelius.  From  those 
springs,  according  to  BischofT,  who  has  made  the  cal- 
culation, the  quantity  of  fluor  spar  extracted  naturally, 
and  naturally  deposited,  is  supposed  to  be  24,700  lbs. 
Hence,  as  he  said,  there  is  no  difficulty  in  the  lapse  of 
ages  in  accounting  for  the  formation  of  considerable 
accumulations  of  fluor  spar  even  from  this  source. 

I might  say  a great  deal  more  about  the  compounds  of 
lime ; but  I am  afraid  I must  draw  to  a close  with  these 
observations  upon  fluor,  and  proceed  at  once  to  the  subject 
of  magnesium.  The  metal  magnesium  forms  the  base  of 
the  well-knowrn  magnesia.  It  is  only  lately  that  wc  have 
been  able  to  separate  these  metals  from  their  bases  in  any- 
thing like  respectable  proportions  ; and  now  magnesium 
bids  fair  to  become  an  article  of  commerce  like  alu- 
minium. It  is  a metal  simitar  in  appearance  to  aluminium 
— whiter  in  point  of  colour.  It  is  a remarkably  light 
metal — lighter  even  than  aluminium.  It  is  malleable,  and 
can  be  hammered  or  rolled  out  like  aluminium.  It  can 
be  drawn  out  into  wire  ; and  recently  a process  has  been 
adopted  for  its  extraction  on  a large  scale ; so  that  now 
we  may  have  magnesium  by  the  pound.  It  has  a strong 
affinity  for  oxygen  at  a high  temperature.  Although, 
as  was  the  case  with  aluminium,  it  requires  an  extra- 
ordinary amount  of  force  to  separate  the  magnesium  from 
its  combination  with  oxygen,  yet,  when  separated,  it  is 
remarkable  how  stable  the  metal  is  at  the  ordinary  tempe- 
rature of  the  air.  If,  however,  we  apply  heat,  it  will 
take  fire,  combining  with  oxygen,  and  producing  a wonder- 
fully intense  light.  It  can  be  used  with  advantage  for 
photographic  purposes.  I think  you  will  be  able  to 
sec  distinct  evidence  of  this.  Only  imagine  a globe  of 
magnesium  surrounded  with  an  atmosphere  of  oxygen 
burning  for  ages,  and  producing  a light  as  bright  as  that 
of  the  sun ! 

Magnesia  consists  of  one  equivalent  of  the  metal  mag- 
nesium and  one  of  oxygen.  It  is  largely  diffused  in  nature, 
where  it  exists  in  combination  with  carbonic  acid,  and  it 
also  exists  very  extensively  in  combination  with  rilica,  es 
we  shall  see  hereafter. 

But  the  carbonate  of  magnesia  is  the  salt  especially  to 
which  I have  now  to  direct  your  attention.  I have  pro- 
duced here  in  this  glass  case  a quantity  of  magnesia,  just 
to  give  you  an  idea  of  what  it  appears  like  by  the  precipi- 
tation of  magnesia  from  common  Epsom  salts  in  the 
ordinary  way — by  carbonate  of  soda.  Curbonute  of 
magnesia  thus  produced  occurs  as  a white  nmorphous 
powder,  perfectly  non-crystalline.  It  may,  however,  be 
obtained  crystallised,  and  when  crystallised  it  is  known 
under  the  term  of  magnesite.  In  nature  it  occurs  both 
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crystallised  and  amorphous  ; and,  in  some  localities,  car- 
bonate of  magnesia  is  found  remarkably  pure,  and  in 
large  quantity.  I recollect  some  years  ago  seeing  some 
large  glass  works,  where  I think  I may  say  I saw  some 
hundreds,  if  not  thousands,  of  tons  of  almost  pure  car* 
bonateof  magnesia,  imported  somewhere  from  Greece.  It 
was  employed  in  the  manufacture  of  soda.  I was  wxnder- 
fully  struck  with  the  enormous  quantity  of  it,  and  with 
the  fact  of  the  importation  of  carbonate  of  magnesia 
nearly  chemically  pure,  for  we  examined  it,  and  found 
scarcely  a trace  of  impurity  in  it.  It  occurs  also  in 
various  other  localities,  on  the  continent,  and  elsewhere. 
Carbonate  of  magnesia  is  thrown  down  in  an  amorphous 
state  by  precipitation  from  solution,  and  it  may  be  ob-  1 
tained  crystallised  by  the  action  of  neutral  carbonate  of 
soda  on  sulphate  of  magnesia  at  a temperature  of  160* 
centigrade.  There  it  is  at  the  ordinary  temperature  amor-  1 
phous.  But  if  precaution  be  taken  to  raise  the  temperature 
during  the  precipitation  or  afterwards,  then  you  may 
have  it  distinctly  crystallised,  and  it  requires  160°  centi- 
grade to  produce  that  effect.  It  occurs,  massive,  as  I hare 
said,  abundantly,  and  crystallised,  in  various  localities. 
With  regard  to  the  solubility  of  carbonate  of  magnesia 
in  pure  water ! one  port  dissolves  in  4006  times — 
say,  in  round  numbers,  4000  times  — its  weight  of 
water.  And  one  part  of  magnesia  dissolves  in  74s  parts 
by  weight  of  water  containing  carbonic  acid.  Car- 
bonate of  mugnesia  exists  dissolved  in  sea* water.  In  the 
water  of  the  ocean  between  Belgium  and  this  country, 
Bischoff  found  one  port  dissolved  in  6060  parts  of  water. 
There  is,  therefore,  in  sea- water  a copious  source  of  car- 
bonate of  magnesia.  Carbonate  of  magnesia  is  decomposed 
at  a low  temperature  by  heat — in  fact,  at  a much  lower 
temperature,  I believe,  than  carbonate  of  lime,  and  this  is 
a point  of  considerable  interest.  One  or  two  manufacturing 
processes  have  actually  been  founded  upon  this  fuct.  If 
you  take  carbonate  of  lime — limestone,  and  heat  it  in  a close 
retort,  for  reasons  assigned  on  a previous  occasion,  you 
will  not  find  carbonic  acid  liberated — not  at  all  easily 
except  at  a pretty  high  temperature,  and  then  not  easily, 
unless  some  other  gas  than  carbonic  acid  gas— the  vapour 
of  water,  for  example — is  passed  over  it.  This  is  not  the 
case  with  carbonate  of  magnesia.  It  decomposes,  as  I said 
just  now,  at.  a comparatively  low  temperature,  so  that 
when  you  have  a double  compound  of  carbonate  of  mag- 
nesia and  carbonate  of  lime  known  bb  dolomite,  to  which  I 
shall  presently  direct  your  attention,  and  heat  that  in  a 
close  vessel  at  a low  temperature,  carbonic  acid  distils 
off  from  the  magnesia  easily  and  may  be  collected, 
leaving  the  carbonate  of  lime  almost  unchanged.  That  is 
an  important  point  in  reference  to  geological  matters,  as 
we  shall  see  hereafter.  This  fact  is  not  generally  known. 
A patent  w as  taken  out  for  the  process  a good  many  years 
ago,  I saw  it  myself  in  operation  nearly  thirty  years  ago. 
The  carbonic  acid  produced  was  intended  to  be  applied  in 
the  manufacture  of  carbonate  of  soda.  It  is  a curious  point, 
that  although  the  dolomite  was  apparently  very  pure  and 
free  from  organic  matter,  there  being  no  trace  of  organic 
matter  to  the  eye  in  the  dolomite  that  was  employed,  yet 
the  quantity  of  offensive  gas  resulting  from  the  destruc  tion 
of  some  invisible  organic  matter  in  that  dolomite,  rendered 
the  process  eventually  unserviceable,  and  it  was  abandoned 
In  consequence.  No  doubt,  if  such  a piece  of  dolomite 
were  examined  by  the  chemist  in  his  laboratory,  he  would 
fail  to  detect  the  presence  of  organic  matter  in  it ; but 
when  we  operate  upon  a large  scale, we  get  decisive  results, 
which  we  fail  to  obtain  on  a small  scale.  The  fact  is  worthy 
of  note,  os  showing  that  even  dolomite  which  appears  to 
be  perfectly  pure,  free  from  the  contamination  of  organic 
matter,  may  yet  contain  it  in  sufficient  quantity  to  render 
the  carbonic  acid  liberated  from  it  when  heated,  exceed- 
ingly offensive  by  its  odour, — for  the  odour  could  only 
have  arisen  from  the  presence  of  organic  matter. 

With  regard  to  silicate  of  magnesia,  it  occurs  abun- 


dantly in  nature.  It  is  slightly  soluble  in  water,  but 
I do  not  find  that  the  degTcc  of  solubility  has  been  exactly 
ascertained.  Here  is  a point  to  be  noticed.  Silicate  of 
lime,  we  have  seen,  is  decomposed  easily  enough  by  car- 
bonic acid  and  water.  Even  when  the  silicate  is  simply 
mechanically  suspended  in  the  water,  it  yet  may  be  decom- 
posed by  the  carbonic  acid.  According  to  Bischoff,  this 
is  not  the  cane  with  silicate  of  magnesia.  This  point 
may  be  exceedingly  important  in  its  geological  relations. 
Silicate  of  magnesia,  according  to  him,  cannot  be  decom- 
posed by  carbonic  acid  when  merely  suspended  In  water. 
It  must  be  actually  dissolved  therein  to  suffer  decomposi- 
tion by  this  acid. 

(To  bo  continued.) 


ACADEMY  OF  SCIENCES. 

January  i8f  1864. 

M.  Damouu  communicated  a note  M On  the  Density  of 
Zircon This  has  been  found  to  vary  between  4x4  and 
4*67.  The  author  found  that  by  calcination  at  a white 
heat  the  density  increased  from  jlttth  to  ^th.  He  infers 
that  the  specific  gravity  of  the  mineral  depends  upon  its 
molecular  state-  The  infusibility  of  zircon  is  remarkable. 
M.  Damour  could  only  fuse  a thin  layer  of  the  surface  by 
using  the  ox y hydrogen  blow-pipe. 

M.  Pisaxi  presented  an  analysis  of  an  aerolite  which 
fell  near  Louvain  on  December  7,  last  year.  The  density 
of  the  stone  was  3*515.  It  was  composed  of — 

Iron,  with  nickel,  tin,  and  traces  of  phosphorus  8 ‘67 
Iron  pyrites  .......  6x6 

(Tiroinated  iron 

Silicates 84*28 

997* 

The  silicates  appear  to  have  been  a mixture  of  augite 
and  felspar. 

A note  by  M.  MACHF.xfe  **  On  the  Artificial  Preparation 
of  Pure  Oxalic  Acid"  was  presented. 
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International  Exhibition  : Jurors'  Report.  Class  //.,  Section 
A . Chemical  Products  and  Processes.  Reporter,  A.  W. 
Hofmann,  F.U.S.,  LL.D.,  &c.,  &c. 

(tenth  notice.) 

(CosftNMti  /root  ycfft  46.) 

The  first  of  the  organic  products  mentioned  in  the  Report 
is  oxalic  acid,  and  the  greatest  novelty  in  connexion  with 
this  article  since  1851  is  the  manufacture  from  sawdust, 
which  naturally  occupies  some  space  iu  the  report.  A 
well-merited  compliment  is  here  paid  to  the  enterprise 
and  skill  of  Messrs  Roberts,  Dale,  and  Co.,  of  Man- 
chester, who  have  perfected  this  and  many  other  industrial 
processes.  Gay-Lussac  so  far  back  as  1829  showed  that 
oxalic  acid  was  produced  when  sawdust  was  heated  with 
caustic  potash ; and  later,  M.  Possoz  announced  that  this 
effect  was  more  easily  produced  when  a mixture  of  potash 
and  soda  was  employed,  than  when  either  alkali  was  used 
alone.  It  remained,  however,  for  Messrs.  Dale  and  Co.  to 
make  it  an  industrial  process.  That  they  have  succeeded 
the  market  price  of  oxalic  acid  sufficiently  shows.  In 
1851  the  price  was  15c!.  or  i6d.  per  lb. ; it  is  now  8d.  or  gd. 

The  Report  states  that  the  manufacture  will  probably 
remain  a monopoly,  on  account  of  the  enormous  amount 
of  fuel  required,  an  expenditure  of  forty  tons  of  coal  being 
necessary  to  produce  one  ton  of  oxalic  acid.  We  give  an 
outline  of  the  process.  A mixture  of  two  equivalents  of 
soda  and  one  of  potash  in  solution  is  evaporated  to  about 
«*35  *P-  g**  At  this  stage,  sawdust  is  introduced  as  lone 
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as  it  will  dissolve.  The  paste  produced  is  placed  in  thin 
layers  on  iron  plates,  which  are  heated  to  about  a $o°  C., 
and  the  paste  stirred  until  the  materials  are  perfectly  dried, 
but  without  charring.  About  18  to  30  per  cent,  of  oxalic 
acid  is  thus  obtained,  which  is  separated  in  the  following 
way The  mass  is  treated  with  water  heated  to  150  C., 
in  which  all  dissolves  but  the  oxalate  of  soda,  which,  being 
but  slightly  soluble,  falls  to  the  bottom.  The  oxalate  of 
sodium  is  then  decomposed  by  boiling  with  hydrate  of 
lime,  and  the  resulting  oxalate  of  lime  is  decomposed  by 
the  use  of  three  equivalents  of  sulphuric  acid  to  one  of  the 
oxalate.  The  solution  of  oxalic  acid  is  run  out,  eva- 
porated, crystallised,  and  purified.  From  two  parts  of 
sawdust  one  part  of  oxalic  acid  may  thus  be  obtained. 

Acetic  acid  is  also  made  from  saw- dust.  The  material 
is  slowly  delivered  to  the  retort  by  means  of  a hopper,  and 
the  residual  finely-divided  charcoal  is  carried  into  a vessel 
of  water.  This  method  is  not,  however,  considered  very 
remunerative,  and  the  distillation  from  split  blocks  is  con- 
tinued. A great  improvement  in  this  manufacture  is  that 
patented  by  Mr.  Condy,  who  destroys  the  empvreumatic 
matters  by  a rectification  with  bichromate  or  permanga- 
nate of  potash.  A remarkably  pure  acid  is  thus  obtained, 
which  may  be  used  for  14  fortifying  " malt  vinegar  in  place 
of  the  mineral  acid  which  the  law  allows. 

The  use  of  the  crude  acid  for  the  preparation  of  the 
acetate  of  iron,  and  other  acetates  for  mordants,  is  without 
objection  ; but  for  other  purposes  a purer  acid  ia  required. 
This  is  obtained  by  converting  the  crude  acid  into  acetate 
of  soda,  or  acetate  of  lime,  purifying  these  first  by  distilla- 
tion to  get  rid  of  methylic  spirit,  and  then,  by  heating,  to 
char  other  foreign  matters,  and  finally  dissolving  and 
recrystalUsing  the  salt,  which  is  afterwards  decomposed 
by  sulphuric  acid. 

A process  for  the  preparation  of  glacial  or  monohydrated 
acetic  acid  is  here  ^iven,  which  we  may  quote  at  length, 
since  the  consumption  of  this  article  in  England  is  likely 
to  be  increased  by  its  introduction  into  the  British  Phar- 
macopoeia : — 

“ Nearly  twenty  years  ago,  M.  Melsens,  a distinguished 
Belgian  chemist,  observed  that  ordinary  acetate  of  potas- 
sium, when  supersaturated  with  ordinary  acetic  acid,  yields 
on  evaporation  an  acid  salt  containing,  according  to  his 
analysis, 

KCjHjO-.HCjHjO,. 

“ The  concentrated  solution  solidifies  on  cooling  to  a 
crystalline  mass.  The  crystals  of  this  salt  may  be  heated 
in  r ocuo  to  120°  C.  without  losing  weight.  At  148°  C.  the 
salt  fuses  with  loss  of  a minute  quantity  of  acid  ; at 
ioo°  C.  it  begins  to  boil,  evolving  vapours  of  cryatalliaablc 
hydrate  of  acetic  acid  ; at  300°  C.  the  retort  contains 
neutral  acetate  of  potash,  which  is  decomposed  only  when 
the  temperature  is  still  further  raised.  M.  Melsens  ex- 
ressed  at  the  time  the  opinion  that  this  observation  might 
c utilised  for  the  production  of  monohydrated  acetic  acid 
on  a large  scale.  Indeed,  if  neutral  acetate  of  potash  be 
distilled  with  an  excess  of  moderately  dilute  acetic  acid, 
the  salt  fixes  part  of  this  acid,  whilst  another  portion, 
more  dilute,  passes  over.  Gradually  the  concentration  of 
the  acid  increases,  and  ultimately  a point  is  reached  when 
the  distillate  solidifies.  It  is  necessary  to  keep  the  tem- 
perature below  300°,  since  the  distillate  becomes  coloured 
and  acquires  an  empyreumatic  odour  if  the  heat  be  in- 
creased beyond  that  point.” 

The  manufacture  of  tartaric  acid  offers  nothing  of  par- 
ticular interest ; but  wre  may  quote  what  the  Reporter 
saw  at  the  works  of  M.  C.  Kestner,  at  Thann.  The 
method  of  separating  tartaric  acid  there  adopted  is  the 
following : — 

“The  crude  Urtar  is  dissolved  in  hydrochloric  acid, 
which  separates  at  once  the  greater  part  of  the  organic 
impurities,  and  also  some  colouring  matters  insoluble  in 
hydrochloric  acid.  The  solution  is  then  precipitated  by 


lime,  and  the  tartrate  of  lime  decomposed  by  sulphuric 
acid." 

The  purification  is  effected  in  the  usual  manner. 

Wc  come  next  to  dyeing  matters,  which  must  neces- 
sarily occupy  a larger  space ; and  at  this  point  we  may 
mention  that  the  collected  reports  of  the  juries  are  now 
issued  in  a 15s.  volume.  The  Report  we  are  noticing  is 
not  yet  to  be  had  in  a separate  form — at  which  we  must 
once  more  protest— since  it  appears  to  us  to  be  almost  the 
only  one  worth  purchasing. 


Chemistry.  By  the  lato  George  Wilson,  M.D.,  F.R.S. 
Revised  and  enlarged  by  Stevenson  Macadam,  Ph.D., 
&c„  &c.  (Chambers’  Educational  Course.)  London 
and  Edinburgh : W.  and  R.  Chambers. 

An  Introduction  to  Chemistry  ; it, ridding  a Popular  Sum- 
mary of  Animal  and  Vegetable  Physiology.  London : 
Hnrdwicke. 

The  first  of  the  above-named  books  may  be  said  to  bo  the 
best  elementary  work  on  chemistry  ever  published. 

The  second  is  one  of  44  Hardwicke’s  Elementary  Books/' 
a very  cheap  series  of  works,  intended  by  that  enterprising 
publisher  to  spread  a knowledge  of  scientific  principles 
among  the  labouring  classes.  The  series  deserves  a great 
success. 


Fi'rif  Outlines  of  a Dictionary  of  the  Solubilities  of  Chemical 

Substances.  By  Frank  li.  Stoker.  Part  II.  London: 

Triibner  and  Co.  Cambridge  (U.S.) : Sever  and 

Francis.  1863. 

We  have  much  pleasure  in  noticing  the  second  part  of 
this  valuable  work,  which  carries  it  oti  from  44  Conrolru- 
linolic  Acid  ” to  44  Protoxide  of  Tin.”  It  is  not  necessary 
for  us  to  say  anything  of  the  design  and  execution  of  the 
work  ; the  following  extracts  will  give  our  readeis  an  idea 
of  both : — 

“Ctanidr  or  Silver.— (AgC’jN  = AgCy.)— Insoluble 
in  water,  and  in  dilute  nitric  acid.  (Fresenius,  ( juant 
p.  142.)  Sparingly  soluble  in  dilute  nitric  acid ; more 
readily  in  boiling  than  in  cold.  (Thawlow).  Unacted 
upon  by  other  dilute  oxygen  acids.  Decomposed  by 
strong  acids.  (Ittner.)  Not  soluble  to  a perceptible 
extent  in  commercial  cyanhydric  acid.  (Gore.)  Soluble 
in  aqueous  solutions  of  the  cyanides  of  ammonium,  potas- 
sium. sodium,  calcium,  barium,  ami  strontium. 

44  Very  soluble  in  aqueous  solutions  of  the  cyanides  of 
potassium  and  of  Bodium,  of  chloride  of  ammonium,  and 
of  hyposulphite  of  soda.  (Gore.)  Soluble  in  boiling 
aqueous  solutions  of  the  chlorides  of  potassium,  sodium, 
calcium,  barium,  and  magnesium  ; but  at  ordinary  tempe- 
ratures this  solution  takes  place  very  slowly.  Also  soluble 
in  solutions  of  hyposulphite  of  soda,  fcrrocyanide  of 
potassium,  carbonate,  sulphate,  nitrate,  and  ^ccinate  of 
ammonia,  and  in  a large  excess  of  a hot  solution  of  chloride 
of  ammonium.  Soluble  in  ammonia  water.  (Wittstein.) 
Easily  soluble  in  ammonia  water,  but  is  not  decomposed 
by  solutions  of  the  caustic  alkalies.  (Berzelius,  I.ehrb  ) 
Soluble  in  a strong  boiling  solution  of  nitrate  of  silver. 
(Wirhlcr.)  Slightly  soluble  in  an  aqueous  solution  of 
citrate  of  soda.  (Spiller.)  Soluble  in  an  aqueous  solu- 
tion of  nitrate  of  protoxide  of  mercury,  from  which  it  is 
precipitated  on  the  addition  of  cyanhydric  acid,  but  it  ia 
not  precipitated  either  by  nitric  acid  or  by  a solution  of 
nitrate  of  silver.  (Wackenrodcr,  Ann.  Ch . w.  Pharm.% 
41.  317.)  Easily  soluble  in  ammonia  water.  Not  decom- 
posed by  the  fixed  alkalies. 

44  Nitrite  of  Silvkr. — Very  sparingly  soluble  in  cold, 
more  soluble  in  waim  water,  from  which  it  is  deposited  as 
the  solution  cools.  (Persox,  Ann.  Ch.  et  Phys.%  (3.)  13.  50.) 
Soluble  in  120  pints  of  cold  water;  more  soluble  in  hot 
water.  (Mitscherlich.)  Soluble  in  300  pints  of  cold 
water.  (Fischer.)  Insoluble  in  alcohol. 
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“ Oxalate  ov  Lime.  — (C4  Ca«  ()B  + * Aq  & 6 Aq.)  Per- 
manent. Almost  insoluble  in  water ; the  present  e of  free 
acetic  or  oxalic  acid  increases  its  solubility  slightly.  It 
is  soluble  in  strong  acids.  (Freienius,  Quant.,  pp.  ixS, 
77*  ) ‘The  solubility  of  oxalate  of  liine  (in  water)  U 
(Malaguti,  A un.  Ch.  st.  Phgi.  (3.)  51.  347  ) 
Insoluble  in  water,  acetic  acid,  or  a solution  of  chloride 
of  ammonium.  (Scheele.)  Insoluble  in  water,  oxalic 
acid,  or  acetic  acid.  Easily  soluble  in  chlorhydric  and 
nitric  acids.  (Wittatein'a  flandte.)  Even  when  recently 
precipitated,  it  does  not  appear  to  W soluble  either  in  hot 
or  cold  aqueous  solutions  of  chloride  of  ammonium 
(Brett,  Phil.  May.,  1837,  (3.)  10.  96  ; Wackenroder,  dan. 
Ch.  u.  Pharm.,  41.  316)  or  of  nitrate  of  ammonia.  (Brett, 
Ibid.)  Insoluble  in  aqueous  solutions,  even  when  these 
are  hot  and  concentrated,  of  the  chlorides  of  ammonium, 
sodium,  potassium,  barium,  strontium,  and  calcium ; on 
the  contrary,  it  is  easily  soluble  in  hot,  tolerably  concen- 
trated solutions  of  salts  of  the  4 magnesia  group  * (ex.  g*. 
of  manganese,  magnesia,  &c.),  from  which  solutions  it  is 
precipitated  on  the  addition  of  an  excess  of  oxalate  of 
magnesia.  Insoluble  in  solutions  of  the  salts  of  oxalic 
acia.  (Souchay  & Lenssen,  Ann.  Ch.  ti.  Pharm.,  100. 
313.)  Soluble  in  an  aqueous  solution  of  chloride  of  mag- 
nesium, from  which  it  is  precipitated,  together  with  some 
magnesia,  by  an  excess  of  oxalate  of  ammonia. 

" Soluble  in  an  aqueous  solution  of  neutral  citrate  of 
soda.  (Spiller.)  In  presence  of  much  chloride  of  calcium, 
of  sodium,  or  of  ammonium,  it  is  completely  soluble  in 
protochloride  of  copper  (CuCl),  but  after  a while  oxalate 
of  copper  separates  out.  (Keynoso.)  Slightly  soluble  iu 
water  containing  chloride  of  manganese.  (Turner.)  Very 
sparingly  soluble  in  oxalic  acid.  (B6rard.)  Slightly 
soluble  in  lactic  acid.  (Cap  & Henry.)  Soluble  in  con- 
siderable quantity  in  strong  phosphoric  acid,  especially 
when  this  is  warm.  This  solution  may  be  largely  diluted 
with  water  without  being  precipitated.  (Neubauer,  Ann.  Ch. 
«.  Pharm.,  99.  1x3.)  Insoluble  in  cold,  concentrated 
nitric  acid,  decomposed  when  heated  therewith,  also  de- 
composed by  concentrated  sulphuric  acid.  Tolerably 
soluble  in  chlorhydric  and  in  slightly  diluted  nitric  ucid. 
Irom  the  saturated  chlorhydric  acid  solution,  portions 
of  it  are  precipitated  both  on  addition  of  oxalic  atid  and 
of  chloride  of  calcium.  (Gladstone.) 

•*  Oxalate  of  lime  is  not  precipitated  when  a neutral 
aqueous  solution  of  oxalate  of  alumina  is  mixed  with  a 
neutral  solution  of  the  hyposulphite  or  nitrate  of  lime,  or 
of  chloride  of  calcium.  (Her-chel,  Ed  in.  Phil.  Jo  urn., 
1819,  1.  x».)  Lime  cannot  be  entirely  precipitated  by  . 
oxalic  acid  from  solutions  which  contain  sesquioxide  of 
chromium,  of  iron,  or  of  alumina,  since  double  oxalates 
which  are  somewhat  soluble  in  water,  form  in  the  mixtures.  ! 
(Reece.)  Insoluble  in  an  aqueous  solution  of  cane  sugar. 
(Bergman,  ‘Essays,’  1.  318.)" 

The  above  articles  sufficiently  testify  to  the  value  of  the 
work  to  the  practical  chemist. 


NOTICES  OP  PATENTS. 

15<X.  The  Preparation  of  Colouring  Mailers  from  Aniline. 
W.  and  W.  H.  Watson,  Harrogate,  Yorkshire.  Dated 
September  17,  i86».  (Not  proceeded  with.) 

The  inventors  act  upon  aniline  with  half  its  weight  of 
nitro- hydrochloric  acid  (aqua  regia)  at  or  about  the  tem- 
perature of  140°  Fahr.,  whereby  a mixture  of  colouring 
matters  is  gradually  formed.  For  the  separation  of  these 
the  raw  product  u treated  with  water,  which  dissolves  out 
the  red  dye,  leaving  a blue  colouring  matter  and  dark- 
brown  ream  insoluble.  This  residual  portion  is  further 
treated  with  alcohol,  in  which  it  is  completely  soluble, 
and  benzole  added  to  the  solution  in  the  proportion  of  six 
times  the  bulk  has  the  effect  of  precipitating  the  blue 
substance  in  a state  of  purity.  This  last  product  is  then 
dissolved  for  use  m alcohol  or  methylated  spirit. 


The  directions  given  in  this  specification  are  practically 
identical  with  those  described  one  month  earlier  by  Mr. 
John  S.  Blockey,  of  Leeds.* 

2604.  An  Improved  Composition  for  Painting.  R.  A. 
Broom  ax,  Fleet  Street,  Loudon.  A communication 
Dated  September  14,  i86z. 

This  paint  is  prepared  by  mixing  together  two  distinct 
compositions,  which  are  to  be  incorporated  only  at  the 
time  of  using. 

I.  Liquid  Compound. 

Oxalic  acid 65  parts. 

Sugar,  or  other  saccharine  matter  . 60  „ 

Salts  of  tartar,  or  other  carbonated  alkali  100  ,, 

Soft  soap  . . , . , . x 5 M 

75°  .. 

II.  PtOMSNTS,  &C. 

White  lead,  or  zinc  white  . . . 115  parts. 

Boiled  linseed  oil  ....  125  M 
Driers,  of  any  kind  . . . . 500  „ 

Litharge 50  „ 

Soft  aoap 200  „ 

It  is  preferred  to  use  soap,  which  contains  a certain 
quantity  of  an  alkaline  silicate,  in  ndntixturo  with  the 
iatty  ingredients.  The  zinc  or  lead  white  may  be  partially 
replaced  either  by  chalk  or  aulphate  of  baryta, 

1605.  Treating  and  Preparing  Madder  for  Dyeing  Purpotet. 

W.  MADiuoK.Jun.,  Liverpool.  DatedSeptembera4, 1861. 
Tua  patentee’s  first  claim  consists  in  treating  madder  for 
dyeing  purposes,  after  being  ground,  by  damping  or  satu- 
rating with  water,  and  then  allowing  it  to  stand  for  a 
period  not  exceeding  twenty-four  hour.  previously  to  being 
placed  iu  the  dyeing  bath  or  beck.  The  second  head  of  the 
invention  refers  to  modes  of  applying  the  madder  dye. 

This  fermentation  treatment  appears  to  !>.  directed  to 
the  removal  of  the  yellow  coluuring  matter,  which  is 
usually  destroyed  by  sulphuric  acid. 

1634.  Certain  \eu>  and  Improved  Applications  of  Petroleum 
mid  ill  Prod  ett,  certain  Agent 1 Produced  tig  Combining 
the  n me  rcith  other  Subitancee,  and  certain  Modes  of 
Treating  Caoutchouc,  tiutta-percha.  and  their  Compounds 
and  Suleiancee  similar  thereto.  M.  Hunky,  Fleet  Street 
Isrudou.  A communication.  Dated  September  27, 1862. ' 
This  invention  refers  to  the  employment  of  American 
petroleum,  or  of  native  mineral  oils  from  other  sources, 
or  of  products  obtained  from  these  by  distillation,  fur 
vulcanising  caoutchouc,  and  for  a variety  of  other  manu- 
facturing purposes.  The  liquid  hydrocarbons  proposed  to 
be  employed  are  the  following  First,  a colourless  liquid 
of  ethereal  odour,  and  specific  gravity  -669,  and  boiling  at 
the  temperature  of  154°  Fahr.  This  product  constitute* 
the  chief  bulk  of  the  distillate  obtained  from  American 
oil.  and  has  been  named  the  hydride  of  caproylene  by 
Cahours  and  l’elouse.  The  second  product  bus  a boiling 
point  of  203"  Fahr.,  and  the  third  liquid  is  a heavy  oily 
body,  distilling  at  about  320°.  These  hydrocarbons  are 
employed  as  solvents  either  separately  or  in  admixture. 

1645.  Improvements  in  the  Manufacture  of  Compounds  of 
Silica,  and  in  the  Application  of  Certain  Compounds  of 
Silica  to  Mineralize  Woven  Fabrics,  Paper,  and  Paper 
Pulp  ; la  Harden  and  Preserve  Stone  and  Cement  ; t«i  the 
Production  of  Artificial  Stone  and  Paint,  and  in  the  Glazing 
of  Porcelain  and  inch  like  Manufactures.  II.  Ecus 
Bangor,  North  Wales.  Dated  September  29,  1861. 

Thb  patentee  manufactures  a variety  of  compound  silicate, 
by  first  precipitating  the  metallic  or  earthy  silicate  in  the 
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ordinary  manner  by  double  decomposition  between  the 
silicate  of  an  alkali  and  a soluble  metallic  salt ; the  pro- 
duct so  obtained  is  collected  on  a filter  and  washed  ; it  is 
then  redissolved  at  once  to  saturation  in  a solution  of 
silicate  of  soda  or  potash.  If  the  gelatinous  precipitate 
has  been  allowed  to  dry,  it  will  require  boiling  with  the 
silicate,  in  order  to  become  completely  dissolved.  The 
addition  of  nlkaline  carbonates,  borates,  and  phosphates, 
will  facilitate  the  solution  of  the  gelatinous  Bilicates,  and 
the  double  compounds  so  formed  may  be  preserved  in 
air-tight  vessels  until  required  for  the  purposes  named  in 
the  heading. 


*654.  Manufacture  of  Varnish , Printing  Ink , Faint,  and 
Printing  Colour a.  A.  Prince,  Trafalgar  Square,  London. 
A communication.  Dated  September  30,  186a. 

This  invention  consists  in  the  application  of  petroleum,  or 
products  distilled  therefrom  (instead  of  linseed  oil),  to  the 
manufacture  of  varnish,  printing  ink,  paint,  and  colours 
of  every  description.  Instead  of  natural  petroleum  the  oil 
distilled  from  coal  and  schist  may  be  employed. 


Grants  of  Provisional  Protection  for  Six  Months. 

3113.  William  Henry  Tooth,  Rhodeswell-road,  Stepney, 
Middlesex,  “ Improvements  in  the  manufacture  of  iron 
and  steel,  and  in  the  machinery,  apparatus,  and  furnaces 
used  therein,  and  for  the  production  and  application  of  gas 
to  be  employed  in  such  manufacture,  and  the  application 
of  parts  of  the  said  apparatus  to  the  manufacture  of  gloss 
and  alkali." — Petitions  recorded  December  19,  1863. 

3037.  Richard  Archibald  llroomati,  Fleet  Street,  London, 
**  Improvements  in  the  distillation  or  treatment  of 
bituminous  substances/’ — A communication  from  John 
Saunders,  New  York,  U.S. 

3044.  James  Bowron,  South  Stockton,  Yorkshire,  and 
George  Robinson,  Welbeck  Street,  Cavendish  Square, 
London,  “ Improvements  in  the  mamifacture  of  soda  and 
sulphuric  acid.” — Petitions  recorded  December  3,  1863. 

3080.  George  Charles  Grimes,  Wandle  Terrace,  South 
Street,  Wandsworth,  Surrey,  M Improvements  in  the 
manufacture  of  fusees,  vesuvians,  or  other  cigar  or  pipe 
lights,  and  in  the  means  or  apparatus  employed  in  the 
manufacture  of  cigar  or  pipe  lights,  lueifer  matches, 
and  vc9tas.M 

3114.  John  Anthony  Pols,  St.  Martin’s  Street,  and 
Peter  Owen  Bernard,  London,  “Improvements  in  obtain- 
ing purified  or  refined  oils,  and  in  obtaining  oil-cakes  from 
cotton  seed  and  other  vegetable  substances,  also  in  refining 
or  purifying  cod-liver  oil." 

3116.  George  Tomlinson  Bousficld,  Loughborough  Park, 
Brixton,  Surrey,  “ Improvements  in  the  manufacture  of 
india-rubber  and  gutta-percha  compounds." — A communi- 
cation from  Thomas  Mayall,  Roxburgh,  Massachusetts, 
U.S. — Petitions  recorded  December  10,  1863. 

3151.  John  Wright,  Marple,  near  Stockport,  Cheshire, 
« Improvements  in  the  manufacture  of  superphosphate  of 
lime." 

3154.  Eugene  llascol,  Brydges  Street,  Covcnt  Garden, 
London,  “Improvements  in  the  manufacture  of  glass." — 
A communication  from  Tony  Fetitjean,  Geneva,  Switzer- 
land. 

3157.  Samuel  Edwards,  Birmingham,  “ Improvements 
in  grinding  pearl,  and  which  said  improvements  are  also 
applicable  lor  grinding  other  materials." 

3160.  William  Thornthwaite,  Newgate  Street,  London, 
“ Improvements  in  the  manufacture  of  chromate  of  potash, 
chromate  of  soda,  and  other  sslts  of  chrome  and  soda  and 
potash."— Petitions  recorded  December  14,  1863. 

3168.  Ilenry  Chadwick,  Topsham,  Devonshire,  and  John 
Clench,  Exeter,  “Improvements  in  utilising  the  waste 
liquors  resulting  from  the  preparation  of  fibrous  matters 
in  paper  pulp  making,  and  in  the  machinery  or  apparatus 
to  be  used  therein." 


3169.  Axel  Starck,  Leadenhall  Street,  London,  “Im- 
provements in  the  manufacture  of  paper  from  a material 
not  hitherto  used  for  that  purpose." — A communication 
from  Matthew  Carter,  Barcelona. 

3197.  John  Patterson,  Beverley,  Yorkshire,  “Improve- 
ments in  machinery  or  apparatus  for  grinding,  crushing, 
and  hulling  or  shelling  various  kinds  of  farm  or  vegetable 
produce,  applicable  also  to  the  crushing  and  grinding  of 
minerals  and  other  hard  substances." — Petition  recorded 
December  30,  1863. 

Notices  to  Proceed. 

1141.  Walter  Weldon,  Falcon  Court,  Fleet  Street,  Lon- 
don, “Improvements  in  apparatus  for  atrial  navigation." 
— Petitions  recorded  August  29,  1863. 

2582.  Nathaniel  Fortescue  Taylor,  Manley  Street,  Strat- 
ford. Essex,  “ Improvements  in  increasing  the  illuminating 
power  of  coal  gas,  and  in  the  means  or  apparatus  employed 
therein."— Petition  recorded  October  21,  1863. 

2677.  John  Robert  Johnson,  Red  Lion  Square,  London, 
“ Improvements  in  the  manufacture  of  lubricating  com- 
pounds."— Petition  recorded  October  26,  1863. 


MISCELLANEOUS. 

CHEMICAL  SOCIETY. 

The  following  arrangements  have  been  made  for  lectures 
to  be  delivered  at  the  Chemical  Society  during  the  present 
session : — 

March  17. — “ On  the  Organic  Peroxides  Theoretically 
Considered,"  by  Sir  B.  C.  Brodie,  Bart.,  F.R.S. 

April  21. — “ On  the  Philosophy  of  British  Agriculture," 
by  J.  T.  Way,  Esq. 

May  5. — “On  the  Atomic  Weights  of  the  Metals," 
by  Wm.  Odling,  M.B.,  F.R.S. 

June  2. — “On  the  Recognition  of  Bodies  by  their 
Optical  Properties,"  by  Professor  Stokes,  M.  A.,  Sec.  R.S. 


iiritiflii  i»hurn>ii<o|Mt‘ia. — We  are  informed  that 
the  smaller  and  cheaper  edition  of  the  Pharmacopoeia  will 
not  be  ready  for  another  month.  There  must  be  some  good 
tradesmen  on  the  Medical  Council. 

Chemical  Society. — The  next  meeting  of  this 
Society  will  be  held  on  Thursday  next,  at  eight  o’clock, 
when  the  following  paper  will  be  read : — “ On  Mordcnite." 
By  Dr.  How. 

Ito.val  liittfltution. — Monday,  February  1,  at  two 
o’clock,  general  monthly  meeting.  Tuesday,  February  2. 
at  three  o'clock.  Professor  Tyndall,  F.R.S.,  “On  Experi- 
mental Optics."  Thursday,  February  4,  at  three  o’clock. 
Professor  Tyndall,  F.R.S.,  “ On  Experimental  Optics." 
Friday.  February  5,  at  eight  o’clock,  J.  A.  Froude,  Esq., 
“ On  the  Science  of  History."  Saturday,  February  6,  at 
tbteo  o'clock,  John  Lubbock,  Ksq.,  F.R.S.,  “On  the 
Antiquity  of  Man." 


ANSWERS  TO  CORRESPONDENTS. 

«,»  All  F'tllarial  Com  MUM  fro!  (MU  are  to  bo  addressed  to  the  Editor, 
and  Atltniiseaunti  and  Ji  usings*  to  the  Piritusllicii,  at 

the  Office,  1,  Wine  Office  Court,  Fleet  Struct,  London,  E C. 

Yob  VIII.  of  the  Chrmical  Nrws,  containing*  ronton*  Index,  is  now 
ready,  price  ion.  8d-,  by  post,  ns.  id.,  handsomely  hound  in  cloth, 
gold  lettered.  Tho  case*  for  binding  may  bo  obtained  at  our  Office, 
price  is.  6d.  Subscribers  may  have  their  copies  bound  for  t*  6d.  It 
Kent  to  our  Office,  or.  if  accompanied  by  a cloth  cnee.  f»r  is.  Vol*.  I. 
and  II.  are  out  of  print  All  tho  other*  are  kept  in  stock.  Vol.  VIII. 
commenced  on  July  4,  U6|,  and  will  be  complete  in  16  uurabors. 


Erratum.— Vol.  ix..  P-  7 ,/or  “ Sorby,”  read  “Uaubi^e. 

J.  P.  A — Impossible  in  the  present  stale  of  our  knowli*J*e>. 

/.  (/.  /».— Tho  Addresses  of  (HUotMi  aio  given  iu  the  printoa  speci- 
fications. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 

Synthesis  of  Propylene,  by  MM.  ALEXEYEFF  and 
F.  BlULSTEtN.* 

Bromofoum  dropped  upon  cooled  zinc  ethyl  produced  a 
lively  reaction.  The  volatile  products  were  entirely 
absorbed  by  bromine.  This  solution  treated  with  caustic 
soda  yielded  an  oil  boiling  about  14a0  C,,  which  had  the 
composition  and  properties  of  bromide  of  propyleno.  A 
small  quantity  of  bromide  of  ethylene  was  formed  at  the 
same  time  by  the  disengagement  of  a little  cthyleno,— - a 
secondary  product  in  nearly  all  the  reactions  of  zinc 
ethvL  Pure  bromide  of  ethyl  was  left  in  the  cooled 
tube.  The  following  equation  explains  tho  reactions 
which  tako  place : — 

OBLBr,  + »Zntf,H,-GjH,  + G,HtBr  + lZnBr. 

The  bromide  of  propylene  obtained  was  treated  with 
ethylate  of  soda,  and  the  gas  disengaged  was  passed  into 
an  nmraoniacal  solution  of  protochloride  of  copper.  In 
this  way  the  yellow  allvlidc  of  copper  was  obtained. 
There  can,  therefore, be  no  doubt  that  the  propylene  formed 
synthetically  by  the  union  of  the  two  radicals  G'"H  and 
G'.llj  is  identical  with  tho  propylene  obtained  by  the 
ordinary  means. 

Iodoform  appeared  to  combine  with  zinc  ethyl,  and 
yielded  no  gaseous  products. 

The  authors  could  not  succeed  in  forming  ethylido  of 
chromium. 


On  Pie  Purification  of  Oxalic  Acid,  by  M.  Macmene. 
The  process  given  by  some  authors  for  the  purification 
of  pure  oxalic  acid  is  inaccurate.  It  is  recommended 
to  purify  by  sue©  ssive  crystallisations,  replacing  the 
mother  Honors  by  distilled  water.  The  lost  crystals,  it  is 
said,  will  be  the  most  pure. 

The  contrary  really  happens.  However  little  alkali 
the  acid  contains,  the  successive  crystals  become  richer 
and  richer  in  it,  which  is  easily  understood  when  the  less 
solubility  of  the  acid  oxalates  is  considered. 

M.  Maumenc  dissolved  a kilogramme  of  the  ordinary 
acid  in  three  litres  of  hot  distilled  water.  The  filtered 
solution  deposited  an  abundance  of  very  white  crystals. 
Sixty-three  grammes  of  these  were  dissolved  in  a litre  of 
water,  to  make  a standard  solution  of  the  acid.  The 
weather  was  very  cold,  and  tho  next  day  the  author 
found  crystals  deposited.  On  calcination,  374  grammes 
of  these  dried  crystals  gave  a residue  of  0-64  KOCl),, 
corresponding  to  nearly  th  of  their  weight  of  quad- 
roxalate  of  potash;  4' 9 5 grammes  of  crystals  obtained 
from  the  mother  liquor  of  tho  latter  yielded  0-047 
KOCO„  equal  to  TJ  jth  of  the  total  weight,  or  1 of  KO 
to  88  of 

It  is  thus  evident  that  the  first  crystals  are  richest  in 
alkali,  and  successive  crystallisation  from  pure  water 
docs  not  affect  the  purification  of  the  acid. 

M.  MaumcnG  next  examined  the  yellow  mother  liqnor 
from  the  first  crystals.  This,  on  spontaneous  evapora- 
tion, yielded  a crop  of  beautiful  crystals.  5 81  grammes 
of  these  gave,  on  calcination,  only  o-oio  of  sulphate  of 
lime,  mixed  with  a little  iron,  and  the  residue  had  no 
action  on  reddened  litmus.  By  a crystallisation  from 
distilled  water  the  purification  was  almost  complete. 
»•«  j6  of  well  dried  crystals  gave  only  o’ooi  of  a non- 
alkaline  residue. 


The  way  to  obtain  pure  oxalic  acid,  thon,  is  to  dissolve 
ordinary  acid  in  sufficient  water  to  give  10  or  jo  per 
cent,  of  crystals,  according  to  the  impurity  of  the 
sample.  The  first  crystals  aro  rejected,  and  the  mother 
liquor  is  evaporated  to  furnish  a tresh  crop,  which,  after  * 
two  or  three  crystallisations,  will  be  found  guito  freo 
from  ulkalino  oxidates. — Comptcs  Uendus,  t.  Iviii.,  p.  1 7 3- 


Easy  Preparation  of  Zinc  Ethyl,  by  MM.  AlexeyefP 
arid  F.  BEILSTEIN.* 

The  authors  employ  zinc  turnings  with  only  a small 
quantity  of  zinc  and  sodium  alloy.  Zinc  turnings  alone 
do  not  give  a satisfactory  result  j but  on  oddiug  a few 
grammes  of  tho  powdered  alloy  to  a mixture  of  them 
with  iodide  of  ethyl,  the  reaction  immediately  begins, 
and  once  established,  the  turnings  are  attacked  by  the 
iodide  of  ethyl  os  easily  as  the  alloy,  aud  the  process  goes 
on  with  the  same  rapidity. 

The  authors  employ  the  zinc  turnings  found  in  com- 
merce, simply  dried  over  sulphuric  acid.  For  100 
grammes  of  lodido  of  ethyl  they  use  seven  or  eight 
grammes  of  tho  alloy  and  seventy  or  eighty  of  zinc. 
The  operation  goes  on  very  regulurly,  and  the  results  are 
always  in  accordance  with  theory. 
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Practical  Observation)  on  Soluble  Glass.  Extract  by 
M.  E.  K.OPP,  from  a Memoir  by  M.  Ordway. 

(Continued  flrora  voi.  viiL,  page  196.) 

The  threshold  of  tho  charging  and  discharging  doors 
should  be  on  the  same  piano  as  the  grate,  aud  should 
very  gradually  slope  to  tho  general  level  of  the  sole. 
Wert-  the  doors  not  thus  raised,  the  melted  sulphate  and 
incandescent  glass  would  run  out.  M.  Ordway  uses  a 
furnace,  the  surface  of  the  sole  of  which  measures  40 
square  feet  (411  square  decimetres),  and  the  grate  11 
square  feet  (116  square  decimetres).  The  chimney  is 
about  50  feet  high,  and  the  opening  of  tho  vaulted 
earncau  conducting  directly  to  it  is  9 inches  high  by  10 
inches  broad.  In  such  a furnace  four  charges  may  bo 
made  in  twenty-four  hours,  burning  about  s°°°  lw. 
Pictou  coal ; each  charge  is  composed  of  550  lbs.  of 
white  sand,  from  600  to  700  lbs.  of  crude  sulphate  of 
soda,  and  from  70  to  90  lbs.  of  anthracite  dust.  It  is 
best  to  determine  beforehand  the  approximate  amount 
of  carbon  to  bo  employed.  Tho  amount  of  carbon 
required  for  two  similar  charges  is  not  always  equal,  on 
account  of  the  variety  of  accidental  influences;  for  this 
reason  a few  pounds  should  bo  held  in  reserve,  to  bo 
added  or  not,  according  to  circumstances.  When  the 
charge  is  perfectly  liquified,  and  all  the  sand  has  dis- 
appeared, if  there  is  an  excess  of  coal,  the  glass  remains 
black ; if  there  is  no  excess  of  coal,  tho  mass  takes 
gradually  a pale  tint, — as  may  be  seen  by  now  and 
then  taking  some  out  on  an  iron  rod ; and  when  stirred 
the  sulphate  separates  from  the  pasty  silicate  as  a clear 
liquid.  One  or  two  pounds  of  coal  should  then  be  thrown 
into  the  furnace  and  well  stirred  up.  Under  the  influence 
of  tho  disengagement  of  sulphurous  acid,  the  mass  puffs 
up,  boils  suddenly,  and  then  again  subsides.  It  may  be 
necessary  to  add  coal  a second  or  even  a third  time.  The 
operator  requires  practice  and  a certain  amount  of  tact 
to  stop  at  exactly  the  right  moment.  An  excess  of 
sulphate  may  be  remedied,  but  an  excess  of  coal  not 
without  difficulty.  When  the  melted  mass  becomes 


• CqmjjU t Rrn>tu/,  t.  Iviii.,  p.  171. 
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sufficiently  fluid,  homogeneous,  and  clear-coloured,  it  may 
bo  decolorised  by  arseniate  of  soda,  and  withdrawn 
from  tho  furnace.  The  fire-irons  are  changed  os  soon  as 
they  become  too  hot  to  offer  sufficient  resistance. 

To  prepare  a solution  of  pasty  or  liquid  silicate,  some 
coarsely  ground  glass  is  boiled  in  water  until  thd  solution 
marks  15“  B.  = i-ioS  p.  sp. 

If  made  much  stronger,  the  solution  docs  not  easily 
clarify.  Soluble  glass  is  sometimes  dissolved  by  passing 
the  vapour  directly  into  water,  but,  os  the  heat  is  in- 
sufficient, the  solution  is  formed  very  slowly  by  this 
process.  An  iron  cauldron, open-heated,  is  much  prefer- 
able. The  insoluble  matters  are  left  to  deposit ; then, 
observing?,  however,  certain  limits,  the  decanted  and 
limpid  liquid  is  reduced  by  evaporation  to  the  different 
degrees  desired.  When  the  liquid  thickens,  heat  should 
be  very  carefully  applied ; for,  after  a certain  degree  of 
concentration,  the  silicate  adheres  rapidly  and  closely  to 
the  cauldron ; so  that,  to  prevent  the  adhesion  of  a spongy 
matter,  tho  bottom  and  sides  must  be  incessantly  scraped 
with  an  iron  rod  terminating  in  the  form  of  scissors. 

It  would  be  absurd  to  try  to  evaporate  to  dryness. 
Se&quisilicate  of  soda  can  hardly  be  concentrated  to  more 
than  50’  B.  =■=  1-515  p.  sp. 

To  obtain  the  comparatively  most  concentrated  solution 
of  silicate,  the  purest  possible  materials  must  be  used  for 
the  soluble  glass.  Earthy  or  metallic  oxides  greatly 
diminish  the  solubility  of  the  product ; and  if  the 
slightest  trace  of  them  remains,  a proportionally  larger 
quantity  of  alkali  is  required  to  enable  the  mass  to  dis- 
solve more  readily  in  boiling  water.  A silicate  thus 
alloyed  will  not  wholly  dissolve  in  water;  indeed, 
when  boiled  with  water,  it  decomposes  into  a more 
alkaline  silicate,  which  dissolves,  and  into  a voluminous 
quantity  of  earthy  silicate  remaining  as  residuum, 
— frequently  in  the  form  of  wash,  flakes,  or  scales. 
Thus,  a soluble  glass,  well  made  in  other  respects,  but 
manufactured  with  crude  sulphate  of  soda,  yields  to 
water  only  89  per  cent.,  leaving  a large  insoluble  sedi- 
ment, composed  of  soda,  lime,  magnesia,  alumen,  ferrous 
and  ferric  oxides,  and  silicate.  Commou  window  glass 
is  really  only  an  alkaline  silicate,  rendered  insoluble  by 
containing  a larger  proportion  of  lime  or  oxide  of  lead. 
Fuchs  himself  insists  on  the  necessity  of  employing  sand 
free  from  lime  and  alumen.  Ho  says  that  a little  iron  is 
not  hurtful,  but  this  is  true  only  when  the  glass  remains 
brown  or  black,  the  iron  being  in  a state  of  sulphide. 
Fuchs  further  states  that  insoluble  glass  cannot  be  made 
with  pure  potash  and  quartz;  “ for,  if  we  take  two  parts 
of  quartz  for  one  of  potash,  we  obtain — as  I have  ascer- 
tained— a glass  which  partly  dissolves  in  water.” 

These  proportions  form  a silicate,  represented  by 
jKO,ioSi()j.  " It  Ims  long  been  known,  us  Schcclc  has 
proved,  that  even  ordinary  glass,  containing  lime,  is  more 
or  less  attacked  by  boiliug  water.  I found  that  many 
varieties  of  glass,’ when  crushed  for  a long  time  with 
water  in  an  agate  mortar,  give  a very  sensibly  alkaline 
reaction,  and  that,  by  boiling  glass,  reduced  to  a line 
powder,  in  water  for  several  hours,  a liquid  with  nlkalinc 
reaction  is  obtained,  giving,  with  sal  ammoniac,  a flaky 
precipitate.”  M.  Felouze  found  that,  by  boiliug  for  some- 
time with  water,  some  finely  powdered  white  gloss 
(jaSiOjjiiCaO.SNaO),  about  3 per  cent,  was  dis- 
solved. Another  variety  of  glass,  containing  less  lime 
(i3SiOj,4NaO,iCaO),  abandoned  i8-a  per  cent,  in  boil- 
ing, and  that  which  formed  a solution  was  scsquisilicato 
of  soda.  M.  Frcscnius  affirms  that  even  a glass  vessel 
in  water,  even  for  a short  space  of  time,  yields  a ponder- 
able quautity  of  its  sul-stancc.  A simple  silicate  of 


potash  or  soda,  with  three  equivalents  at  most  of  acid 
for  one  of  base,  may,  however,  be  considered  as  practically 
insoluble.  M.  Pcligot  finds  that  the  Bo-c&Ued  “ alabaster 
gUss”  is  composed  almost  entirely  of  silica  and  potash 
in  proportions  suitable  to  form  the  silicate  (sSiO^KO), 
if  the  whole  of  the  silica  enters  into  combination.  But 
in  this  glass  part  of  the  silica  is  merely  mechanically 
mixed,  thus  producing  the  opacity  of  the  glass.  if. 
Hein  has,  however,  found  in  " alabaster  glass,”  besides 
silica  and  potash,  i-j  percent,  of  lime,  and  z-j  per  cent, 
of  phosphate  of  lime. 

Analysts  of  notable  class. — By  reducing  a silicate 
to  small  pieces  or  course  powder,  its  degree  of  trans- 
parency shows  whether  or  not  it  contains  any  foreign 
saltB.  A good  product  is  clear,  brilliant,  and  homogene- 
ous; a badly  prepared  one  appears  opaque  and  resinous 
if  it  contains  much  sulphide  or  chloride,  the  mass  i; 
spotted,  cloudy,  or  quite  opaque.  To  give  soluble  glass 
a milky  appearance,  it  needs  even  less  than  10  per  cents 
of  a mixture  of  saline  matters.  , 

The  real  value  of  tho  gloss  can  be  determined  only  by 
chemical  examination ; and,  as  analysis  is  subject  to  error, 
some  necessary  precautions  may  here  be  indicated. 

In  the  case  of  a solid  and  dry  glass,  special  care  must 
be  taken  to  effect  the  solution  of  all  that  water  is  capable 
of  dissolving,  a not  very  easy  task,  and  one  requiring 
both  time  and  trouble.  To  determine  the  quantity  of 
alkali,  take  for  analysis  an  average  specimen,  and  pound 
a certain  quantity  very  finely  in  a hard-baked  earthen 
mortar,  and  pound  a certain  quantity  into  very  fine 
powder,  but  pulverise  only  one  gramme  at  a time,  and 
take  care  to  avoid  all  moisture.  Then  weigh  not  more 
than  five  grammes  of  the  porphyrised  substance,  and  boil 
them  for  some  time  in  a porcelain  capsule,  with  from 
forty  to  fifty  times  their  weight  of  water.  The  boiling 
should  be  continued,  according  to  circumstances,  during 
from  fifteen  minntestoanhouranda-haif.  To  avoid  violen  t 
sputtering*,  the  mixture  which  has  been  heated  should 
bo  stirred  briskly  and  without  intermission.  When  no 
uncombined  sand  is  found  in  the  matter  treated,  tho 
heating  may  be  discontinued,  when  the  stirring-rod  no 
longer  encounters  particles  of  sand.  Fifteen  minutes 
boiling  is  amply  sufficient  for  a well  melted  scsquisilicato 
of  soda.  The  pretence  in  a sample  of  uncombincd  sand 
causes  uncertainty  as  to  the  necessary  length  of  time.  If, 
after  an  hour’s  boiling,  a sandy  residue  remains,  the 
operation  should  be  stopped,  and  the  material  submitted 
to  a preliminary  analysis.  If  lesa  than  >8  per  cent,  of 
alkali  is  present,  it  is  better  to  recommence  the  boiling 
for  at  least  an  hour  and  a-half. 

When  the  solution  is  complete,  add  sufficient  boiling 
water  to  mako  up  a given  weight  (about  forty  times  the 
weight  of  the  dry  silicate),  then  cover  it  and  leave  it  to 
get  cold.  After  decanting  the  greater  part  of  the  liquid, 
wilhoutdisturbing  the  sediment,  weigh  a certain  quantity 
of  the  solution,  in  proportion  to  the  whole,  and  test  it  by 
the  ordinary  alkalimetric  methods.  It  is  both  tiresomo 
and  useless  to  filter ; for,  though  the  decanted  liquid  is 
seldom  perfectly  clear,  even  after  long  standing,  the 
earthy  matter  in  suspension  is  too  inconsiderable  to 
exercise  any  sensible  influence  on  the  exactitude  of  the 
result.  If  the  soluble  glass  is  already  in  a liquid  or 
pasty  state,  it  should  be  well  mixed  with  water  before 
being  tested,  us  a concentrated  or  hot  solution  is  apt  to 
gelatinise  before  all  the  acid  has  been  added  ; it  is  then 
impossible  to  obtain  an  exact  result,  as  acid  afterwards 
added  cannot  easily  penetrate  this  thick  jelly.  Thus, 
when  the  liquid  operated  upon  becomes  gelatinous,  a 
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fresh  experiment  moat  be  commenced  with  a weaker  and 
colder  solution. 

If  sulphuric  acid  has  been  employed,  the  liquid  which 
has  been  tested  can  be  evaporated  at  the  closo  of  the 
operation ; the  silica  will  then  be  found  in  the  form  of  a 
coarse,  granular  powder,  easily  washed,  collected, 
incinerated,  and  weighed.  Were  the  silicate  precipitated 
by  an  ammoniacal  salt,  the  residuum  would  probably  be 
very  voluminous,  and  so  fine  and  light  as  to  require  the 
greatest  care  during  calcination,  to  prevent  its  being 
partly  blown  away. 

An  excess  of  nitric  or  hydrochloric  acid  added  to 
greatly  diluted  soluble  glass,  produces,  for  a long  time, 
no  apparent  change;  and  in  a weak  solution  treated  in 
this  way,  sulphates  or  chlorides  of  iron  or  arsenic  may 
be  searched  for  without  previously  separating  the  silica. 
In  the  quantitative  determination  of  sulphates  and 
chlorides,  it  is  better  to  treat  the  solution  of  silicate  by 
an  excess  of  nitrate  of  ammonia  instead  of  by  an  acid  ; 
the  loss  of  chlorine  during  the  evaporation  to  dryness  is 
thus  avoided. 

The  presence  of  sulphides  in  a liquid  soluble  glass  is 
determined  by  throwing  into  it  a small  piece  of  sulphate 
or  carbonate  of  lend,  which,  in  this  case,  rapidly  blackens. 

In  determining  the  proportion  of  water  in  a liquid  silicate, 
the  solution  should  never  itself  be  evaporated,  for  it  becomes 
transformed  into  a bulky,  spongy  mass,  difficult,  or  rather 
impossible  to  manipulate.  This  is  obviated  by  previously 
mixing  with  the  solution  a given  quantity  of  freshly 
calcined  lime,  of  which  the  weight  should  be  at  least 
double  that  of  the  alkali  supposed  to  be  contained  in  the 
silicate.  A few  moments  after  this  addition  a double 
decomposition  commences,  and  the  glutinous  nature  of 
the  silicate  is  destroyed.  The  whole  turns  into  a friable 
mass,  and,  while  the  water  may  be  evaporated  with  the 
greatest  ease,  all  the  other  substances  arc  retained.  A 
mechanical  operation  is  necessary  to  determine  the  pro- 
portion of  uncombined  and  pulverulent  sand,  since  all 
soluble  glass  holds  in  combination  more  or  less  of  these 
earthy  silicates,  w hich  remain  after  the  solution  in  the 
form  of  a light  sediment.  To  effect  their  separation  take 
a certain  quantity  of  coarsely-ground  silicate,  boil  it  with 
water  until  all  that  is  soluble  is  dissolved,  stir  the  whole 
thoroughly,  allow  it  to  stand  a few  moments,  then  decant, 
and  the  decanted  liquid  will  take  with  it  all  the  silicates 
held  in  suspension.  After  one  or  two  washings  in  this 
way,  the  sandy  residuum  remaining  will  represent  with 
sufficient  exactness  the  proportion  of  uncombined  silica. 
— Moniievr  Scientifiyue,  vol.  xx.,  p.  63. 


On  llte  f Veather-Gtasa'*  of  Galileo , 

by  George  F.  Kodwell,  -F.C'.S. 

Is  the  A thenamn  for  July  a6, 1861,  the  following  letter, 
from  a Mr.  Thomas  Zuider,  appeared  : — 

“A  Bstn-Uluu. — The  following  maybe  depended 
upon  as  a rain-glass.  1 have  used  it  for  months.  Get  a 
common  pickle-bottle,  such  as  is  sold  at  every  Italian 
warehouse  ; fill  it  with  any  kind  of  water,  to  within  two 
or  three  inches  of  the  top ; plunge  the  nock  of  an  empty 
Florence  oil-flask  into  the  pickle-bottle.  Before  rain  the 
water  will  rise  two  or  three  inches  in  tho  neck  of  the 
inverted  flask — often  in  three  or  four  hours.  If  the 
weather  is  settled  for  fair,  the  water  will  remnin  not 
more  than  halt  an  inch  high  for  days  in  the  neck  of  the 
flask.  It  never  fails  to  foretell  rain  : and  to-day,  July  1 5, 
rose  as  high  as  tho  rim  of  tho  pickle-bottle  in  the  neck 
of  the  flask.  It  may  stand  in  or  out  of  doors,  in  sun  or 


shade,  and  the  water  never  needs  changing  so  long  as  it 
can  be  seen  through.” 

A number  of  letters  were  afterwards  published  in  tho 
Albeinrum,  the  Field,  and  several  other  papers,  relative 
to  this  rain-glass,  in  most  of  which  the  writers  stated 
that  they  invariably  found  tho  water  rise  for  fine 
weather,  and  fall  when  rain  might  be  expected — an 
exactly  contrary  effect  to  that  observed  by  Mr.  Zuiller. 

This  “ rain-glass  ” is  but  a modified  and  clnmsilv  con- 
structed form  of  Galileo's  air-thermometer,  invented  more 
than  160  years  ago.  It  is  quite  obvions  that  such  a 
weather-glass  can  give  no  reliable  results  as  to  the 
weather  from  the  great  extent  to  which  it  is  affected  by 
the  temperature  of  the  air.  If  tho  temperature  were 
tolerably  constant,  a rise  of  the  barometer  would  cause 
the  waler  to  rise  in  the  neck  of  the  flask;  but  I do  not 
wonder  at  Mr.  Zuiller  finding  the  water  fall  for  fair 
weather,  after  his  statement,  that  the  rain-glass  may 
u stand  in  or  out  of  doors,  in  aim  or  ehade? 

An  increase  of  the  pressure  of  the  nir  would,  of 
course,  cause  the  water  to  ascend,  but  the  ascent  would 
constantly  be  entirely  counterbalanced  by  the  depression 
due  to  increase  of  temperature;  so  that  it  might  often 
happen,  with  a high  barometer,  and  a certain  tempe- 
rature, the  water  would  bo  lower  than  with  a low 
barometer  and  a lower  temperature. 

In  order  to  gain  some  idea  of  the  indication  which 
such  a barometer  as  Mr.  Zuiller  describes  would  givo 
of  the  pressure  of  the  air,  a Florence  flask  of  the 
ordinary  size,  the  contents  of  which  were  363  cubic 
centimetres,  and  the  neck  of  which  had  a tolerably 
uniform  diameter  of  jjths  of  an  inch,  was  inverted,  and 
its  neck  plunged  into  water,  as  described  in  the  lettor 
given  above.  It  was  placed  in  the  open  air,  aud  pro- 
tected from  tho  sun.  and  its  indications,  during  a fort- 
night, compared  with  those  of  a mercurial  barometer, 
i"  F.  diminution  of  temperature  caused  the  water  to 
rise  in  the  neck  of  the  flask  about  -07  inch,  and  a rise 
of  i inch  of  the  mercury  column  caused  the  water  to 
ascend  1 J inch  when  tho  effect  duo  to  temperature  was 
withdrawn.  Thus,  n decrease  of  temperature  of  25°  F. 
produced  the  same  effect  os  the  increase  of  pressure  re- 
presented by  1 inch  rise  of  the  mercury  column. 

About  the  beginning  of  this  century,  Mr.  Alexander 
Adie  invented  a very  ingenious  form  of  air-thermometer, 
which  could  be  applied  to  the  measurement  of  the 
pressure  of  the  air,  und  which  furnished  accurate  results. 
This  instrument,  known  as  the  sympicsometer  (from 
avyw nfar,  to  compress;  and  a measure), consists  of 

a gloss  tube,  terminated  above  by  a bulb  filled  with 
hydrogen  ; the  lower  end  of  the  tube  is  curved,  and 
communicates  freely  with  the  air,  and  the  tube  contains 
oil  or  glycerine,  by  the  rise  or  fall  of  which  the  pressure 
of  the  air  is  indicated.  As  near  to  the  bulb  as  possible, 
there  is  a mercurial  thermometer,  and  tho  temperature 
must  be  rend  off  at  the  time  of  making  each  observation ; 
and  by  means  of  a movable  scale  attached  to  the  instru- 
ment, we  learn  the  pressure  of  the  air  in  inches  of 
mercury,  which  has  produced  the  change  in  the  height 
of  the  oil  column,  when  tho  effect  due  to  increase  or 
diminution  of  temperature  has  been  withdrawn.  By 
means  of  this  instrument  Mr.  Adie  found  the  height  of 
Arthur’s  Scat  to  be  1 14/85  fathoms,  the  actual  height 
being  11+17  fathoms. 

The  air-thermomet-'r  served  tho  purpose  both  of 
weather-glass  and  of  thermometer  from  the  time  of  its 
invention  until  the  discoveiy  of  tho  barometer  by 
Torricelli,  and  tho  invention  of  the  spirit  thermometer 
by  the  Florentine  Academicians ; it  was  used  by  Galileo 
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by  Bacon,  by  all  the  philosophers  of  the  first  half  of  the 
17th  century.  Such  being  tho  case,  it  was  thought 
to  be  of  some  interest  to  determine  the  indications 
relative  to  the  weather  afforded  by  an  instrument  such 
as  was  used  by  these  early  philosophers,  and  to  examine 
to  what  extent  it  is  affected  by  the  pressure  of  the  ait*. 

The  instrument  as  used  by  the  17th  century  philo- 
sophers is  generally  described  as  consisting  of  a vertical 
glass  tube  2}  or  3 feet  long,  and  “ as  narrow  as  a straw,” 
terminated  above  by  a bulb,  “ about  the  bigness  of  a 
hen's  egg  ; ” the  lower  open  end  of  the  tube  nipped  into 
a vessel  of  water,  and,  by  the  expulsion  of  a small 
quantity  of  air,  water  was  caused  to  rise  9 or  10  inches 
in  tho  stem  of  tho  instrument. 

The  tube  used  in  the  following  experiments  had  a 
diameter  of  -Jgth  of  an  inch,  and  was  1 feet  11  inches 
long ; the  bulb  was  nearly  2 inches  diameter,  and  con- 
tained 68  cubic  centimetres  of  air  at  48°  F.  The  open 
end  of  tho  tube  was  placed  in  a vessel  of  water,  and 
water  caused  to  ascend  in  the  stem.  The  water  stood  12 
inches  above  that  in  the  vessel  below,  when  the  tempe- 
rature was  440  F.,  and  the  height  of  the  barometer 
28*975  inches;  this  was  taken  as  a zero  point.  The 
instrument  was  placed  in  tho  open  air,  near  the  angle 
formed  by  two  walls,  and  the  bulb  was  protected  from 
the  sun. 

An  increase  of  the  pressure  of  the  air,  and  a simul- 
taneous diminution  of  temperature,  will  cause  the  w ater 
to  ascend  in  the  stem  of  such  an  instrument  for  the  fol- 
lowing reasons  : — (1)  The  tension  of  the  outer  air  will 
be  greater  than  that  of  the  air  within  tho  bulb;  (1)  the 
air  within  the  bulb  will  bo  contracted  by  the  diminution 
of  temperature ; (3)  the  tension  of  tho  aqueous  vapour 
within  the  bulb  w ill  be  diminished  ; (4)  the  increase  of 
pressure  and  diminution  of  temperature  will  both  cause 
more  air  to  be  absotbed  by  the  water  within  the  instru- 
ment. Similarly,  rise  of  temperature  and  simultaneous 
fall  of  the  barometer  will  cause  depression  of  the  column 
of  water,  because  the  tension  of  the  outer  air  w ill  be  less 
than  that  of  the  air  within  the  bulb ; the  air  within  the 
bulb  will  be  expanded  by  the  increase  of  temperature ; 
the  tension  of  the  aqueous  vapour  within  the  bulb  will 
be  increased;  and  less  air  than  before  will  be  absorbed 
by  the  water  within  tho  instrument. 

Increase  of  tempcnituro  and  simultaneous  increase  of 
pressure  will,  therefore,  give  a rise  or  fall  of  the  water 
column  expressed  by  the  rise  caused  by  increased  pres- 
sure — the  digression  due  to  increase  of  temperature  — 
the  depression  duo  to  increased  tension  of  the  aqueous 
vapour  + the  elevation  or  depression  . caused  by  the 
diminished  or  increased  absorption  by  water  of  the  air 
within  the  instrument,  which  will  depend  on  the  relation 
between  the  increase  of  pressure  and  the  increase  of 
temperature,  becauso  the  former  will  cause  a greater 
absorption,  and  the  latter  a less  absorption  than  before. 

i°  F.  diminution  of  temperature  was  found  to  cause 
the  column  of  water  to  ascend  *582  inch,  and  1 inch 
rise  of  the  mercury  column  caused  an  ascent  of  about 
S’  1 inches,  when  tho  correction  due  to  temperature  was 
made;  thus  13*91®  F.  diminution  of  temperature  pro- 
duced the  same  effect  as  1 inch  rise  of  tho  barometer. 

The  effect  produced  by  i°  F.  being  known,  the  reduc- 
tion to  the  same  temperaturo  could  obviously  be  readily 
effected.  As  previously  stated,  the  height  of  the  column 
at  440  F„  with  tho  barometer  at  28-975  inches,  was 
taken  as  zero ; when  the  temperature  of  tho  air  was 
50-6°  F.,  and  tho  barometer  at  30-13  iuches,  the  column 
of  water  was  found  to  be  6*125  inches  above  zero;  - 
quired  tho  actual  rise  of  the  water  column  due  to  increase 


of  tho  pressure  of  the  air.  Tho  increase  of  temperature 
above  the  zero  is  50*6-44°  F.  = 6-6  F. ; and  as  i°  increase 
depresses  the  column  -582  inch,  the  depression  due  to 
temperature  will  bo  6-6  x -582  3*841  inches,  6*125  + 

3*841  0*966,  the  rise  due  to  increase  of  pressure  alone. 

Mr.  Ulaisher  has  kindly  furnished  me  w ith  the  height 
of  the  barometer  at  the  time  at  which  each  observation 
of  the  air  thermometer  was  made ; and  tho  following 
table  shows  the  height  of  the  water  column  above  the 
zero  point,  at  the  different  heights  of  the  barometer,  by 
which  it  will  be  seen  that  about  8*i  inches  rise  in  the 
stem  of  an  air  thermometer,  possessing  a bulb  of  6uch 
capacity,  and  a tube  of  such  diameter  as  that  previously 
described,  is  caused  by  a rise  of  1 inch  of  mercury  in  tho 
barometer : — 


L 


Height  of 
the  Barometer. 


aS-,75 

»9’'3S 
»9'0* 
19675 
*9 '74* 
19750 

*9'j45 

19-907 

*9 '974 
29*988 

30C20 

30*l85 

30-230 

3°i»» 

30*3>7 


11. 

Actual  Accent  of 
tho  Water  Column 
in  Inches, 
produced  by  In- 
crease of  Pressure, 

tho  effect  due  to 

Teroprmturo  l*iug 
withdrawn. 


HI. 

IncrcuM 
of  Pressure  In 
Inches  of 
Mercury,  pro- 
ducing tho 
Ascent  of  the 
Wator  Column. 


1*640 
2*I7» 
5 453 
6410 
6-59° 
6*849 
7*35* 
S'099 
8-367 

8- 203 

9*746 

9- 966 
>0*595 
11-170 


■163 

*353 

-700 

■767 

•775 

•870 

•931 

■999 

i-oi3 

>•045 

I'lto 

1-155 

1-336 

l-34» 


These  results  arc  of  no  scientific  interest.  I was  in- 
duced to  make  the  experiments  detailed  above  on  account 
of  Boyle’s  statement,  mentioned  in  a previous  number,* 
and  my  sole  object  has  been  to  gain  some  idea  of  the 
indications  relative  to  the  weather,  which  were  afforded 
by  the  air  thermome  ter  to  the  philosophers  of  the  first 
half  of  the  17th  century. 
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On  Oxycinchonia,  an  Alkaloid  Ltonteric  with  Quinia, 
by  31.  Strkckkr. 

Tnp.  interesting  relations  which  exist  between  quinia 
and  cinchonia,  as  much  in  regard  to  composition  as  to 
oiigin  and  properties,  have  suggested  to  M.  Strecker  tho 
idea  of  seeking  to  fix  on  cinchonia  the  oxygen  necessary 
to  make  its  composition  that  of  quinia.  He  has  succeeded ; 
but  the  product  is  not  quinia,  only  an  isomer  of  that  base. 

The  transformation  has  been  effected  by  the  aid  of 
a well-know  n process,  w hich  consists  in  replacing  one  eq. 
II  by  C!,Br  or  I,  and  afterwards  replacing  thi  s metal- 
loid by  HO,  by  means  of  potassa  or  hydrated  oxide  of 
silver. 

Monobrominated  cinchonia  of  Laurent  is  boiled  with 
water  and  an  alcoholic  solution  of  potussa.  After  a pro- 
longed ebullition,  a current  of  C02  is  passed  into  it  to 
neutralise  tho  alkali.  After  evaporation  to  dryness,  it  is 
washed  with  water,  and  the  residue  treated  with  bailing 
alcohol,  which  deposits,  by  evaporation,  colourless  crys- 
talline plates  of  tho  composition  C^H^NjO*. 

• Mee  “ Ou  tho  8ui*|hj9ci1  Nature  of  Air  prior  to  tho  lhseoTtry  of 
Oxygen,”  No.  ?,  Esp.  It,  iu  tlso  last  number  of  tbia  Journal. 
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This  is  the  formula  for  quinia,  but  it  has  not  the  proper- 
ties of  that  base.  The  solutions  are  not  fluorescent,  like 
thoso  of  quinia,  nor  do  they  yield  dalleochin  by  chlorine 
and  ammonia.  Its  salts  are  with  difficulty  crystallisable  ; 
the  most  crystallisable  being  the  neutrul  sulphate  and 
oxalate. 

The  author  has  named  the  new  base  Oxycinchonia. — 
Jour,  de  Pharm, 


The  British  Pharmacopoeia. 

L— The  Novelties  is  the  Pharmacopeia. 

(CoKitnuexl  from  papt  $4.) 

By  an  inadvertence,  the  word  ter  sulphur  et  was  written 
lust  week  for  oxysu/phuret.  Antimonium  tulphuraittm 
is  the  new  name  for  the  oxysulphuret  of  the  last  Phar- 
macopoeia. 

We  now  proceed  with  the  novelties. 

Ferri  Arseniat,  arse  mate  of  iron,  has  had  a very 
limited  use  as  a medicine.  It  is  prepared  by  the  double 
decomposition  of  arseniate  of  soda  and  sulphate  of  iron. 
The  precipitated  arseniate  of  iron  is  well  washed,  and 
then  squeezed  in  a strong  press,  and  afterwards  dried  at 
a temperature  not  higher  than  1 oo°  F. 

Ferri  et  Quinia  Citras,  citrate  of  iron  and  quinine,  is 
now  an  officinal  preparation.  Elaborate  directions  are 
given  for  the  preparation  of  this  compound, but,  if  they  are 
followed,  we  very  much  doubt  whether  anything  liko 
the  elegant  and  soluble  compound  well  known  in  com- 
merce will  be  obtained.  It  contains  1 6 per  cent,  of  quinia. 

Ferri  Oxidum  Mayneticum,  black  magnetic  oxide  of 
iron,  is  a compound  from  tho  lost  Edinburgh  Pharma- 
copoeia, but  will  be  remembered  by  older  pharmaceutists 
as  having  had  considerable  use  in  England  years  ago. 
It  is  a mixed  precipitate  of  the  per-  and  protoxide  of 
iron,  which  requires  no  further  notice. 

Ferri  Perchloridi  Liquor , solution  of  percliloridc  of 
iron,  is  used  in  the  preparation  of  the  tinctnra  ferri  per- 
cbloridi,  which  is  to  replace  the  former  tincture  ferri 
seaquichloridi.  It  is  made  by  dissolving  two  ounces  of 
iron  wire  in  ten  fluid  ounces  of  hydrochloric  acid  diluted 
with  five  fluid  ounces  of  water.  This  solution  iB  per- 
oxidised  by  the  addition  of  six  fluid  drachms  of  nitric  acid, 
and  then  evaporated  to  ten  fluid  ounces.  To  make  the 
tincture  ferri  perchloridi,  five  fluid  ounces  of  the  solution 
are  added  to  fifteen  fluid  ounces  of  rectified  spirit.  A 
fluid  drachm  of  the  solution  will  contain  15*62  grains  of 
peroxide,  and  a fluid  drachm  of  the  tincture,  therefore, 
a little  less  than  four  grains. 

Ferri  Pernitratis  Liquor , solution  of  pernitrato  of 
iron.  This  preparation  has  been  a good  deal  prescribed 
for  diarrhoea,  and  now  finds  its  place  in  the  Phorma- 
* copoeia.  It  is  made  by  dissolving  an  ounce  of  iron  wire 
in  three  ounces  of  nitric  acid  properly  diluted,  and  after- 
wards making  up  the  solution  to  a pint  and  a-half.  A 
fluid  drachm,  precipitated  by  ammonia,  should  yield  2*6 
grains  of  peroxide. 

Ferri  Peroxidum  Hydra  turn,  hydrated  peroxide  of 
iron,  is  esteemed  an  amidoto  in  cases  of  poisoning  by 
arsenic.  It  must,  however,  bo  recently  prepared.  It  is 
made  by  precipitating  a solution  of  persulphato  of  iron 
with  an  alkali.  As  it  may  be  urgently  required  at  any 
moment,  pharmaceutists  should  keep  a solution  of  tho 
persulphate  in  readiness. 

Ferri  Phoephasf  phosphate  of  iron,  is  a salt  which 
probably  every  druggist  has  in  his  stock,  so  needs  no 
further  notice. 

' Ferri  Sulphas  Qranulata , granulated  sulphate  of  iron, 


is  not  granulated  in  the  now  common  acceptation  of  that 
word.  It  is  here  directed  to  bo  made  by  dissolving  iron 
wire  in  diluted  sulphuric  acid,  and  filtering  the  solution 
into  rectified  spirit,  whereupon  the  salt  is  obtained  in 
minute  granular  crystals.  It  could,  of  course*,  be  made 
by  dissolving  the  ordinary  sulphate  of  iron  in  water  with 
a small  quantity  of  sulphuric  acid,  and  filtering  that 
solution  into  alcohol.  Sulphate  of  iron  in  this  state  is 
not  so  susceptible  to  the  influences  of  air  and  moisture. 

Ferri  Sulphas  Fxsiccata,  dried  sulphate  of  iron,  we 
dare  say,  every  dispensing  chemist  has  long  kept  for  his 
own  convenience,  although  the  use  was  not  quite  justified. 

Ferrum  Iicdactumt  reduced  iron,  Que  venue’s  iron,  as 
it  has  been  called,  is  iron  reduced  as  far  as  possible  to  a 
metallic  6tato  by  passing  a stream  of  dry  hydrogen  gas 
over  the  peroxide  of  iron  heated  to  redness.  The  articlo 
sold  under  the  name  is  of  very  variable  quality,  but, 
according  to  the  Pharmacopoeia,  it  ought  to  contain  at 
least  half  its  weight  of  metallic  iron. 

Fen-um  Tartaratum  is  tho  new  name  for  the  potassio- 
tartrate  of  iron  of  tho  London,  and  ferrum  tartarizatum 
of  the  Edinburgh  and  Dublin  Colleges.  The  new  name 
looks  like  a compromise  between  the  three  learned  bodies. 
We  would  have  preferred  to  retain  the  old,  though  some- 
what long  name,  since  it  expresses  the  composition  of 
the  salt. 

Filix,  fern  root,  is  now  introduced  with  the  ethereal 
extract  well  known  for  a long  time  in  pharmacy. 

Glyeerinum , glycerine,  is  naturally  added  to  the  Phar- 
macopoeia. It  must  bo  with  colour  and  odour,  and  have 
the  specific  gravity  1*26. 

Jlcmidtsmus,  tho  root  of  tho  Hcmidesmus  indicus, 
introduced  some  years  ago  as  a cheap  substitute  for 
sarsaparilla,  has  for  some  reason  or  other  been  added, 
and  a syrup  is  directed  to  be  prepared.  Four  ounces  of 
the  bruised  root  are  to  be  infused  with  a pint  of  boiling 
water  for  four  hours,  and  twenty-eight  ounces  of  sugar 
are  to  be  dissolved  in  the  strained  liquor. 

Hydraryyri  Nitrates  Liquor  Acidus,  an  acid  solution 
of  nitrate  of  mercury  now*  ordered  separately  for  the 
preparation  of  tho  unguentum  hydrargyri  nitratis; 
although,  when  tho  ointment  is  referred  to,  a solution  of 
a totally  different  sort  is  seen  to  be  required.  The 
materia  raedica,  and  the  preparations  and  compounds  of 
tho  Pharmacopceia,  were  evidently  sent  through  the  press 
by  different  hands. 

Tho  acid  solution  of  nitrate  of  mercury  is  used  as  an 
escharotic  by  some  obstetric  physicians,  and  is  some- 
times applied  to  carbuncles.  It  is  to  bo  made  by  dis- 
solving lour  ounces  of  mercury  in  three  fluid  ounces  and 
a quarter  of  nitric  acid  diluted  with  three  fluid  ounces 
of  water.  After  the  mercury  is  dissolved  the  solution 
is  to  bo  boiled  gently  for  fifteen  minutes. 

Kamela. — The  present  Pharmacopoeia  is  rich  in  ver- 
mifuges, and  it  will  not  be  for  want  of  a choice  of 
remedies  if  a single  tape-worm  is  left  in  a human 
body.  Kamela  is  no  doubt  well  known  to  most 
pharmaceutists  as  the  powder  adhering  to  tho  capsules 
of  the  Itottleria  tinctoria,  and  calls  for  no  remark,  except 
that,  as  stated  here,  in  order  to  be  genuine  the  greater 
part  should  be  soluble  in  ether. 

Laurocera&us,  a water  distilled  from  cherry  laurel 
leaves,  is  introduced  from  the  Dublin  and  Edinburgh 
Pharnmcopcoias.  A pound  of  tho  crushed  fresh  leaves 
are  to  be  macerated  with  two  pints  and  a half  of  water 
for  twenty-four  hours,  and  then  a pint  is  to  bo  distilled. 
The  water,  however,  will  always  be  of  an  uncertain 
strength. 
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Lithitt  Carbon  as,  Lithia  Citras. — The  carbonate  and 
citrate  of  lithia.  These  salts  call  for  no  observation. 

Magnesia  and  Magnesia  Leris  are  the  light  and  heavy 
calcined  magnesia.  The  former  is  used  in  the  making  of 
Gregory’s  powder,  now  a Pharmacopoeia  preparation 
under  the  name  of  Pulvis  Rhei  Compositns. 

Magnesia  Carbonas  and  Magnesia  Carbonas  Levis  arc 
the  light  heavy  carbonates,  the  processes  for  making 
which  wo  shall  notice  at  a future  time. 

Matica  matico. — Only  an  infusion  is  ordered.  Half 
an  ounce  of  matico,  cut  small,  is  infused  for  half  an  hour 
in  half  a pint  of  boiling  water. 

Nectandra.— Bebeeru  bark  is  employed  to  furnish  the 
sulphate  of  beberine. 

Oleum  Coriandri, — Oil  of  coriander  has  been  placed 
among  the  materia  medico,  for  what  reason  we  ao  not 
know,  since  we  have  not  been  able  to  discover  any  pre- 
paration in  which  it  is  used. 

Oleum  Myristiece. — The  volatile  oil  of  nutmeg  is  now 
employed  in  making  the  spiritus  myristiem,  ana  also  in 
spt.  ammonite  aronmticu*. 
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On  the  Spectrum  of  Lightning, 

M.  Louis  Grandeau  has  published  at  Mallet  Bacheliers 
an  excellent  work,  entitled  “ Practical  Instruction  in 
Spectrum  Analysis,”  which  will  be  useful  to  chemists 
desirous  of  becoming  familiar  with  the  details  of  this 
new  method  of  optico-chcmical  analysis.  M.  G rondeau 
gives  a description  of  the  principal  appearances  which 
have  been  notified  by  tho  researches  on  the  spectrum, 
and  explains  how  they  arc  to  be  obtained  ; two  plates 
upon  copper  and  one  chromo-lithograph  are  given, 
representing  the  spectroscope,  Gcisslcr’s  tubes,  the 
spectra  of  the  metals,  &c. 

We  quote  a very  interesting  observation  which  M. 
Grandcnu  himself  made,  and  which  relates  to  the  spec- 
trum of  nitrogen.  In  tho  night  of  August  13,  1861, 
this  chemist  made  some  researches  with  a single  prism 
spectroscope  npon  the  lightning  which  burst  at  close 
intervals  in  the  dense  clouds  in  front  of  his  laboratory. 
He  arranged  the  experiment  so  that  the  lightning  illu- 
minated the  free  half  of  the  slit  of  the  collimator,  w hilst 
the  tubo  of  nitrogen  sent  its  light  obliquely  into  the 
part  of  the  slit  covered  by  the  total  reflexion  prism.  A 
Bmall  quantity  of  tho  vapour  of  water  remained  in  the 
nitrogen  tube  at  the  time  it  was  prepared,  sufficient  to 
produce  very  neatly  tho  characteristic  rays  of  hydrogen 
superposed  on  the  nitrogen  rays.  M.  Grandeau  was 
able  during  an  hour,  at  intervals  of  five  minutes,  to 
observe  the  spectrum  of  the  lightning,  the  general 
appearance  of  which  recalled  at  first  sight  that  of 
the  electric  spark  ; but  on  closer  observation,  M.  Gran- 
deau soon  noticed  in  the  spectrum  of  almost  every  flash 
the  coincidence  of  a certain  number  of  the  rays  of  this 
spectrum  with  those  of  the  spectra  of  nitrogen  and 
hydrogen.  M.  Grandeau  remarks  that  this  result  is  not 
to  bo  surprised  at,  since  all  admit  the  production  of 
ammonia  and  nitric  acid  under  the  influence  of  electrical 
discharges.  Besides  the  rays  of  nitrogen  and  hydrogen, 
M.  Grandeau  proves  that  tho  lightning  spectrum  con- 
tains the  yellow  ray  of  sodium.  This  observation  is, 
we  think,  the  first  application  of  spectrum  analysis  to 
the  study  of  the  electric  discharge  from  the  clouds. 

Apropos  of  lightning,  we  remember  that  M.  Andres 
Poey  intended  to  study  the  notes  contained  in  the  noise 


of  thunder  by  means  of  the  tuning  forks  of  Helmholtx, 
constructed  by  M.  Koenig,  but  we  do  not  know  if  he 
has  followed  up  his  project. — Moniteur  Scien tijique. 
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Lecture  IY. — Saturday,  December  19,  1863. 

( Continued  from  page  Si) 

Before  proceeding  to  consider  this  grand  subject  of 
dolomite,  which  is  a great  questio  vexata  of  geologists, 
let  me  direct  your  attention  for  a few  moments  to  some  of 
the  mineral  species  occurring  in  nature.  We  have,  fim 
of  all,  pure  dolomite ; that  is,  a compound  of  one  equiva- 
lent of  carbonate  of  magnesia,  and  one  equivalent  of  car- 
bonate of  lime — equivalent  to  equivalent  exactly.  It 
contains  exactly  47*83  per  cent,  of  carbonic  acid ; of  lime, 
30*43  per  cent.;  and  of  magnesia,  11*74  per  cent.  This 
may  occur  not  only  distinctly  crystallised,  but  granular 
crystalline,  constituting  another  variety  of  this  mineral, 
the  composition  of  which,  however,  is  the  same.  Then 
we  have  several  other  varieties.  We  have  one  consisting, 
for  example,  of  three  equivalents  of  carbonate  of  lime  and 
two  of  carbonate  of  magnesia ; then  we  have  another, 
consisting  of  two  equivalents  of  carbonate  of  lime  and 
one  of  carbonate  of  magnesia,  occurring  in  Styria  and  in 
the  Tyrol.  There  is  another,  consisting  of  one  equiva- 
lent of  carbonate  of  lime  and  three  of  carbonate  of  mag- 
nesia ; and  we  have  other  varieties  in  which  the  mag- 
nesia is  partially  replaced  by  carbonate  of  iron,  con- 
stituting brown  spar— carbonate  of  iron  and  carbonate  of 
magnesia. 

The  term  dolomite,  or  magnesian  limestone,  is  applied 
to  that  substance  which  consists  essentially  of  carbonate 
of  lime  and  carbonate  of  magnesia,  and  which,  when  pure, 
is  composed,  as  I have  said,  of  one  equivalent  of  each. 
Of  this  dolomite  there  arc  several  varieties,  and  1 wUl 
give  you  the  following  classification,  founded  upon  Sen  fit’s 
book  and  also  Coquand's.  SenflVs  is  the  best,  and  it  is 
rather  surprising  to  me  that  so  capital  a book  should  not 
yet  have  appeared  in  an  English  dress.  I hardly  know 
any  wotk  which  would  be  more  useful  to  geologists  than 
that  book,  which  is  written  in  Oexman.  We  have  there 
the  several  varieties,  founded  upon  structure.  First  of 
nil,  we  have  the  granular  variety  of  dolomite.  It  has  s 
crystalline  or  saccharoidal,  or  sugar-like  crystalline  struc- 
ture. and  it  often  consists  of  small,  distinct,  rhombohedrsl 
crystals.  Then  we  have  what  is  properly  called  the  com- 
pact variety,  which  is  stone-like  in  appearance,  and  may 
even  present  a more  or  less  conchoidal  fracture.  We 
have  another  variety,  exceedingly  porous— if  I may 
apply  the  expression  " porous  ” to  this  variety — called 
the  cellular.  It  is  yellowish,  or  smoke-grey,  in  colour 
(rauchgelb, — German),  and  remarkably  fissured  in  all 
directions.  There  is  a variety  classified  as  the  schistose* 
or  slatcy,  which  occurs  in  the  J ura.  Lastly,  we  have  an 
earthy  variety,  which  is  friable  and  pul  veritable.  These 
are  all  the  varieties  founded  simply  upon  external  cha- 
racters. 

We  have  other  varieties  founded  upon  differences  in 
composition.  First,  there  is  the  calcareous,  that  is*  the 
dolomite,  which  contains  more  carbonate  of  lime  than  is 
indicated  by  the  formula  I have  given— dolomite  associ- 
ated with  an  excess  of  carbonate  of  lime.  Then  there  1* 
the  siliceous,  which  contains  sand.  Lastly,  there  is  the 
argillaceous,  which  contains  clay  in  admixture. 

With  regard  to  the  calcareou*  dolomitei  how  ao  we 
know  that  it  is  dolomite  mixed  with  an  excess  of  csxbonste 
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of  lime  ? Why,  in  this  way.  If  you  tnkc  that  dolomite  and 
reduce  it  to  powder,  and  act  upon  it  by  very  weak  acetic 
acid,  the  carbonate  of  lime  in  excess  alone  will  dissolve. 
Scarcely  a trace  of  the  dolomite  will  be  attacked,  and  there 
will  remain  behind,  after  you  have  removed  all  that  is 
capable  of  being  separated  by  acetic  acid,  a product  having 
the  chemical  composition  of  dolomite.  You  could  not  desire, 
I think,  any  stronger  proof  of  the  fact  than  this.  Dolo- 
mite generally,  or  frequently,  is  exceedingly  free  from 
associated  foreign  matters,  but  there  are  varieties  which 
contain  a considerable  amount  of  impurity.  One  is  men- 
tioned in  Brazil,  in  which  is  found  14.  per  cent,  of  quartz 
mixed  with  mica  ; but,  as  a general  rule,  it  may  be  con- 
sidered as  a very  pure  rock,  that  is,  comparatively.  Dolo- 
mite occurs  in  nature  massive— in  gTeat  masses  apparently 
—really  without  any  evidence  of  stratification.  It  occurs 
again  in  regular,  distinctly  stratified  rocks. 

Upon  these  points  great  questions  hang.  Dolomite, 
in  some  localities — as  in  the  Tyrol — is  red  and  fissured  in 
a most  remarkable  wav,  and  the  possible  cause  of  this 
we  shall  have  by-and-by  to  consider.  We  find,  or 
geologists  rather,  find  in  certain  localities  distinct  evidence 
of  the  fact,  that  a limestone  bed  pusses  by  imperceptible 
gradations  into  dolomite.  With  limestone,  there  is  distinct 
evidence,  I suppose,  of  stratification  in  one  part ; and  the 
other,  not  distinct,  in  the  same  continuous  body,  shall  be 
converted  into  unmistakable  apparently  non -stratified 
dolomite.  That  is  an  important  fact  to  bear  in  mind. 
With  regard  to  the  mode  of  formation  of  dolomite  in 
nature,  it  is  a great  problem,  one  which  has  excited  vast 
attention,  and  one  which,  I am  sorry  to  say,  is  far  from  yet 
being  solved  in  a satisfactory  manner.  Still,  I think  we 
know  a great  deal  more  than  we  did  upon  the  subject,  and 
we  know  that  certain  theories  which  were  propounded  not 
many  years  ago,  and  which  were  accepted  by  geologists  as 
correct,  are  wholly  untenable,  so  that  we  get  rid  of  a certain 
amount  of  error. 

Now,  the  question  is,  has  dolomite  been  deposited  an 
such  ? Is  there  any  case  in  which  we  find  dolomite,  and 
have  reason  to  believe  it  has  been  thrown  down,  deposited 
as  we  find  it ; or  has  dolomite  resulted  from  metamorphic 
action  ? — that  is  to  say,  had  it  originally  a different 
appearance  and  different  nature  altogether,  and  has  it  sub- 
sequently been  generated  by  what  geologists  term  meta- 
morphic action ; or  has  it  been  formed  by  both  these 
methods  ? I shal  proceed  to  examine  these  points.  I have 
endeavoured  to  collect  together  from  various  sources  all 
the  information  upon  the  subject,  and  to  present  it  to  you 
in  a condensed  and  available  form.  I repeat,  many  in- 
teresting problems  in  connexion  with  this  subject  vet 
remain  to  be  solved.  Now,  dolomite  is  found  not  unfie- 
quently— nay,  frequently— associated  with  gypsum.  Hence 
it  was  inferred  by  Haidingcr,  that  dolomite  was  produced 
by  the  action  of  a solution  of  sulphate  of  magnesia  on 
carbonate  of  lime.  Carbonate  of  lime  abounds,  we  know,  in 
nature,  and  so  does  sulphate  of  magnesia.  If  we  can  only 
bring  theaethings  together,  we  shall  have  no  difficulty  what- 
ever in  producing  dolomite,  according  to  Haidingcr,  the 
products  being  gypsum  and  dolomite.  But  we  must  ask  our- 
selves the  question,  Suppose  we  bring  a solution  of  sulphate 
of  lime  in  contact  with  carbonate  of  lime,  chalk,  will  dolo- 
mite be  formed  ? At  the  ordinary  temperature,  undoubtedly 
not,  but  quite  the  reverse ; for  when  a solution  of  gypsum 
percolates  through  pounded  dolomite,  this  is  wholly  con- 
verted into  carbonate  of  lime,  with  the  formation  of  sul- 
phate  of  magnesia,— the  very  reverse  of  what  was  supposed 
according  to  theory.  Therefore  it  is  perfectly  clear  that, 
at  the  ordinary  temperature,  Haidinger’s  theory  is 
wholly  untenable.  Ho  supposed  the  case  might  be 
different  at  a high  temperature.  Accordingly  experi- 
ments were  made  upon  the  subject ; and  it  was  shown  that 
a mixture  of  crystallised  sulphate  of  magnesia  and 
pounded  calc  spar,  in  the  proportions  of  one  equivalent  of 
the  former  to  two  of  the  latter,  when  heated  in  a sealed 


glass  tube,  was  completely  changed  into  dolomite  and  sul- 
phate of  lime— so  completely,  that  no  trace,  even  of  sulphate 
of  magnesia,  remained.  Here,  then,  we  find  that,  by  the 
application  of  heat,  an  opposite  result  takes  place. 
But,  then,  how  are  we  to  account  for  this  generation  of 
heat  at  the  bottom  of  the  ocean  bed  ? How  is  the  water  to 
exist  at  a high  temperature?  It  requires  a very  high 
temperature — 400^  Fahrenheit,  aoo°  centigrade,  or  there- 
abouts— in  order  to  effect  this  change ; and  if  the  bottom 
of  the  sea  be  so  hot  as  this,  surely  there  ought  also  to  be  a 
very  high  temperature  above.  According  to  Bischoff,  the 
whole  sea  ougnt  to  have  been  boiling  when  this  condition 
obtained.  He  rather  naively  remarks  that,  at  17,600  feet, 
the  temperature  of  the  water  of  the  ocean  would  be  39a0, 
or  just  that  degree  at  which  this  change  was  found  to  take 
place  in  the  formation  of  dolomite,  if,  as  he  says,  the  tem- 
perature did  not  happen  to  decrease  with  the  depth. 
Hence,  unless  Haidingcr  can  show  reason  for  the  existence 
of  such  a temperature,  dolomite,  he  maintains,  could  not  be 
formed ; and  I think  that  is  a very  fair  way  of  stating  the 
case.  Moreover,  if  the  dolomite  of  the  Tyrol  had  been  thus 
formed  by  the  reciprocal  decomposition  of  these  two  salts, 
he  thinks,  and  I think,  properly,  that  we  ought  to  have  found 
in  the  vicinity  large  masses  of  gypsum,  which  is  not  the  ease. 
Still,  that  is  an  argument  which  may  be  open  to  objection, 
I admit.  Now,  bearing  upon  this  point,  I will  mention  to  you 
a curious  process  which  is  not  publicly  known,  which  I saw 
in  operation  about  thirty  years  ago,  in  Nottingham — a 
process  for  making  sulphate  of  magnesia ; and  it  pos- 
sibly may  help  on  geologists  in  their  consideration  of 
this  subject.  I s^w  myself  tons  of  sulphate  of  mag- 
nesia produced  in  the  manner  I am  about  to  describe. 
The  process  was  invented  by  a Mr.  Grisenth waite ; a 
man  who  wrote  one  or  two  curious  books — one  a very 
interesting  book,  certainly  before  its  day,  upon  agri- 
cultural problems,  especially  specific  manures,  in 
which  he  pointed  out  roost  clearly,  and  in  roost  unmis- 
takable terms,  one  of  the  great  pomts  which  has  been  so 
lucidly  and  forcibly  described  by  Liebig,  long  after- 
wards. He  took  gypsum  and  ground  it  to  powder;  he 
took  dolomite,  calcined  that,  and  ground  it  to  powder  like- 
wise. He  got  then  sulphate  of  lime  and  caustic  magnesia ; 
for,  during  the  calcination,  the  magnesia  was  rendered 
caustic,  and  the  lime  was  only  partially  deprived  of  carbonic 
acid.  He  got  then,  practically,  sulphate  of  lime,  caustic 
magnesia — that  is,  magnesia  deprived  of  carbonic  acid — 
and  carbonate  of  limo ; he  put  this  mixture  into  large 
tanks  filled  with  water,  and  passed  through  that  water  a 
current  of  carbonic  acid,  and  he  produced  sulphate  of 
magnesia  by  the  ton.  The  sulphate  of  lime  dissolves ; 
it  is  soluble  in  water.  Then  jou  have  magnesia 
snd  carbonic  acid.  There  is  the  affinity  of  the  magnesia 
for  the  sulphuric  acid  of  the  sulphate  of  lime,  and  the 
affinity  of  the  carbonic  acid  for  tho  lime,  which  is  pretty 
strong,  especially  from  its  producing  an  insoluble  compound, 
carbonate  of  lime,  and,  by  virtue  of  this  double  affinity, 
that  change  was  effected,  and  sulphate  of  magnesia  was 
formed.  Sulphate  of  lime  was  decomposed  by  the  joint 
action  of  this  caustic  magnesia,  and  carbonic  acid.  I 
merely  mention  this  fact  en  ptuseutt.  It  may  possibly  be 
found  interesting.  Now,  there  is  the  view  of  Elie  de 
Beaumont,  who  computed  that  when  one  of  two  equi- 
valents of  carbonate  of  lime  is  replaced  by  carbonate 
of  magnesia,  owing  to  tho  higher  specific  gravity  of 
the  whole  and  the  lower  atomic  weight  of  magnesia, 
there  would  remain  is  per  cent,  of  hollow  space.  Well, 
then,  an  examination  was  made,  and  the  result  was 
I arrived  at  from  an  examination  of  one  specimen — we  do 
not  find  more — that  the  amount  of  interstitial  space  left 
was  ix*97  per  cent.  This  is  a very  neur  approxima- 
tion, but  who  would  think  of  founding  anything  like  a 
theory  on  a single  fact  of  this  kind,  which  may  be  a co- 
incidence, lor  aught  we  can  tell  ? It  is  only  on  repeated 
experiments,  made  with  infinite  care,  that  we  are  justified 
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in  baling  a grand  theory  on  a subject  of  this  kind.  A 
single  fact  of  this  kind  ought,  I think,  to  bo  ignored. 

We  next  come  to  some  very  important  information, 
or  rather  experiments,  made  by  Dand,  which,  to  my 
mind,  are  exceedingly  conclusive  so  far  as  they  go.  His 
experiments  establish  the  fact,  I think  unmistakably,  that 
dolomite  mav  be,  and  is,  produced,  at  all  event*  in  certain 
conditions,  by  direct  aquoous  action.  In  fresh  corals  he 
found  less  than  i per  cent  of  mugnesia,  but  in  compact 
coralline  limestone  he  found  38  per  cent,  of  carbonate 
of  magnesia.  Another  rock,  consisting  of  the  remains 
of  corals,  gave  upwards  of  £ per  cent.  There  was 
no  indication,  he  says,  of  the  action  of  heat.  Assuming — 
and  1 think  it  is  an  assumption  which  every  one  would 
be  prepared  to  make,  now- a* days  ut  all  events — that 
the  ancient  corals  were  composed  like  those  of  modem 
species,  it  follows  that  the  magnesia  must  have  been  added 
to  these  ancient  coralline  remains,  and  that  could  only 
have  arisen  from  the  action  of  water  containing  magnesian 
salt*  upon  the  carbonate  of  lime  of  the  corals,  whereby  a 
portion  of  carbonate  of  lime  is  removed  and  replaced  by 
an  equivalent  amount  of  carbonate  of  magnesia.  To  my 
mind,  I think  that  argument  is  perfectly  unanswerable  as 
far  a*  it  goes.  We  find  another  theory  put  forth  by  Sand- 
berger,  which  explains  the  formation  of  the  dolomite  in 
Nassau  by  the  action  of  water  charged  with  carbonic  acid 
upon  a black  limestone,  rich  in  magnesia.  A portion  of  the 
lime  was  supposed  to  be  thus  carried  away,  leaving 
dolomite,  which,  as  we  have  seen,  is  less  easily  soluble  in 
acid  solutions  than  carbonate  of  lime  itself.  The  car- 
bonate of  lime  was  again  deposited  in  fissures  in  the  rock 
as  calc  sinter  or  calc  spar.  Now,  let  us  see  whether 
this  is  established  in  any  way  by  experiment.  Wc  find 
some  experiments  recorded  by  Bischoif  which  bear  upon 
it,  and  which  allow  that  carbonic  acid  dissolved  in  water 
nets  upon  dolomite,  containing  an  excess  of  carbonate  of 
lime,  exactly  as  the  acetic  acid  does,  that  is  to  say,  re- 
moves the  excess  of  carbonate  of  lime,  leaving  dolomite. 
I will  cite  the  results  of  two  experiments  of  Bi»chofT  upon 
carbonate  of  lime  containing  carbonate  of  magnesia.  In 
one  the  carbonate  contained  98*21  per  cent,  of  carbonate 
of  lime  and  1*32  per  cent,  of  carbonate  of  magnesia;  and 
in  the  other  84  57  per  cent,  of  carbonate  of  liinc  and  11*54 
of  carbonate  of  magnesia.  The  carbonate  was  finely 
pounded,  and  mixed  with  water,  and  carbonic  acid 
was  passed  through  for  twenty-four  hours.  The  solutions 
were  filtered  and  evaporated  to  dryness.  The  first  residue 
contained  of  carbonate  of  lime,  2*93,  and  of  carbonate  of 
magnesia,  only  a trace,  showing  that  none hadbeen  removed, 
or  no  appreciable  amount,  by  the  solvent  action  of  carbonic 
acid  in  water,  whereas  the  lime  had  been  removed  in  large 
quantities.  The  second  contained  4*29  carbonate  of  limo 
and  no  trace  of  magnesia ; so  that  I think  that  point  is 
clearly  made  out  by  experiment.  Hence  it  is  inferred  that 
by  the  action  of  surface-water  or  sea* water  on  limestone 
containing  magnesia,  the  excess  carbonate  of  lime  would  be 
removed,  and  at  last  only  dolomite  would  remain. 

There  is  another  theory  put  forth  by  Nauck,  that 
water  charged  with  carbonic  acid  decomposed  the  silicates, 
and  deposited  the  dissolved  matters,  magnesia  and  silica, 
in  other  pluces.  Silicate  of  magnesia  I refer  to  especially. 
This  silicate  of  magnesia  thus  dissolved  by  atmospheric 
water  percolates  through  carbonate  of  lime,  leaves  the 
Bilica,  and  combines  with  a portion  of  carbonate  of  lime 
to  form  dolomite  ; carbonic  acid  here  playing  evidently  an 
important  part.  This  silica,  it  was  supposed,  was  deposited 
in  fissures  or  cavities  as  quartz  or  opal. 

We  next  come  to  another  supposition  as  to  the  mode  of 
formation  of  dolomite.  Two  geological  observers,  Favre 
and  Marignac,  supposed  the  dolomite  of  the  Tyrol  to  have 
been  deposited,  and  not  to  have  been  metamorphosed. 
They  supposed  that  volcanio  eruptions  occur,  attended 
with  the  evolution  of  sulphurous  acid,  that  is,  the  same 
ac  id  that  is  produced  when  sulphux  burns  in  the  open  air, 
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and  by  the  action  of  this  acid  upon  augitic  tufa,  thrown 
out  and  spread  over  the  sea-bottom,  sulphite  of  magnesia 
was  formed  ; that  this  sulphite  became  converted  into 
sulphate  (this  implies  the  presence  of  oxygen  necessarily)  ; 
also  that  there  may  have  been,  as  we  know  may  be  the  case, 
certain  volcanic  emanations  of  hydrochloric  acid,  by  the 
action  of  which  upon  this  tufa,  chloride  of  magnesium 
may  have  formed.  They  found  that  by  heating  carbonate 
of  lime  and  chloride  of  magnesium  in  a closed  glass  tube 
to  200°  centigrade  during  six  hours,  a precipitate  was  pro- 
duced containing  48  per  cent,  of  carbonate  of  lime,  and 
52  per  cent,  of  carbonate  of  magnesia,  or  substantially, 
dolomite. 

This  theory  involves  the  necessity  of  supposing  that 
oxygen  must  have  been  present  at  great  depths  to  oxidise 
the  sulphite  of  magnesia,  and  that  a comparatively  high 
temperature  existed  at  the  bottom  of  the  ocean.  We  have 
already  considered  this  part  of  the  supposition  before, 
and  the  same  remarks  which  I made  with  regard  to  the 
former  theory  applies  equally  to  this.  We  have  first  to 
prove  the  possibility  of  a high  temperature  at  the  bottom 
of  the  ocean  before  we  can  receive  the  explanation  in 
question. 

Another  view  concerning  the  formation  of  dolomite  ha* 
created  some  attention,  that  of  Forchammcr.  In  the  first 
place,  he  says: — “ I designate  as  dolomite  all  limestone 
which  contains  more  than  13  per  cent,  of  carbonate  of 
magnesia."  Then,  he  supposes  the  action  of  springs; 
and  he  illustrates  his  supposition  bv  certain  geological 
deposits  in  Denmark.  He  supposes  the  action  of  springs 
rising  through  a coralline  limestone.  A solution  of  car- 
bonate of  lime  is  thus  produced,  and  this  carbonate  of  lime, 
in  contact  with  sea- water,  deposit*,  he  thinks,  dolomite, 
or  deposits  carbonate  of  lime  containing  carbonate  of  mag- 
nesia. But  this  only  occurs  when  the  water  is  boiling  hot, 
so  that  w'c  have  here  the  same  difficulty  a*  I have  pointed 
out  on  two  occasions  already.  Mr.  Sterry  Hunt,  a very 
able  geologist,  and  one  who  has  directed  great  attention, 
and  with  great  success,  to  the  application  of  chemistry  to 
geological  phenomena  in  Canada,  supposes  that  water 
containing  bicarbonate  of  soda,  in  acting  upon  sea-water, 
first  decomposes  the  lime-salts,  throwing  down  carbonate 
of  lime,  and  only  i^ths  or  t&aths  of  carbonate  of  magnesia. 
Then,  when  all  the  soluble  lime-salts  have  been  thus 
decomposed  by  the  further  addition  of  bicarbonate  of  soda, 
bicarbonate  of  magnesia  is  produced,  which,  bv  evapora- 
tion, becomes  & hydrated  carbonate.  He  admits,  but 
does  not  prove  experimentally,  that  when  you  get  this 
hydrated  carbonate  of  magnesia  and  carbonate  of  lime  in 
contact  under  water,  they  combine  slowly  to  form  dolo- 
mite. It  may  be  so,  but  that  is  one  of  lire  points  that 
require  special  investigation.  It  seems  to  me  every  way 
reasonable  that  it  Bliould,  but  still  we  are  not  justified  in 
concluding  that  such  a combination  does  tako  place 
w ithout  the  evidence  of  experiments. 

Let  me  say  one  or  two  words  about  the  grand 
hypothesis  of  magnesian  vapour.  The  question  which  we 
have  to  deal  with  is  not  the  geological  structure  of  these 
mountains  ; and  in  order  to  illustrate  the  subject  properly, 
I should  require  a diagram  ; but  geologists  know  well  the 
very  celebrated  locality  to  which  1 refer,  to  which  it  was 
attempted  to  apply  this  hypothesis  of  magnesian  vapour — 
that  carbonate  of  lime  is  deposited,  that  theu,  by  some 
subterranean  action,  there  was  an  eruption  of  magnesian 
vapour,  which  permeated  this  carbonate  of  lime,  convert- 
ing it  into  dolomite.  Now*,  in  the  first  place,  magnesia  is 
about  one  of  the  most  fixed  bodies  in  the  world.  It  should 
be  shown,  first  of  all,  that  magnesian  vapour  can  be  pro- 
duced. All  our  experiments  lead  to  the  contrary  conclusion. 
But  supposing  magnesian  vapour  had  been  produced 
— supposing  wc  could  have  evolved  this  magnesian 
vapour,  and  brought  it  in  contact  with  the  carbonate  of 
lime,  how*  could  that  have  produced  carbonate  of  magnesia? 
Where  is  the  carbonic  acid  to  come  from  to  form  the 
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carbonate  of  magnesia  under  those  conditions  ? What  do 
we  get  ? It  appears  to  me  the  hypothesis,  at  all  events,  so 
far  as  we  know  anything  of  the  properties  of  magnesia 
experimentally,  is  absolutely  and  wholly  untenable. 
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Professor  A.  W.  Williamson,  Ph.D.,  F.B.S.,  President, 
in  the  Chair. 

The  minutes  of  the  previous  meeting  were  read  and  con- 
firmed, and  the  following  gentlemen  balloted  for  and  duly 
elected  Fellows  of  the  Society,  viz. : — Mr.  John  Pentecost 
and  Mr.  ltamsay  Morton. 

Dr.  Thudichum  read  tho  first  part  of  a paper  **  On 
Urochrome the  colouring  matter  of  the  urine.  He  said 
that  colouring  matter  was  the  most  obvious  of  all  the 
ingredients  of  the  urine,  and  essentially  characteristic  of 
the  renal  secretion.  It  was  tho  alpha  and  omega  of 
urinary  analogies,  as  also  of  urinary  pathology.  Never- 
theless, it  hud  hitherto  eluded  the  scrutiny  of  physiological 
chemists ; and,  although  many  had  obtained  certain  pro- 
ducts, none  had  actually  isolated  the  colouring  matter 
itself.  Indeed,  so  difficult  was  the  task  of  doing  this, 
that  Vogel,  an  author  who  had  lately  written  on  urology, 
had  declared  it  to  be  impossible.  The  uuthor  believed, 
however,  that  if  due  regard  had  been  paid  to  the  labours 
of  earlier  chemists,  the  question  would  have  been  solved 
long  ago.  Sixty-three  years  ago,  Proust  bad  had  more 
correct  notions  and  better  knowledge  of  the  colouring 
matter  of  urine  than  the  authors  of  the  latest  publications 
in  Germany  and  this  country.  Dr.  Thudiclium  continued 
by  quoting  what  Proust  had  said  upon  the  subject.  He 
adverted  to  the  fallow,  odorous,  and  resinous  substance 
which  Proust  had  obtained  from  the  urine  by  acidB.  Proust 
had  already  hinted  that  this  might  be  but  a product  of 
decomposition  of  the  original  colouring  matter,  as,  indeed, 
it  was.  This  resin  was  described  as  fallow,  or  red,  fusing 
in  hot  water  like  pitch,  dissolving  in  alkalies,  alcohol,  and 
ether,  and  as  almost  insoluble  in  water.  It  was  the 
essential  principle  from  which  the  urine  derived  its  colour 
and  its  flavour,  and  which  caused  tho  peculiar  smell  of 
linen  moistened  with  urine,  when  it  is  heated.  Dr.  Thudi- 
chum  next  proved  the  identity  of  this  fallow  resin  of  Proust 
with  a body  which  Scliaeling  had  obtained  from  urine, 
previously  concentrated  by  freezing,  by  extraction  with 
ether.  lie  showed  that  ether  extracted  yellow  colouring 
mattcT  and  hippuric  acid,  and  that  the  latter  on  heating 
decomposed  the  urochrome  and  yielded  Schooling's  body. 
He  next  referred  to  a substance  termed  “custodine,”  by 
Heller,  and  described  as  an  uncrystaliisable  brownish-red 
resin  of  acid  reaction  (pigment o-resinous  acid),  and  to 
another  matter  termed  «•  indirubine,”  from  urine,  by 
Schunck.  He  then  discussed  the  nature  of  the  colouring 
matters  obtained  from  urine  by  Schcrcr,  Harley,  and 
Maxcet,  and  claimed  them  to  be  more  or  less  identical  with 
the  fallow  resin  of  Proust,  being  either  fallow  resin  in  a 
pure  state  or  mixed  with  peculiar  impurities.  Another 
product  of  the  decomposition  of  urochrome  was  a peculiar 
black  matter,  obtained  together  with  the  resin.  This  had 
been  well  described  by  Proust,  but  almost  entirely  over- 
looked by  subsequent  writers.  Some  chemists  had  per- 
sistently thrown  it  away  as  dirt.  Yet  it  was  a definable 
chemical  body  of  considerable  interest  and  importance. 
This  matter  appeared  as  a black  powder,  insoluble  in 
alcohol,  and  separated  thereby  from  the  resin.  It  was 
easily  soluble  in  potash,  and  precipitated  therefrom  by 
acids  as  a bulky,  dark-brown  clot.  On  dry  distillation,  it 
left  65  per  cent,  of  charcoal,  being  as  much  as  common 
coal.  Without  doubt,  persons  who  had  read  the  account 
of  Heller’s  “uroxanthine”  and  Schunck’s  “ indican,”  would 
conceive  the  idea  that  this  black  matter  might  be  the 
indigo  derived  from  the  matters  just  mentioned.  But  it 
was  as  different  from  indigo  bluo  as  the  fallow  resin  was 


from  indigo  red.  This  last-named  body  was  described  by 
Berzelius  as  being  insoluble  in  dilute  acids  and  alkalies, 
and  thereby  differed  from  the  resin,  which  was  soluble  in 
acids,  and  particularly  so  in  alkalies.  Moreover,  the  author 
had  never  found  sugar  as  one  of  the  products  of  the  decom- 
position of  uroelirome,  and  he  expressed  his  belief  that 
the  urine  contained  neither  indican,  which  had  the  pro- 
perty of  splitting  up  into  indigo-blue,  indigo-red,  and 
sugar,  nor  that  it  contained  uroxanthine,  having  the  same 
properties.  He  held  that  the  mine  contained  a peculiar 
colouring  matter,  characteristic  of  the  renal  secretion, 
and  which  he  termed  “ urochrome.’*  This  yellow  matter 
could  be  extracted  and  obtained  in  a pure  state,  as  he 
would  show  on  a subsequent  occasion.  By  exposure  to 
I air  this  matter  passed  into  a red  variety,  which  still 
remained  soluble  in  water  and  acids,  and  corresponded 
with  the  urerythrine  of  former  authors,  and  the  rosacic 
acid  of  Proust,  Vanquelin,  and  Vogel.  This  was  tho 
matter  colouring  the  pink  sediments.  Under  the  influenco 
of  acids  and  heat,  when  the  oxygen  of  the  air  was  excluded 
by  performing  the  boiling  in  a retort  in.  a current  of 
hydrogen,  the  yellow  urochrome  became  decomposed, 
yielding  tho  fallow  resin,  or  uropittine,  and  the  black 
matter,  or  uromelanine,  several  volatile  acids  and  sub- 
stances, and,  perhaps,  a soluble  matter  remaining  in  the 
residues.  One  of  the  volatile  matters  the  author  described 
as  a neutral  essential  oil,  insoluble  in  water,  soluble  in 
spirit  and  ether,  and  having  the  peculiar  odour  of  urine. 
With  nitrate  of  oxide  of  mercury  it  gave  the  pink  reaction 
on  heating,  which  was  observed  in  a small  degree  in  the 
analysis  made  by  Liebig’s  method.  It  was  distinguished 
from  the  phony  lie  acid,  also  contained  in  urine,  by  not 
yielding  a reduction  of  silver  solution  on  boiling.  ThiB 
essential  oil  the  author  proposed  to  call  " the  otto  of 
urine.”  Under  the  influence  of  putrefactive  agents,  the 
urochrome  became  similarly  decomposed,  yielding  uropit- 
tine,  uromclanine,  and  acetic  acid,  but  little  or  no  essential 
oil  or  otto.  The  author  promised  to  describe  more  fully 
the  chemical  properties  of  the  substances  of  which  he  had 
given  a preliminary  account,  and  the  mode  of  their  prepa- 
ration, in  a future  communication.  He  added  that,  in  a 
medical  point  of  view,  they  appeared  of  great  importance, 
us  the  resin  sometimes  appeared  in  the  teeth  of  uremic 
patients,  and  the  Bkin  of  all  patients  affected  with  kidney 
disease  excreted  uropittine.  It  was  only  necessary  to 
smell  the  exhalation  from  their  skin  in  order,  at  once,  to 
appreciate  the  truth  of  the  assertion,  that  urochrome  and 
its  products  of  decomposition  were  most  important  elements 
in  the  theory  of  uraemia.  This  theory,  as  at  present 
accepted,  would,  therefore,  have  to  undergo  modifications 
by  a moro  extended  knowledge  of  the  colouring  matter  of 
urine  and  its  bearing  in  the  animal  economy’. 

Mr.  Robert  Foriiett,  having  made  formerly  a series  of 
experiments  upon  the  colouring  matters  of  urine,  was  con- 
vinced that  there  existed  more  than  one  principle  to  which 
the  tinctorial  property  was  due.  His  experiment*  w ere 
directed  to  the  separation  of  these  bodies  by  means  of 
sulphate  of  copper,  which  always  gave  a greyish- white 
precipitate,  and  this,  boiled  with  potash,  became  decom- 
posed, and,  as  the  result,  allowed  the  coloured  resinous 
matter  to  enter  into  solution.  The  speaker  concluded  by 
expressing  his  personal  obligations  to  Dr.  Thudichum  for 
the  very  elaborate  report  he  had  just  now  presented  to  the 
Society. 

Dr.  Harlet,  at  the  invitation  of  the  President,  rose  to 
offer  a few  remarks  upon  tho  subject  of  Dr.  Thudichum’s 
communication.  His  name  having  been  mentioned  beside 
that  of  Scherer,  with  whom  he  had  formerly  the  honour 
of  being  associated,  ho  felt  it  a duty  to  record  his  distant 
from  some  of  the  views  expressed  by  the  lecturer.  The 
multiplication  of  names  for  the  same  (substance  was  to  bo 
avoided  ; and  he  considered  that,  before  a new  term  was 
generally  adopted,  it  became  necessary  to  sift  the  evidence 
of  former  inquirers  to  sec  whether  or  not  such  body  had 
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been  previously  isolated  and  described.  lie  contended 
that  the  red  colouring  matter  named  by  Scherer,  uro- 
luematin,  was  the  only  principle  of  its  kind  existing  in 
normal  urine ; the  proportion  in  which  it  occurred  was 
very  small,  but,  by  operating  upon  large  supplies  of 
material,  a sufficient  quantity  had  been  prepared  for  the 
purpose  of  examination.  A specimen  of  this  body  would 
be  brought  for  the  inspection  of  the  Society,  either  at  its 
next  meeting  or  the  one  following ; and  he  hoped  by  that 
time  to  be  favoured  with  an  opportunity  of  comparing  it 
with  Dr.  Thudichum’s  urochromc,  which  he  should  like 
much  to  see.  There  was  no  doubt  that  the  body  Scherer 
had  prepared  contained  iron,  a circumstance  which  brought 
it  into  close  analogy  with  the  colouring  matter  of  the 
blood.  The  name  very  well  indicated  this  similarity,  and 
he  thought  it  feasible  to  suppose  that  its  existence  in  the 
urine  was  directly  attributable  to  the  constant  waste  of 
the  tissues  in  the  animal  organism,  and  that  this  was  but 
the  natural  vehicle  for  the  elimination  of  the  disorganised 
blood  corpuscles.  Viewed  in  this  light,  the  question  was 
one  of  great  importance  to  physiologists;  and  the  colouring 
matter  of  urine  afforded,  perhaps,  the  most  reliable  in- 
dication of  the  state  of  bodily  health,  and  this  might  be 
taken  as  a direct  measure  of  the  rate  at  which  we  were 
consuming  the  fuel  in  the  lamp  of  life. 

Dr.  Tn  vdichum  replied  to  the  effect  that  his  experiments 
had  been  specially  directed  to  the  identification  of  the 
iron  supposed  by  some  to  exist  in  the  colouring  matter  of 
urine,  but  that  the  amount  obtained  by  him  was  so  exces- 
sively minute,  that  he  did  not  consider  himself  justified  in 
supposing  it  to  he  an  essential  component.  For  the 
detection  of  iron,  the  spenker  had  evaporated  large  quan- 
tities of  urine  to  a small  bulk,  added  nitric  acid,  and  con- 
tinued the  evaporation  in  a platinum  capsule,  gradually 
deflagrating  upon  the  same  spot  the  saline  residue  thus 
obtained.  On  dissolving  this  matter  afterwards  in  hydro- 
chloric acid,  and  dividing  it  into  two  portions,  it  was  barely 
possible  to  identify,  by  means  of  the  sulphocyanide  and 
ferrocyanide  reactions,  the  existence  of  iron,  its  quantity 
being  so  small. 

A note  **  On  the  Absorption  of  Mixed  Gate*  in  Water” 
by  William  M.  Watts,  Esq.,  B.A.,  was  read  by  the 
Secretary.  The  author  had  made  experiments  for  the 
purpose  of  testing  critically  the  truth  of  Dalton  and  Henry’s 
hypothesis,  which,  in  effect,  asserts  that  gases  in  admixture 
behave  as  vacua  to  each  other.  The  subject  had  already 
been  worked  upon  by  Bunsen,  who  examined  the  behaviour 
of  carbonic  oxide  upon  carbonic  acid ; by  Roscoc,  who 
described  the  results  observed  in  the  case  of  mixtures  of 
hydrogen  and  chlorine,  carbonic  acid  and  chlorine ; and 
the  last  named  author,  in  conjunction  with  Sims,  had 
examined  ammonia  and  sulphurous  acid.  The  mode  of 
proceeding  could  not  well  be  described  without  the 
assistance  of  the  drawings,  which  would  be  engraved  in 
the  Society’s  Journal,  but  were  on  too  small  a scale  to  be 
shown  to  the  meeting.  Mr.  Watts  had,  however,  examined 
ammonia  and  hydrogen,  both  at  zero  and  io°  C.,  also  sul- 
phurous acid  and  carbonic  acid,  in  the  presence  of  water, 
and  in  all  cases  had  observed  irregularities  which  still 
remained  unaccounted  for,  whether  a diminution  of  pres- 
sure, or  diffusion  into  another  gas,  were  resorted  to  in  the 
inquiry.  The  general  conclusion  of  the  author’s  experi- 
ments led  him  to  the  belief  that  the  proportion  of  the 
gases  dissolved  did  not  accord  with  the  simple  law  of 
Dalton  and  Henry. 

Mr.  Ann,  of  Liverpool,  favoured  the  Society  with  a 
further  communication  upon  the  subject  of  “ Ground  Ice .” 
During  the  late  frosts  Mr.  Adie  had  observed  opaque 
masses  of  ice  submerged  some  ten  or  twelve  feet  beneath 
the  surface  of  a running  stream,  and  in  one  of  these  blocks 
he  had  counted  as  many  as  five  stones  enclosed.  It  wns 
considered  that  the  formation  of  ground  iee  was  instru- 
mental in  transporting  pebbles  from  the  bed  of  a river 
towards  its  mouth. 


The  President  trusted  the  ground  ice  hypothesis  might 
not  bo  open  to  the  imputation,  that  it  was  the  specific 
gravity  of  the  pebbles  which  had  caused  the  block  of  ice 
to  remain  submerged.  He  then  declared  the  meeting 
adjourned  until  Thursday,  February  4,  when  a paper  by 
Dr.  How,  “ On  the  Minerals  of  Wota  Scotia,”  would  be  read. 


ROYAL  DUBLIN  SOCIETY. 

January  18,  1864. 

Sir  Robert  Kane,  M.D.,  F.R.S.,  &c.,  in  the  Chair. 
Thb  first  paper  for  the  evening  was  by  Mr.  Emerson  J. 
Reynolds,  on  **  Spectrum  Analysis of  which  we  give  the 
following  abstract:— During  the  last  two  years  the  author 
has  been,  at  intervals,  engaged  on  the  examination  of  Irish 
ores  and  minerals  for  the  new  metals,  thallium,  rubidium, 
and  cassium.  Though  far  from  successful  in  his  search  for 
the  interesting  strangers,  although  using  the  extremely 
delicate  spectrum  analytical  method,  yet  in  examining  the 
large  number  of  minerals  necessarily  passed  in  review, 
some  facts  were  elicited,  and  observations  made,  which  he 
would  have  the  honour  of  laying  before  the  Society.  As 
this  was  the  first  paper  connected  with  spectrum  analysis 
which  had  been  presented  to  the  Society,  the  author 
expressed  his  intention  of  not  confining  himself  to  his  own 
experiments,  but  of  giving  a general  account  of  the  mode 
of  applying  this  new  method  of  research  to  the  examina- 
tion of  minerals.  After  briefly  noticing  the  principles  on 
which  spectrum  analysis  is  based,  the  delicacy  of  its  indi- 
cations, and  the  important  discoveries  made  by  its  aid,  the 
systematic  treatment  of  the  subject  was  then  entered  upon. 
The  forms  of  apparatus  used  in  making  spectrum  observa- 
tions are  very  varied,  but  the  principle  remains  the  same 
in  all.  The  essential  parts  of  an  instrument  of  this  kind 
are— the  slit,  collimating  lens,  prism,  and  observing  tele- 
scope (astronomical).  Such  is  the  *'  spectroscope  ” in  its 
simplest  form  ; but  instruments  are  now  constructed  with 
as  many  as  nine  prisms,  which  have  performed  the  same 
office  for  several  of  the  lines  of  the  solar  spectrum  that 
Hcrschel’s  or  Lord  Roese’s  telescopes  have  done  for  some 
of  the  nebula?.  For  all  analytical  purposes,  the  best 
instrument  is  that  in  which  only  one  or  two  prisms  are 
used,  as  a larger  number  obstruct  too  great  an  amount  of 
light;  and,  moreover,  the  extent  of  spectrum  to  be  observed 
is  inconveniently  large  ; this  is  particularly  the  case  when 
hollow  prisms  are  used,  filled  with  bisulphide  of  carbon, 
as  the  dispersive  power  of  that  liquid  is  so  much  greater 
than  glass.  Spectroscopes,  as  hitherto  constructed,  gene- 
rally have  the  second  or  observing  telescope  movable  in  an 
horizontal  plane,  and,  in  the  case  of  a double  bisulphide 
of  carbon  prism  instrument,  and  when  at  about  its  mean 
position,  it  makes  nearly  a right  angle  with  the  tube 
carrying  the  slit  and  collimating  lens.  Hoffman, 
the  celebrated  optician,  some  time  ago,  introduced  a 
very  ingenious  form  of  apparatus,  which  does  away  with 
the  angular  motion  of  the  observing  telescope,  and 
enables  the  experimenter,  by  direct  vision,  to  examine 
the  spectrum  of  any  flame  to  which  he  may  point  the 
instrument.  Messrs.  Yates  and  Son,  of  this  city  (Dublin), 
have  recently  introduced  an  improved  form  of  direct 
vision  spectroscope,  which  is  one  of  the  most  perfect 
instruments  of  its  kind  which  wc  have  seen.  The  spectro- 
scope used  by  the  author  he  has  had  constructed  on  a 
principle  different  somewhat  from  that  usually  adopted. 
He  employs  two  bisulphide  of  carbon  prisms,  with  re- 
fracting angles  of  6o\  The  peculiarity  of  the  instrument 
consists  in  allowing  the  rays  refracted  by  the  first  prism 
to  fall  on  a plane  mirror  placed  at  the  proper  angle,  by 
which  they  nro  reflected  through  the  second  prism  placed 
with  its  apex  close  to  the  buse  of  the  first ; by  this  means, 
and  with  a minimum  number  of  prisms,  the  observing 
telescope  is  brought  very  close  to  the  slit  apparatus,  so 
that  the  experimenter  c an  adjust  the  latter  aud  keep  the 
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source  of  light,  &c.,  perfectly  under  command  while  at 
the  eye-piece  of  the  instrument.  The  methods  by  which 
the  spectra  of  the  metals  of  the  alkalies  and  alkaline  earths 
can  be  produced  are  too  well  known  to  need  any  detailed 
description,  but  there  arc  some  points  to  which  attention 
may  be  drawn.  The  flame  of  Bunsen’s  gas-burner  is  the 
source  of  heat  generally  used,  but  the  author  strongly 
advocates  the  use  of  the  simple  hydrogen  flame  instead, 
on  account  of  its  more  intense  action  on  the  bodies  sub- 
mitted to  its  influence,  and  the  increased  brilliancy  of  the 
spectra  observed.  A small  apparatus  constructed  on  the 
principle  of  a Dobereiner  lamp  can  easily  be  kept  ready  for 
use  at  a moment’s  notice.  The  best  jet  at  which  to  ignite 
the  hydrogen  is  the  shank  of  a common  tobacco-pipe.  The 
application  of  the  secondary  spark  of  the  induction  coil 
for  the  purpose  of  obtaining  spectra  was  then  noticed,  and 
the  advantages  to  be  gained  by  ita  use  pointed  out.  The 
author  next  alluded  to  the  different  modes  at  present  in 
use  for  the  measurement  of  the  distances  between  the 
lines  of  the  spectrum,  and  exhibited  the  mode  which  he 
adopts  for  the  division  of  the  spectrum.  The  application 
of  the  method  of  spectrum  analysis  to  the  examination  of 
minerals  was  then  treated  of.  In  examining  refractory 
minerals  in  order  to  obtain  the  characteristic  spectra  of 
the  metals  contained  in  them,  the  author  employs  a peculiar 
form  of  gas-jet,  which  is  essentially  a llerapath’s  blow- 
ipe  jet  urged  by  a current  of  steam  rendered  acid  by 
ydrochloric  acid.  The  steam-jet  should  never  be  so 
powerful  as  to  blow  the  test  specimen  off  the  platinum 
wires.  By  this  means  the  decomposition  of  many  minerals 
is  effected  without  having  recourse  to  the  previous  action  of 
ordinary  chemical  agenta  upon  them,  a a haa  been  hitherto 
necessary  in  preparing  them  for  examination  in  the  spec- 
trum apparatus.  The  discussion  of  the  real  aid  to  be 
derived  from  the  application  of  the  spectrum  analytical 
method  to  general  analysis  was  then  entered  upon,  and 
Mr.  Reynolds  expressed  his  belief,  on  experimental 
grounds,  that  the  various  spectra  materially  interfered 
with  each  other,  notwithstanding  the  statements  of  MM. 
Bunsen  and  KirchofT  and  others  to  the  contrary  ; and  he 
showed  that  the  presence  of  a considerable  proportion  of 
sodium  and  barium  compounds,  in  a mixture  of  salts  of 
different  acids  and  bases,  serves  to  completely  mask  or 
intercept  the  spectra  of  lithium,  potassium,  strontium,  and 
calcium  when  present  in  comparatively  small  quantities. 
After  discussing  this  portion  of  tho  subject  at  some  length, 
the  author  expressed  his  belief  that  the  method  of 
spectrum  analysis,  as  it  now  stands,  beautiful  and  delicate 
though  its  indications  are,  must  be  looked  upon  rather  as 
an  useful  aid  to  the  ordinary  analytical  process  than  as 
a method  of  analysis,  perfect  in  itself  under  all  conditions. 
Mr.  Reynolds  concluded  by  observing  that  he  has  hitherto 
been  unable  to  find  any  traces  of  rubidium  or  emsiutn  in 
any  Irish  minerals  ; but  thallium  was  found  in  three 
specimens  of  copper  pyrites  from  different  portions  of  the 
Knockmahon  mines,  Bonmahon  Co.,  Waterford,  and  in 
one  specimen  of  the  same  mineral  from  Ballydehobb  mine, 
Co.  Cork.  The  amount  of  the  metal  present  in  every  case 
was  extremely  minute.  At  tho  conclusion  of  the  paper 
Mr.  Reynolds  gave  a short  description  of  thallium,  and 
exhibited  several  fine  specimens  of  the  metal  and  some  of 
its  salts,  kindly  lent  for  the  occasion  by  their  discoverer, 
Mr.  Crookes.  These  were  handed  round  and  much 
admired  by  those  present. 

The  next  paper  was  by  Mr.  O’Hara,  C.E.,  “ On  the 
Supply  of  Fuel  in  Ireland At  its  conclusion  the  meeting 
adjourned. 


ACADEMY  OF  SCIENCES. 

January  15,  1864. 

A memoir,  14  On  the  Action  of  Oxyyen  on  Animals’*  was 
presented  by  MM.  Demarquay  and  Leconte,  which 
deserves  the  attention  of  physiologists  and  therapeutists. 
We  are  glad  to  see  that  the  possible  curative  effects  of 


oxygen  are  once  more  attracting  tho  attention  of  physicians 
and  surgeons.  A very  curious  fact  observed  by  the  authors 
was  that  nearly  two  litres  of  this  gas  might  be  injected 
into  the  veins  of  an  animal  without  killing  it.  They 
found,  too,  a dog  might  inhale  thirty  or  forty  litres  with 
no  other  effects  than  putting  him  in  good  spirits  and 
oreating  a large  appetite.  They  noticed,  also,  that  the 
respiration  of  oxygen  produced  remarkable,  and,  up  to  a 
certain  point,  beneficial  effects  on  large  wounds  which 
they  made  on  animals. 

A note,  “ On  Ammoniacal  Fermentation by  M.  Van 
Tieghem,  was  presented.  By  ammoniacal  fermentation  is 
meant  the  conversion  of  urea  into  carbonate  of  ammonia 
under  the  influence  of  water,  a ferment,  and  a proper 
temperature.  The  author  is  a pupil  of  M.  Pasteur ; so  we 
learn  that  the  cause  of  the  transformation  of  urea  is  the 
development  of  a special  organised  vegetable  ferment. 
The  author  also  found  that,  under  the  influence  of 
apparently  the  same  ferment,  hippuric  acid  splits  up  into 
benzoic  acid  and  glycollamine.  Beer  yeast,  it  is  said,  will 
not  provoke  the  transformation  of  urea  in  the  presence  of 
sugar. 

A note,  by  M.  Reboul,  announced  the  formation  of 
“ Valerylene  He  obtained  it  by  heating  to  140°  C. 

in  sealed  tubes  a mixture  of  bromated  amylene,  and  a 
saturated  alcoholic  solution  of  potash.  Water  added  to 
the  product  of  the  reaction  separated  a light  stratum, 
which  was  a mixture  of  valerylene,  alcohol,  and  bromated 
amylene.  Cold  water  removed  the  alcohol  from  this 
mixture,  and  the  very  volatile  valerylene  was  separated 
from  the  residue  by  distillation.  It  is  not  absorbed  by 
protochloride  of  copper.  It  combines  with  bromine  to 
form  a bi-,  and,  probably,  a tetrabromide.  Of  these  and 
other  compounds  and  derivatives,  we  shall  soon  hear  more 
from  the  author. 


NOTICES  OP  BOOKS. 

The  Second  Step  in  Chemistry  ; or,  the  Student’s  Guide  to 
the  Higher  Branches  of  the  Science.  By  R.  Galloway, 
F.C.S.,  &c.  London  : Churchill  and  Sons.  1864. 

This  work  is  intended  to  teach  the  higher  branches  of 
chemical  science,  especially  the  newer  views  which  are 
now  being  very  generally  adopted,  and  will  be  found  a 
most  efficient  manunj  for  the  purpose.  To  criticise  the 
matter  of  the  book  is  impossible,  since  it  would  involve  a 
criticism  of  all  the  views  on  the  constitution  of  bodies 
which  have  been  put  forward  by  Griffin,  Gerhardt,  Wil- 
liamson, Wurtz,  Playfair,  Frank  land,  Kolbe,  and  others. 
The  arrangement  of  the  matter  deserves  great  praise. 
Mr.  Galloway  is  a practised  teacher  of  chemistry,  and  he 
states  from  experience  that  the  difficult  subjects  of  which 
the  book  treats  can  be  taught  with  perfect  success  on  the 
plan  here  developed.  We  have  no  doubt  of  this,  and 
firmly  believe  that  the  student  who  goes  conscientiously 
through  the  book,  performing  all  the  exercises  which  are 
given,  will  find  himself,  when  he  gets  to  the  end,  an 
accomplished  theoretical  chemist. 

Practical  points,  however,  arc  not  altogether  neglected  ; 
and  much  useful  information  will  be  found,  particularly 
on  fractional  distillations,  and  the  method  of  determining 
the  boiling  points  of  liquids,  &c. 

Mr.  Galloway  has  supplied  a want  which  we  know  has 
long  been  felt  by  the  constant  inquiries  we  have  had  for  a 
work  treating  of  recent  theories,  and  we  have  great 
pleasure  in  recommending  tho  book  to  our  readers. 


NOTICES  OP  PATENTS. 

Grantt  of  Provisional  Protection  for  Six  Months. 

3232.  James  Shanks,  St.  Helen's,  Lancashire,  “Improve- 
ments in  the  manufacture  of  caustic  soda  and  caustic 
potash/1 
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3264.  Joan  Mayncs,  Manchester,  " Improvements  in  the 
manufacture  of  certain  descriptions  of  artificial  manure, 
and  in  apparatus  to  be  employed  therein.” 

3184.  Henri  lleda  do  Saint  Martin,  Old  Compton  Street, 
Soho,  London,  “Improvements  in  apparatus  for  aerial 
locomotion." 

3190.  Henry  Caunter,  Stornoway,  Lewis,  Ross,  "Im- 
provements in  the  manufacture  of  lubricating  matter  or 
composition." 

3196.  Thomas  Barnes  Cochrane,  Earl  of  Dundonald, 
Queen's  Gate,  Kensington,  London,  “ Improvements  in 
tho  production  of  hydro-carbon  and  other  oils  from  gas 
tar,  coal  tar,  gas  pitch,  asphalte,  coal  and  other  bituminous 
substances." 

33d.  George  Phillips,  Ilolborn  Hill,  London,  ‘ Im- 
provements in  the  production  of  aniline  colours."-- 
Petitions  recorded  December  3c,  1863. 

Notices  to  Proceed. 

2293.  George  Davies,  Serle  Street,  Lincoln’s-Inn,  Lon- 
don, “ Improvements  in  the  manufacture  of  iron  and  steel, 
and  apparatus  to  be  employed  in  such  manufacture." — A 
communication  from  William  Oerhardt,  Philadelphia, 
Pennsylvania,  U.S.—  Petition  recorded  September  18, 1863. 

2912.  George  Halt,  Canal  Bridge,  Kingsland  ltoad,  Lon- 
don, and  John  Winsborrow,  Castle  Terrace,  Pownall  Road, 
Dal*  ton,  Middlesex,  “ Improvements  in  the  construction 
of  dry  gas  meters,  and  in  the  means  or  apparatus  em- 
ployed therein." — Petition  recorded  November  20,  1863. 

2917.  Richard  Laming,  Priory  Road,  Kilburn,  West  , 
Hampstead,  Middlesex,  " Improvements  in  preparing 
materials  useful  in  the  purifying  of  gas  from  sulphuretted 
hydrogen,  carbonic  acid,  and  ammonia,  and  in  making 
ammoniacal  compounds." — Petition  recorded  November 
26,  1863. 

2187.  William  Lorberg,  Wyld’s  Rents,  Bermondsey, 
Surrey,  " Improvements  in  the  manufacture  of  gas  and 
other  substances  from  tan  and  similar  materials." 

2189.  Samuel  Millbourn,  Wallmgton  Paper  Mill,  Car- 
shalton,  Surrey,  " Improvements  in  the  preparation  of 
materials  for  the  manufacture  of  paper,  and  in  the  con- 
struction of  machinery'  employed  for  such  purposes.” 

2208.  Thomas  Henry  Baker  and  George  Friend,  Tun- 
bridge, Kent,  “ Improvements  in  treating  excrementitious 
and  sewage  matters,  and  in  the  means  or  apparatus 
employed  therein." 

3116.  George  Tomlinson  Bouafield,  Loughborough  Park, 
Brixton,  Surrey,  “ Improvements  in  the  manufacture  of 
india-rubber  and  gutta-percha  compounds."— A com- 
munication from  Thomas  May  all,  Roxburgh,  Massa- 
chusetts, U.8.— Petition  recorded  December  10,  1863. 


CORRESPONDENCE. 


MISCELLANEOUS. 


inspector  of  Alkali  Works. — The  Committee  of 
Privy  Council  for  Trade  have  appointed  Robert  Angus 
Smith,  M.D.,  F.R.S.,  F.C.S.,  to  be  the  Inspector  of 
Alkali  Works,  In  conformity  with  the  provisions  of  the 
26  and  27  Viet.,  c 124.  All  parties  concerned  may  be 
congratulated  on  this  appointment,  which  is,  perhaps,  tho 
best  that  could  have  been  made. 

Fliarntaceiifiral  fcodety. — Two  lectures  will  be 
delivered  in  Bloomsbury  Square  on  the  " British  Phar- 
macopoeia.” 1.  On  Wednesday  evening,  February  17,  at 
half-past  eight  o’clock,  by  Professor  Redwood,  Ph  D. 
2.  On  Wednesday  evening,  February  24,  at  half-past 
eight  o’clock,  by  Professor  Bentley,  M.R.C.S.  Other 
lectures  will  bo  delivered  in  the  ensuing  month. 

Royal  institution. — Tuesday,  February  9,  at  three 
o’clock,  Professor  Tyndall,  F.R.*S.,  "On  Experimental 
Optics.”  Thursday,  February  11,  at  three  o’clock,  Pro- 
fessor Tyndall,  F.K.S.,  " On  Experimental  Optics.” 
Friday,  February  12,  at  eight  o’clock.  Professor  Wanklyn, 
" On  the  Synthesis  of  Organic  Bodies.”  Saturday, 
February  13,  at  three  o’clock,  Professor  Frankland,  " On 
the  Metallic  Elements." 


lew  Reliction  for  Yrratria. — Trapp,  of  St. 
Petersburg,  bus  observed  that  the  smallest  traces  of 
veratria  dissolved  in  cold  concentrated  chlorhydnc  acid, 
gives  a colourless  solution,  which,  on  continued  boiling, 
assumes  a red  colour,  that  dually  becomes  very  intense, 
and  resembles  that  of  permanganate  of  potash.  This 
solution  remains  unaltered  by  standing  for  a long  time.— 
Polgtcchnisches  Notisblatt,  1863,  96. 


Relation*  of  Roaauresto  Weights  in  the  UritMti 
I*liaimaco|Mria : — 

1 gallon  “the  measure  of  10  pounds  of  water. 

1 pint  - „ 1*25  „ „ 

1 fluid  ounce  ™ „ 1 ounce  ,, 

1 fluid  drachm=  ,,  54*68  grains  ,, 

l minin  ™ „ 0*91  „ fl 


Relation  of  the  Weights  to  Metrical  Weights. 

1 pound  “453 ‘5925  grammes 
1 ounce  » 28  3495  „ 

1 grain  «=•  0x648  „ 

Relation  oj  the  Measures  to  Metrical  Measures. 
1 gallon  = 4*543487  litres 
1 pint  =0*567936  ,, 

1 fluid  ounce  =0*028396  , , 

1 fluid  drachm  ™ 0*003549  ,, 

1 minim  =0*000059  ,, 

-—Appendix  to  British  Pharmacopoeia. 


The  British  Pharmacopeia. 

To  the  Editor  of  the  Chemical  News. 

Sir, — Can  you  inform  me  when  I am  to  begin  to  dis- 
ense the  medicines  of  the  new*  Pharmacopoeia  ; and  what 
am  to  do  in  the  case  of  prescriptions  written  before  the 
publication  of  the  new  formula!  ? 

1 am,  &c.  M.  P.  S. 

London,  February  4. 

[Our  correspondent  may  begin  as  soon  as  he  pleases ; and 
the  sooner  he  gets  the  now  preparations  the  better  for 
himself,  or  he  will  be  distanced  by  competitors  in  busi- 
ness. With  regard  to  old  prescriptions,  they  ought 
properly  to  be  dispensed  according  to  the  Plmnnacopcein 
in  use  at  tho  time  they  were  written  ; but  we  do  not 
think  the  differences  in  the  preparations  altered  are  of 
sufficient  importance  to  make  it  necessary  for  a druggist 
to  keep  a double  stock.— Eu.  C\  Ar.] 


ANSWERS  TO  CORRESPONDENTS. 


All  Editorial  C^mmtnirvtion*  are  to  bo  addrcuwd  to  the  BmtOK, 
and  ddtvrtitfMnUs  and  Business  Qmhiu»waiitmt  to  tho  Pcblusxb,  at 
tUo  Office,  I,  Wiuo  Office  Court,  Fleet  btrvet,  London,  E.C. 


In  publishing  letter*  from  our  Correspondent*  wo  do  not  thereby 
adopt  the  view*  of  the  writers.  Our  intention  to  give  both  aide*  of  a 
iic* lion  wilt  frequently  obli&a  u*  to  publish  opinions  with  which  wo 
o not  agree. 


VoL  VIII.  of  tho  Chemical  News,  containing  a copious  Index.  I*  now 
ready,  price  io*-.  Fd.,  by  ro*t,  n*.  xd.,  handsomely  found  in  cloth, 
gold- lettered.  'I  he  case*  for  binding  may  be  obtained  at  our  Office, 
price  1*.  6d.  Subscriber*  may  have  their  copies  bound  for  a*.  6ri.  if 
sent  to  onr  Office,  or.  if  atci  uipiiniwi  by  a cloth  case,  for  I*.  Vote.  1. 
raid  II.  aie  out  of  print.  All  tho  other*  are  kept  in  stock.  VM  VIII. 
commenced  ou  July  4.  *56|,  and  will  be  complete  in  x6  numbers. 


J.  WlitjUUI. — We  do  not  know  what  compound  i*  meant.  Chloride 
of  calcium  may  bo  obtained  in  crystal*.  Hypochlorite  of  litne  we 
have  never  acoa  la  a separata  state. 


Chemical  New*, 
Ftb.  13,  1 f&i. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 

The  Bloicpipe  Reaction  of  Copper, 
by  Dr.  B.  W.  GeRLAND. 

The  practitioners  of  the  blowpipe  will  share  with  me 
in  astonishment  when  shown  that  the  behaviour  of  the 
copper  bead  in  the  deoxidising  flame — under  circum- 
stances whose  control  can  be  acquired  by  practice — is 
different  to  that  described  in  chemical  literature,  and 
relied  upon  by  all  chemists  os  one  of  the  most  charac- 
teristic reactions. 

After  long  exercise,  I have  so  far  succeeded  in  the 
management  of  the  blowpipe  flame  produced  by  a gas 
jet,  as  to  have  it  sufficiently  under  my  ooutrol  to  uso  it 
for  all  purposes  of  qualitative  and  quantitative  blow- 
pipe analysis ; but  I have  been  unable  to  obtain  the  rod 
opaque  oop|wr  bead  on  the  evo  of  a platinum  wire  in 
the  deoxidising  flame.  The  bead  thus  produced  shows 
the  characteristics  of  glass  coloured  by  protoxide  of 
copper.  When  removed  out  of  the  inner  flame,  the 
bead  is  perfectly  colourless  and  transparent,  and  remains 
so  after  cooling ; but  when  again  gently  heated  by  hold- 
ing it  close  to  the  flame,  a beautiful  ruby  red  diffuses 
itself  through  the  glass  without  disturbing  its  trans- 
parency. This  colour  is  not  affected  by  cooling,  but  dis- 
appears by  exposure  to  a stronger  heat,  and  docs  not 
return  with  cooling.  It  can,  however,  be  reproduced  by 
a low  heat,  as  in  thu  first  instance.  The  changes  are 
best  observed  when  the  bend  of  tho  platinum  wire  is 
made  rather  wide,  and  not  too  much  borax  used,  so  that 
the  bead  becomes  elongated.  If  a little  copper  is  dis- 
solved in  the  flux,  the  glass  is  rendered  colourless  in  the 
deoxidising  flame,  and  one  end  of  tho  bead  is  brought 
near  the  flame.  This  half  turns  ruby-red,  whilst  tho 
other  half  is  left  too  cold  to  take  the  colours  hut  the 
first  half,  when  left  for  a moment  in  the  exterior  flame, 
becomes  colourless  by  over-heating,  and  at  tho  same 
time  the  other  end  is  heated  sufficiently  to  redden  in  its 
turn.  When  a large  quantity  of  borax  is  used  for  the 
experiment,  it  sometimes  happens  that,  after  treatment 
in  the  deoxidising  flame,  the  ruby  colour  appears  during 
the  cooling  of  the  bead. 

The  reaction  is  extremely  sensitive.  If  the  borax 
contains  so  little  copper  that  the  oxidised  bead  scarcely 
shows  u bluish  tint,  or  shows  it  only  when  held  in  the 
yellow  Same,  it  can  in  the  described  manner  be  coloured 
a decided  ruby.  I have  even  obtained  tho  ruby  colour 
when  the  only  source  of  tho  copper  was  that  which  the 
flame  volatilised  from  the  copper  burner,  moistened  with 
hydrochloric  acid.  The  importance  of  tho  reaction  is 
still  more  evident  from  the  fact,  that  it  is  not  concealed 
by  the  presence  of  other  metals  which  colour  tho  glass 
under  the  same  circumstances,  unless  their  quantity  is 
so  great  as  to  make  the  bead  opaque.  If,  for  instance, 
the  flux  contains  chromium,  the  presence  of  a small 
quantity  of  copper  manifests  itself  in  the  change  of  the 
green  when  treated  in  the  described  manner.  Such 
metals  as  lead,  bismuth,  &e.,  which,  in  tho  deoxidising 
flame,  darken  the  gloss  by  the  separation  of  a metallic 
substance  or  of  a lower  oxide,  do  not  interfere  with  this 
reaction  | for  if  their  quantity  is  not  large  enough  to 
make  the  bead  quite  black,  the  ruby  colour  can  easily  be 
observed,  particularly  bv  the  chango  produced  in  warm- 
ing. whereas  in  the  other  case  it  will  be  found  easy  to 
separate  the  larger  proportion  of  the  metal  in  flakes 
thus  leaving  the  glass  lighter  coloured.  Molybdanium,’  I 
when  present  in  large  proportion,  requires  attention  I 
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from  the  following  peculiarity  of  behaviour.  If  present 
in  sufficient  quantity,  this  metal  colours  the  deoxidised 
borax  smoky  brown,  leaving  it  transparent,  but  the 
colour  changes  into  dark  brown,  and  the  glass  becomes 
opaque  when  reheated.  It  is  therefore  advisable  to 
volatilise  the  molybdanium  by  a longer  exposure  to  the 
blowpipe  flume.  I havo  in  this  way  been  able  to  dis- 
cover in  its  compounds  minute  traces  of  copper  when  all 
other  means  failed  in  detecting  its  presence. 

The  appearance  of  the  ruby  colour  in  the  colourless 
deoxidised  bead  scorns  to  be  conditioned  by  the  first 
degree  of  softening  of  tho  gloss,  and  disappears  when  it 
is  molten.  The  reaction  can  be  produced  both  with  borax 
and  phosphate  of  ammonia,  bnt  tho  latter  has  tho  dis- 
advantage of  making  the  test  less  sensitive;  and  the 
colouring  and  discolouring  might  easily  escape  notice,  in 
consequence  of  the  low  melting-point  of  the  flux.  The 
ruby  colour  of  tho  salt  of  phosphorus  bead  has  been 
already  observed  by  Berzelius,  who  describes  it  iu  tho 
following  words:— "Salt  of  phosphorus  dissolves  it 
(copper)  with  the  same  colour  as  borax.  The  glass,  con- 
taining a small  amount  of  copper,  after  treatment  in  tho 
reduction-florae,  becomes  sometimes  ruby  red,  and  this 
takes  place  generally  at  the  moment  of  congcalment" 
(Berzelius,  Antccnduny  del  Lothrohre,  4te  Auflage,  page 
96.)  Other  authors  make  no  mention  of  this. 

The  introduction  of  metallic  tin  into  tho  bead,  which 
is  recommended  to  facilitate  the  deoxidation  of  the  oxide 
of  copper  in  the  flux  for  the  production  of  red  opaque 
glass,  has  no  effect  upon  the  reaction. 

Thedepth  of  the  ruby  colour  depends  upon  the  quantity 
of  copper  in  solution. 

In  conclusion  1 havo  to  mention,  that  in  all  my  expe- 
riments by  which  the  ruby  glass  was  obtained,  metallic 
copper  had  separated  from  tho  flux,  and  was  found 
alloyed  with  the  platinum  of  the  wire.  In  fact,  by  pro- 
longed treatment  in  the  deoxidising  flame,  the  copper 
can  bp  perfectly  separated  from  the  glass.  The  wire  can 
be  boiled  with  water  and  with  sulphuric  acid  without 
parting  with  its  copper,  but  when  borax  is  again  fluxed 
on  the  same  in  the  exterior  flame,  this  metal  slowly  dis- 
solves itself.  This  way  of  cleaning  tho  platinum  is, 
however,  very  tedious,  and  it  is  preferable  to  add  some 
saltpetre  to  the  flux. 

AUccles&etd,  January,  1864. 
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Purification  of  Arteniferous  Sulphuric  Acid, 
by  -l/.V.  Busst  and  BuiGNE. 

Among  the  substances  which  most  affect  the  purity  of 
sulphuric  acid,  and  which  it  is  necessary  to  separate, 
arsenic,  which  is  now  found  in  considerable  quantities  in 
most  acids  prepared  with  pyrite  sulphur,  is  the  most  im- 
portant. It  is  only  necessary  to  call  to  mind  the  pro- 
perties of  this  energetic  toxic  agent,  and  the  effect  it 
may  have  when  sulphuric  acid  is  used  in  medico-legal 
research,  or  even  in  simple  pharmaceutical  or  chemical 
preparations,  to  perceive  with  what  core  sulphuric  acid 
should  be  purified  before  it  is  used  in  the  laboratory. 

In  the  simplo  distilling  prooeas  described  in  the  Codex 
of  1837,  arsenic  has  not  been  taken  into  account;  the 
object  of  this  process  was  to  separate  the  acid,  which  is 
volatile  and  boils  nt  316°,  from  the  sulphates  of  lead  and 
potash  which  tho  acid  generally  contains,  and  which,  at 
this  temperature,  become  fixed.  As  to  arsenic,  which, 
both  in  its  elementary  form  ami  as  arsenious  acid, 
possesses  a considerable  vapour  tension,  under  this  con- 
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dition  it  is  admitted  that  it  will  volatilise,  in  more  or 
less  quantity,  with  the  sulphuric  acid,  and  thus  that  the 
distilling  process  is  consequently  inefficient  to  separate 
the  arsenic. 

It  is  desirable,  no  doubt,  that  only  sulphuric  acids  free 
from  arsenic  should  be  in  the  market ; but  as  a con- 
siderable portion  of  that  produced  is  arsenical,  it  must 
be  purified  ; hence  the  various  processes  proposed  from 
timo  to  time. 

One  of  the  first  is  that  in  which  sulphuretted  hydro- 
gen is  used.  This  gas  is  passed  into  a flask  a quarter 
full  of  impure  sulphuric  ncid ; it  is  shaken  every  now 
and  then,  left  to  settle,  and  filtered  through  asbestos. 

In  operating  on  concentrated  sulphuric  acid,  its  partial 
decomposition  is  effected  by  the  following  reaction,  and 
sulphur  and  water  are  produced,— 

3HS  + SOjHO  =■  4IIO  + 4S. 

It  is,  then,  iudispensable  to  dilute  sulphuric  acid  before 
submitting  it  to  the  action  of  sulphuretted  hydrogen. 
This  gas  merely  precipitates  the  arsenic,  whilst  the  ncid 
undergoes,  at  least  to  all  appearance,  no  decomposition. 
The  acid  must  afterwards  be  concentrated  to  restore  its 
primitive  density  ; and  at  a certain  point,  on  account  of 
the  high  temperature  of  the  liquid,  a small  quantity  of 
the  products  of  the  preceding  reaction  reappear.  Pre- 
vious dilation  of  the  sulphuric  acid  only  diminishes, 
withont  removing,  tho  inconvouiencc.  However  pro- 
longed the  sulphuretted  hydrogen  current,  sulphuric 
ncid  submitted  to  its  action  alwavs  retains  an  amount  of 
arsenic  perfectly  appreciable  by  Marsh's  apparatus. 

In  a work  published  in  184;,  and  an  extract  from 
which  appeared  in  the  Compter  itendut,  vol.  ix.,  p.  794, 
M.  Dupasquier  draws  the  attention  of  chemists  to  the 
advantage  of  using  sulphide  of  barium  as  a means  of 
purifying  arseniferous  sulphuric  acids.  This  chemist 
finds,  in  fact,  that,  both  with  regard  to  economy  and  the 
purity  of  the  product,  sulphide  of  barium  is  preferable 
to  hydrosulphuric  acid,  the  inefficiency  of  which  he  has 
elsewhere  shown. 

M.  Dupasquier'*  process  consists  in  adding  30  per 
rent,  of  water  to  the  acid  which  is  to  uudcrgu  purifica- 
tion, heating  to  ioo°,  and  then  throwing  in  a few 
rnillicmcs  of  crystallised  sulphide  of  barium.  Sulphide 
of  arsenic  soon  collects  in  the  form  of  a yellowish 
deposit  nt  the  bottom  of  the  vessel ; the  clear  liquid  is 
decanted,  and  its  original  density,  •=■  1 -85,  restored  by 
evaporation. 

In  presence  of  sulphuric  acid,  sulphide  of  barium 
becomes  sulphuretted  hydrogen  and  sulphate  of  baryta — 
BaS  4 SOjlIO  = BaOSOj  +HS. 

This  instance,  then,  becomes  aimilur  to  that  preceding, 
and  the  sulphuretted  hydrogen  separates  the  arsenic  as 
sulphide,  by  the  same  reaction  as  in  the  other  process, 
only  it  docs  it  more  completely,  due  to  the  nascent  state 
of  the  gas  whilst  in  contact  with  sulphuric  acid. 

The  same  inconveniences,  however,  attend  M.  Dupas- 
quicr's  process,  the  principal  being — 1.  The  necessity  of 
reviously  diluting  the  sulphuric  acid.  1.  The  impossi- 
ilityof  immediately  expelling  the  dissolved  sulphuretted 
hydrogen.  3.  The  necessary  reaction  occurring  during 
the  concentration  of  tho  sulphuric  acid.  And  to  these 
is  added  the  special  difficulty  of  the  pharmaceutist  to 
obtain  pure  sulphide  of  bunum.  If  the  sulphide  em- 
ployed is  so  fur  impure  as  to  contain  one  equivalent  of 
hyposulphite  of  baryta  mixed  with  two  equivalents  of 
sulphide  of  barium,  the  action  of  sulphuric  acid  on  such 
u mixture  produces  only  sulphur  and  water.  The  first 
effect  of  this  action  would  be  to  disengage  two  equiva- 


lents of  sulphuretted  hydrogen  and  one  of  sulphurous 
acid,  but  these  two  gases,  reacting  reciprocally,  would 
decompose  according  to  the  equation — 

*HS  + SO,«=  xIIO  + 3S. 

A condition  indispensable  in  M-  Dnpasqnier's  process  is, 
then,  the  use  of  barium  free  from  hyposulphite,  and  this 
condition  is  not  Tcry  easy  when  the  salt  is  prepared  at 
the  moment  it  is  required. 

This  fact,  added  to  those  described  above,  makes  M. 
Duposquier’s  process  ill-adapted  to  the  laboratory, 
though  it  may  be  very  good  on  a large  scale  during  the 
1 course  of  preparation  of  sulphuric  acid  in  manufactories. 

Is  there  not,  for  instance,  a very  serious  practical  incon- 
I venience  in  diluting  impure  acid  with  30  per  cent,  of 
water,  which  must  afterwards  lie  expelled  by  evapora- 
tion, especially  if  it  be  considered  that  the  concentration 
of  sulphuric  acid  is  far  from  being  as  simple  as  that  of 
on  ordinary  saline  solution  ? 

This  dilution  of  the  sulphoric  acid  is  not  necessary  in 
Buchner’s  process,  which  is  based  on  the  use  of  hydro- 
chloric acid.  Starting  with  the  principle,  that  chloride 
of  arsenic  boils  at  131°,  while  sulphuric  acid  boils  at 
316s,  Buchner  places  the  impure  acid  in  a balloon,  and 
gradually  raises  the  temperature,  then  he  passes  into  it  a 
current  of  hydrochloric  acid,  which  converts  the  arsenic 
into  chloride.  Hie  hydrochloric  acid  is  then  got  rid  of 
by  a few  inmates'  boiling  in  the  open  air. 

This  process  is  both  easy  and  simple;  but,  unfortu- 
nately, it  does  not  entirely  free  the  sulphuric  acid  from 
arsenic.  We  have  repeated  it  several  times,  under  con- 
ditions best  calculated  to  ensure  success,  that  is  to  say, 
by  bringing  the  sulphuric  acid  very  near  its  boiling 
point,  and  prolonging  for  more  than  an  hour  the  current 
of  hydrochloric  acid,  and  yet  we  have  never  succeeded 
in  obtaining  absolutely  pure  sulphuric  acid.  The  greater 
part  of  tho  arsenic,  it  is  true,  had  disappeared,  but  an 
appreciable  quantity  always  remained  ill  the  product, 
lienee  the  means  "we  possess  for  freeing  sulphuric  acid 
from  arsenic  are  satisfactory  to  neither  chemists  nor 
harmaccutists.  Before  seeking  new  processes,  we 
esired  to  thoroughly  examine  the  effects  of  distillation 
on  commercial  sulphuric  acid,  and  to  see  whether,  os  is 
generally  supposed,  tho  arsenic  is  taken  in  vapour  into 
the  distilled  product.  M.  Dupasquier  has  already 
(, Journal  de  Pnarnuieic,  vol.  ix.,  p.  41 9)  given  the  results 
of  experiments  which  arc  in  opposition  to  this  theory  ; 
but  being  preoccupied  with  a purifying  process  applic- 
able to  commercial  purposes,  he  lias  not  thought  it 
necessary  to  insist  on  these  results,  and  they  do  not  figure 
in  the  remind  of  his  conclusions. 

I wish,  therefore,  to  draw  attention  to  this  point,  and 
to  study  the  distillation  of  arseniferous  sulphuric  acid 
under  the  most  varied  and  the  most  positive  eouditiona. 

We  have  a Marsh’s  apparatus,  so  precise  and  sensitive 
as  to  enable  us  to  ascertain,  in  a given  weight  of  sul- 
phuric acid,  not  only  the  mere  presence,  but,  up  to  a 
certain  point,  the  proportion  of  arsenic  contained  in  it. 
With  twenty  grammes  of  arseniferous  sulphuric  acid  wc 
have  obtained  with  this  apparatus,  beyond  the  heated 
part,  an  appreciable  quantity  of  arsenic,  in  the  form  of  a 
ring ; and  wc  are,  moreover,  certain  that  thia  ring  repre- 
sented the  whole  of  the  arseuic  yielded  in  the  form  of 
arseniated  hydrogen ; for  in  no  instance  have  wc  suc- 
ceeded in  obtaining  the  arsenical  spot  by  igniting  the 
gas  at  the  end  of  (lie  tube.  We  were  thus  on  the  road 
towards  solving  the  question. 

Choosing  an  evidently  arsenical  anlphuric  acid,  ob- 
tained from  pyrites,  we  distilled  it  with  the  usual  pre- 
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cautions,*  and  divided  the  distilled  product  into  portions. 
The  weight  of  acid  on  which  we  experimented  was 
I40  grammes;  its  degree  of  density,  r8i. 

The  first  product  distilled  weighed  170  grammes; 
density,  154.  The  second  product  distilled  weighed 
280  grammes  ; density,  i- S 3 . The  third  weighed  ito 
grammes;  density,  1*84.  The  residue  of  this  distillation 
weighed  110  grammes,  with  a density  of  1 '84. 

Now,  by  submitting  twenty  grammes  of  each  of  these 
acids  to  the  test  of  Marsh's  apparatus,  we  observed  two 
evident  and  significant  facts : — 

1 at.  No  arsenic  was  observed  either  in  the  form  of 
ring  or  spot  in  any  of  the  three  products. 

xnd.  The  residue  of  the  distillation,  brought  to  the 
original  weight  by  the  addition  of  absolutely  pure  sul- 
phuric acid,  behaved  in  the  same  way  as  the  acid  first 
used,  and  furnished,  with  the  same  weight,  an  exactly 
similar  ring. 

Thus  no  trace  of  arsenic  appeared  in  the  volatile  pro- 
ducts of  the  distillation,  while  the  whole  of  it  appeared, 
and  in  a concentrated  state,  in  the  fixed  residue  of  this 
same  distillation. 

Such  a result  would  be  difficult  of  explanation  if,  as 
many  chemists  suppose,  the  arsenic  were  present  in  the 
sulphuric  acid,  as  orsenious  acid.  Under  an  ordinary 
degree  of  pressuro  wo  know  that  arsenious  acid  vola- 
tilises below  red  heat,  at  a temperature  not  much  above 
400°.  Its  vapour  has,  then,  a sensible  tension  of  its  own 
at  316°,  and  this  tension  becomes  still  greater  when 
arsenious  acid  exists  in  a current  of  vapour  like  that 
produced  by  boiling  sulphuric  acid.  Supposing  that  the 
greater  part  of  this  acid  remains  in  tho  residue  of  the 
distillation,  we  ought  at  least  to  find  considerable 
quantities  in  the  distilled  product,  which  is  not  conform- 
able to  experience. 

On  the  other  hand,  if  we  admit  that  it  is  present  in 
the  form  of  arsenic  acid,  nothing  is  easier  than  to 
explain  the  precision  of  the  results  of  the  distillation. 
Araenic  acid  is  by  no  means  volatile;  it  decomposes 
above  red  heat  into  arsenious  acid  and  oxygen ; hut  up 
to  that  point  it  gives  no  appreciable  vapour.  Under  the 
conditions  of  the  present  experiment  it  mav,  therefore,  be 
regarded  as  absolutely  fixed,  so  that,  unless  by  projec- 
tion or  mechanical  means,  it  is  easy  to  understand  that 
the  distilled  sulphuric  acid  ought  to  contain  no  trace  of 
arsenic. 

The  following  are  the  direct  experiments  which  con- 
firmed these  purely  theoretical  previsions : — 1 000 
grammes  of  absolutely  pure  sulphuric  acid,  yield- 
ing neither  ring  nor  spot  in  Marsh’s  apparatus,  we 
divided  into  two  equal  portions;  to  one  portion  we 
added  0-50  gr.  of  arsenious  acid  ; to  the  other,  o-jo  gr.  of 
arsenic  acid.  Each  portion  having  been  introduced 
into  a similar  retort,  and  placed  under  the  name  condi- 
tions, we  distilled  them  both,  in  each  case  avoiding  the 
lesst  projection,  and  rendering  all  the  circumstances  of 
the  distillation  as  alike  as  possible.  We  thus  distilled 
three-quarters  of  each  portion,  leaving  as  residue,  in  tho 
retort,  a quarter  of  the  acid  originally  introduced.  Having 
then  submitted  the  two  distilled  products  to  tho  test  of 
Marsh’s  apparatus,  we  found,  unmistakably,  that  the 
portion  to  which  arsenic  acid  had  been  added  was 
absolutely  free  from  this  toxic  agent,  while  that  to  which 
we  had  added  arsenious  acid  contained  very  appreciable 

• Tbs  principal  miss  sre : 1st,  to  me  the  jrillo  annulatm,  now 
asnivaily  employed,  which  »!]yw»  the  liquid  to  be  ‘ C ited  Iron,  tho 
top;  2nd,  to  put  iuto  ihe  rotort  Irtgrocnta  ot  «jii irtzlt«  or  pyr»in:ic 
ftitax  in  Ankea,  which  are  of  K'**t  u-e  in  p ovcoting  bmopiieg  nd, 

consequently,  avoiding  accidental  projection*  of  liquid.- ( Lem bert, 
/•am.  dc  Pknrv*.,  vol.  xiL,  p.  166.) 


traces  of  it.  Though  many  tunes  repeated,  the  results 
of  this  experiment  were  always  the  same,  so  that  it  is 
impossible  to  attribute  the  presence  of  arsenic  to  acci- 
dental projection,  which  might  have  happened  in  the  case 
of  arsenioas  acid. 

Since  it  is  evident,  that  as  the  commercial  sulphuric 
acid  on  which  we  operated  furnished,  by  distillation,  a 
product  absolutely  free  from  arsenic,  the  acid  must  have 
contained  arsenic  acid.  We  have  obtained  direct  proof 
of  this  by  submitting  the  residue  of  the  distillation  to  the 
two  following  tests : — 

1.  We  concentrated  part  of  the  rcaidue  almost  to  dry- 
ness, added  a little  filtered  water,  then  treated  it  by 
nitrate  of  silver.  On  pouring  ammonia,  drop  bp  drop, 
into  the  liquid,  wc  saw,  immediately  the  saturation  was 
completed,  a red,  brick-like  precipitate  form,  character- 
istic of  arseniate  of  silver. 

1.  We  submitted  the  other  portion  to  the  action  of  a 
current  of  sulphuretted  hydrogen,  which  separated  tho 
arsenic  in  the  state  of  sulphide,  its  composition  corre- 
sponding to  the  degree  of  oxygenation  of  the  arsenical 
compound.  Thia  precipitate,  collected,  washed,  snd 
dried,  was  dissolved  in  ammonia,  and  then  treated  by 
excess  of  nitrate  of  silver.  All  the  sulphur  of  the  sul- 
phide of  arsenic  was  precipitated  in  the  state  of  black 
sulphide  of  silver;  and  the  filtered  liquid,  carefully 
treated  with  nitric  acid,  gave,  os  in  the  preceding  ex- 
periment, exactly  at  the  end  of  the  saturation,  the 
characteristic  red,  brick-like  precipitate  of  arseniate  of 
silver. 

From  these  experiments,  it  appears  that  arsenic  acid 
is  not  like  boric  acid,  which,  though  itself  fixed,  is 
easily  carried  off  in  boiling  water  vapour.  But  it  must 
bo  considered  that,  although  the  vapour  acts,  in  some 
instances,  mechanically,  it  may  likewise  act  chemically, 
by  reason  of  a special  affinity.  Thus,  boric  acid  is  more 
easily  carried  off  by  alcohol  vapour,  even  at  the  tem- 
perature of  78°,  because,  as  Ebelmen  has  shown,  there 
exists  great  affinity  between  boric  acid  and  alcohol,  and 
Ihe  combination  resulting  from  this  affinity  possesses 
the  property  of  volatilising  in  a current  of  alcohol 
vapour.  No  such  affinity  seems  to  exist  between  sul- 
phuric and  arsenic  acids.  Experiments  have  proved 
that  the  latter  preserves  all  its  fixity,  even  when  placed 
in  a current  of  boiling  sulphuric  acid. 

The  above  results,  moreover,  accord  perfectly  with  the 
conclusions  in  M.  Dupasquier’a  memoir  ( Cvmptet  Rendu*, 
vol.  xx.,  p.  794),  namely,  that  arsenic  in  commercial 
sulphuric  acids  is  in  the  state  of  arsenic  acid.  Never- 
theless, the  many  experiments  we  have  made  on  other 
aulphuric  acids  drawn  from  different  sources  do  not  allow 
us  to  adopt  this  conclusion  unreservedly. 

The  state  in  which  the  araenic  is  present  must  evidently 
depend  on  the  mode  of  preparing  the  sulphuric  acid. 
The  two  elements  essential  to  the  formation  of  sulphuric 
acid,  nitric  and  sulphurous  acids,  exert,  with  respect  to 
the  compounds  of  arsenic,  a very  different  action,  the 
first  changing  the  arsenioas  into  arsenic  acid,  the 
second,  on  the  contrary,  converting  the  arsenic  into 
arsenious  acid.  Thus,  according  to  the  agent  remaining 
in  excess  at  the  close  of  the  operation,  wo  have  an 
oxidising  or  a reducing  effect — a fact  we  have  proved 
by  experiment. 

Among  the  numerous  acids  on  which  wc  have  operated, 
some  there  are — not  very  many,  it  is  true— in  which 
ar»'  nic  existed  evidently  in  the  state  of  arsenious  acid, 
A»03.  Concentrated  and  submitted  to  the  two  tests 
above  described,  these  acids  tailed  to  give  the  red,  brick- 
like arseniate  of  silver  precipitate,  but  gave  instead  a 
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light  yellow  precipitate  characteristic  of  arsenite  of 
silver.  Distilling  them  with  the  preceding  precautions, 
wo  found  that  the  product  was  not  absolute] v free  from 
arsenic,  but  contained  slight  traces  of  it,  which  agrees 
perfectly  with  the  foregoing  theoretical  and  practical 
indications. 

We  at  first  imagined  that  the  presonco  of  arsenious 
acid  in  such  acids  w as  incompatible  with  the  coexistence 
of  nitrous  products,  and  experiment  verified  our  surmise. 
Our  own  experiments  have  shown  us  that  the  sensibility 
of  narcotinc  and  sulphate  of  protoxide  of  iron,  as  a means 
of  appreciating  the  presence  of  nitrous  compounds, 
exceeds  the  limit  of  TWtrtnj. t 

Now,  by  neither  ol  these  re  agents  have  we  obtained 
an  appreciable  reaction  in  sulphuric  acids  which  con- 
tained arsenic  in  the  state  of  araenious  acid. 

'ibis  relation  between  the  state  of  the  arsenic  and  the 
presenoe  or  absence  of  nitrous  compounds,  is  very  valu- 
able, affording  a means  of  rendering  tho  distillation 
efficacious  in  cither  case. 

Suppose  it  were  desired  to  purify  a decidedly  arsenical 
sulphuric  acid;  begin  by  testing  it  cither  by  narcotino  or 
sulphate  of  protoxide  of  iron.  If  it  contains  nitrous  pro- 
ducts, wo  may  be  certain  that  arsenic  is  present  as  arsenic 
acid,  AsOj.  It  is  then  necessary  only  toadd  a few  millidmes 
of  sulphate  of  ammonia,!  and  then  to  distil,  carefully 
avoiding  any  kind  of  projection.  The  product  is  shown 
by  Marsh’s  apparat  us  to  bo  wholly  free  from  arsenio. 

Does  the  testing  by  re-agents  show,  on  the  contrary, 
the  absence  of  nitrous  compounds?  There  is  every 
reason  to  believe  that  arsenic  is  present  in  the  form  of 
arseuious  acid,  AsO, ; and  experiment  proves  that  simple 
distillation  without  any  previous  treatment  is  insufficient.} 
In  such  a case  the  sulphuric  acid  must  be  boiled  with  n 
little  nitric  acid,  which  fixe*  the  arsenical  compound  by 
transforming  it  into  arsenical  acid,  AaO,.  Then  add 
sufficient  sulphate  of  ammonia  to  destroy  the  excess  of 
nitrous  compounds,  and  finally  distil  under  the  same 
conditions  ns  tho  preceding.  The  product  is  free  from 
arsenic,  and  quite  as  pure  as  that  of  the  preceding  oper- 
ation.—Journal  de  Phurmacic  et  de  Chimie,  vol.  xliv., 
177.  63. 


Bleaching  Sjtongei,  by  AT.  ARTCS. 

Os  a first  trial  M.  Artus  washed  some  good  mongos 
several  times  in  river  water,  and  placed  them,  still  wet, 
in  a bath  composed  of  six  parts  of  water  and  one  of  com- 
mercial hydrochloric  acid,  there  left  them  until  carbonic 
acid  ceased  to  be  disengaged,  when,  after  very  careful 
washing,  they  were  strung  together  and  suspended  in  a 
vessel  containing  diluted  hvdrochlorie  acid  and  6 per 
cent,  of  hyposulphite  of  soda  dissolved  in  water.  This 
vessel  was  well  dosed,  and  left  for  forty-eight  hours,  and 

t Wo  bsv©  prepared  sulphuric  acid  perfectly  free  from  nitrous  pro- 
duct* by  boiling  it  with  a little  sulphate  of  ammonia,  and  we  hare 
proved  that  sulphate  of  i*rotoxide  of  irou,  reduced  to  powder  and 
thrown  into  this  liquid,  there  preserves  it*  whiteness  unsullied.  But 
on  taking  $o  grammes  of  thiB  add,  and  carefully  ir.ixing  it  with  a 
single  drop  of  nitrous  nitric  acid -that  i*  to  say,  about  i-ioootb  In 
weight— the  re-agent  immediately  acquired  a remarkably  intense 
violet  colour.  By  adding  nuoccsalvely  to  this  mixture  increasing 
quantities  of  pure  sulphuric  acid,  so  as  progressively  to  reduce  the 
proportion  of  nitrous  nitric  add,  we  obtained  a dead  roe©  colour  when 
the  proportion  of  this  compound  was  reduced  to  i-ioooootb.  Nar- 
cotino is  almost  as  sensitive;  but,  *s  it  becomes  yellow  under  the 
influence  of  pore  sulphuric  acid,  it  i*  more  difficult  to  determine 
where  tho  foreign  ©duration  c**»os  We  believe,  however,  that  it  is 
loss  sensitive  than  sulphate  of  protoxide  of  iron. 

J The  addition  of  sulphate  of  ammonia  decomposes  the  nitrous  pro- 
ducts, a*  proved  by  M.  Pc] o use. 

t The  quantity  of  arsenic  distilled  in  the  case  of  arsenious  acid  ia 
really  very  small,  yrt  sniftetent  to  render  the  acid  containing  it  unfit 
for  mcdico-log ul  researches. 


the  sponges  afterwards  taken  out  and  washed  in  fresh 
water.  SI.  Artus  afterwards  made  a similar  experiment, 
but  doubled  the  quantity  of  hyposulphite  of  soda.  Sub- 
sequently, in  a third  operation,  the  sponges,  oil  being 
removed  from  the  bath,  were  treated  by  diluted  hydro- 
chloric acid,  from  which  they  were  freed  by  repeated 
washings  in  water,  and  were  immediately  exposed  to  the 
action  of  sulphurous  acid.  By  each  of  these  three 
methods  nearly  the  same  result  is  obtained,  but  the 
sponges  were  not  perfectly  blanched,  A fourth 
method  was  then  attempted.  The  sponges  were  well 
washed  for  some  time  in  hot,  diluted  soda  lye ; then,  as 
in  the  last  experiment,  they  were  immersed  in  a bath  of 
weak  hydrochloric  acid  and  hyposulphite  of  soda,  but 
only  half  the  quantity  of  this  salt  employed  in  the  first 
experiment  was  used.  A satisfactory  result  was  thus 
obtained. — Moniteur  Scienlifiyue. 


PHABMACY,  TOXICOLOGY,  &c. 

The  Britith  Pharmacopoeia. 

I. — The  Novelties  in  the  Pu&RMACortEU. 

((Wmwrf  /rem  page  66.) 

We  conclude  in  this  number  our  account  of  tho  novelties 
in  the  Pharmacopoeia. 

Padophytli  Resina. — This  is  podophyllin,  the  resin 
obtained  from  the  root  of  Podophyllum  pcliatum.  Podo- 
phyllin was  introduced  from  America,  and  our  supply  of 
the  medicine  has  hitherto  been  obtained  from  the  States. 
Directions  for  the  preparation  of  it  are,  however,  given 
in  tho  Pharmacopoeia  as  follows: — The  root  is  to  be 
exhausted  by  rectified  spirit,  and  the  greater  part  of  the 
spirit  is  to  be  distilled  from  the  tincture.  The  residue  is 
then  to  be  slowly  poured  into  water  acidulated  with 
hydrochloric  acid.  Tho  resin  is  thrown  down  by  tho 
water,  and  is  collected  on  a filter  washed  and  dried.  Tho 
object  of  the  hydrochloric  acid  is  not  very  clear.  Podo- 
phyllin is  a powerful  cathartic.  The  test  given  is,  “ almost 
entirely  soluble  in  ether,"  which  might  bo  said  of  half  a 
dozen  substances  with  which  podophyllin  could  be  adulte- 
rated. 

Potasstr  Permanganns.  — Crystallised  permanganate 
of  potash  is  ordered  for  the  preparation  of  a liquor  potass® 
permangnnatis,  in  the  proportion  of  four  grains  to  an 
ounce  of  distilled  water,  The  crystals  of  tho  salt  should 
always  bo  used,  and  not  tho  fused  lumps  often  sold, 
which  contain  a variable  propot  tion  of  caustic  alkali.  A 
process  is  given  for  tho  preparation  of  the  permanganate, 
about  which  it  need  only  be  said  that  care  must  be  taken 
to  carry  tho  heat  far  enough,  and  continue  it  long 
onough,  or  the  first  crop  of  crystals  will  be  sulphate  of 
potash. 

Potaeeii  Bromidum,  bromide  of  potassium,  is  placed  in 
the  British  Pharmacopoeia.  The  process  for  making  it 
given  is,  by  dissolving  bromine  in  solution  of  potash  to 
a very  slight  excess,  evaporating  the  solution  to  dryness, 
and  fusing  the  pulverised  residue  with  charcoal.  Tho 
fused  mass  is  dissolved  in  water,  the  solution  filtered,  and 
the  bromide  obtained  in  crystals  in  the  usual  way.  This 
process  is  most  generally  followed  by  mokera  of  the  salt. 

Saccharum  Lactis,  sugar  of  milk,  has  been  borrowed 
from  the  homoeopaths,  and  placed  in  the  Materia  Mcdica ; 
hut  wc  have  not  yet  discovered  qny  compound  in  which  it 
is  prescribed,  nor  can  we  think  of  any  iu  which  it  should 
be.  Under  some  circumstances  it  is  a very  useful  food  for 
infants.  We  would  quote  tho  description  of  the  cha- 
racters of  sugar  of  milk,  but  it  is  too  long.  It  is  impossible, 
however,  to  resist  tho  description  of 
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Saeckarum  Album,  refined  sugar.  *'  Compact,  crys- 
talline, conical  loaves,  snow-white,  dry,  scent  legs,  and 
intensely  and  purely  sweet.”  This  description  does  the 
author  great  credit,  whoever  he  may  bo  j it  is  almost  as 
good  as  Dr.  Johnson's  description  of  net-work. 

Santonica. — This  drug  is  known  as  Semen  contra,  or 
worm  seed,  though  it  is  not  a seed,  but 11  the  unexpanded 
flower-heads”  of  a species  of  artemisin.  The  flower- 
heads  themselves  arc  used  as  an  anthelmintic ; but  a 
crystalline  neutral  principle  is  to  be  obtained  from  them, 
which  is  supposed  to  possess  all  the  power  of  the  drug. 
Santuninum,  the  principle  in  question,  is  procured  from 
santonica  by  a very  simple  process,  although  the  direc- 
tions here  given  are  very  long. 

Scammonitt  Radix. — Scammony  root  is  now  placed  in 
the  Materia  Medica  for  the  preparation  of  scammony 
resin,  an  article  which  the  medical  profession  and  phar- 
maceutists have  long  had  the  opportunity  of  using,  but 
have  declined  to  do  so.  As  the  use  of  it  is  still  optional, 
except  in  the  misturm  scammonii  (a  most  absurd  prepa- 
ration to  put  in  this  Pharmacopoeia),  there  will  yet  be 
Tory  little  demand  for  it.  It  is  obvious  that  the  object  of 
using  the  resin  in  the  mixture  istohaveamedicinewithout 
smell  which  will  deceive  a child ; scammony,  therefore, 
cannot  be  substituted,  or  rather  will  not  fulfil  the  otiject. 
Scammony  resin  is  obtained  from  the  root  by  exhausting 
it  with  alcohol,  adding  a little  water  to  the  tincture,  ana 
then  distilling  off  the  spirit.  The  residue  is  removed 
while  hot,  and  when  it  has  cooled,  any  supernatant 
liquor  is  poured  away,  and  the  resin  is  then  dried.  The 
misturse  scammonii  mentioned  above,  is  made  by  tritu- 
rating four  grains  of  the  resin  with  two  fluid  ounces  of 
milk. 

Soda  Cbuetica,  caustic  soda,  needs  no  notice. 

Sodie  Arttniat,  arseniatc  of  soda,  is  hero  described  as 
crystallising  with  fourteen  atoms  of  water,  although,  in 
general,  it  obstinately  crystallises  with  twenty-four 
atoms.  This,  however,  is  not  of  any  consequence,  since 
the  salt  is  always  to  be  used  dried  at  or  below  yoo®. 
The  liquor  soda)  arseniatis  is  mode  with  four  grains  of 
the  dried  salt  to  a fluid  ounce  of  distilled  water. 

Spiritue  Pyroxylicue  Recti/icatus,  rectified  wood 
spirit.  What  this  is  placed  in  the  Pharmacopoeia  for 
we  cannot  imagine. 

Terebinthina  Canadeneii. — Canada  balsam  is  put  in  to 
replace  Chio  turpentine,  which  is  here  omitted.  It  will 
be  ordered  in  pills,  we  presume,  which  the  dispenser 
will  have  to  make  with  a considerable  bulk  of  magnesia. 

Zinei  Carbonatit,  pure  carbonate  of  zinc,  wo  presume 
is  added  to  replace  calamine,  which  is  dismissed 
from  the  Pharmacopoeia. 

Zinei  Valerianae,  valcrianato  of  zino,  is  made, 
by  the  process  of  the  Dublin  Coliege,  from  valeri- 
anate  of  soda.  Very  few  of  our  readers  will  think  0ft 
of  making  this  salt, 


no  interest  in  depreciating  the  value  of  literary  and 
laboratory  work,  but  we  have  no  hesitation  in  assert- 
ing that,  for  aught  we  have  been  able  to  discover  to  the 
contrary,  the  work  could  have  been  as  well  prepared  in 
less  than  twelve  months  by  any  moderately-accomplished 
chemist  and  pharmaceutist,  who  would  have  thought 
himself  richly  rewarded  with  400/.  or  500/. 

No  doubt  the  contentions  between  tho  three  colleges 
about  their  rival  preparations  were  frequent  and  severe ; 
no  doubt,  the  debates  on  such  questions,  ns  whether 
iodine  should  be  called  iodum  or  iodinium,  and  whether 
pil.  galbnni  eo.  should,  for  the  future,  be  known  as  pil. 
assaiirtidic  co.  or  not,  were  os  long  and  fierce  as  the 
disputes  in  the  old  schools  on  such  questions  as — How 
many  angels  can  balance  themselves  on  the  point  of  a 
needle  ? We,  however,  have  only  to  judge  of  the  results. 
Although  the  book  has  been  all  these  yeorsin  preparation, 
it  bears  evident  marks  of  having  been  put  together  in  a 
hurry.  Some  of  the  directions  are  incomplcto  and 
faulty.  The  bulk  of  the  work  is  mere  compilation. 
Much  of  it  is  taken  up  with  prescriptions  such  os 
medical  men  should  be  left  to  write  at  their  discretion: 
e.  g.,  mist,  creosoti,  mist,  scammonii,  pil.  plumbi  c.  opio. 
The  chemistry  does  not  fairly  represent  the  science  of  the 
day.  Taken  altogether,  the  book  would  be  no  great 
credit  to  a single  college  or  writer.  As  the  production 
of  the  collective  wisdom  of  the  Medical  Council,  it  is 
far  from  likely  to  increase  the  respect  which  that  learnod 
body  has  inspired. 


New  Lantern  Poiariecnpe. 

Mb.  SAMUEL  Hioblev,  the  microscope  and  philosophical 
instrument  maker  of  Green-street,  Leicester-square,  has 
just  introduced  an  arrangement  that  has  long  been  a 
desideratum  with  those  who  delight  in  popularising 
science — namely,  a polariscope  that  could  Ik  used  in 
conjunction  with  the  numberless  magic  lanterns  that  arc 
now  scattered  over  the  kingdom  and  our  colonies,  with- 
out entailing  the  risk  and  trouble  of  sending  them  to 
the  optician  “ to  be  fitted  " with  such  an  adjunct,  and  at 
a cost  that  is  within  the  means  of  most  persons  who 
indulge  in  such  pursuits. 

Mr.  Highley’s  instrument  is  figured  in  the  annexed 
woodcut.  Tho  various  parts  are  mounted  on  what  tho 
inventor  calls  a “ gout-board  support.”  The  upright  is 


so  wo  need  not  quote  tho 

instructions. 

We  have  now  gone  through  the  Materia  Medica, 
and  made  our  readers  acquainted  with  all  the  more 
important  additions  and  alterations.  In  future 
notices,  we  shall  go  through  the  list  of  prepara- 


tions andcom  pounds,  commencing,  however,  with  — 
the  galenical  preparations.  , 

At  this  stage  it  may  be  expected  that  wo  should 
express  some  general  opinion  on  the  merits  of  the  £ 
British  Pharmacopoeia.  In  forming  this  opinion,  u, 
it  is  impossible  to  forget  that  the  book  has  now  v 
been  more  than  four  years  in  preparation,  an  1 
that  it  has  cost  a sum  of  money  variously  stated 
at  6oool,  or  8000/.  We  have,  of  course, 
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fitted  with  mi  adjustable  panel,  that  carries  a bundle  of 
glass  plates  on  one  side,  and  the  stage  and  power  on  the 
other.  This  allows  of  the  entire  arrangement  being 
accurately  “ centred  " with  any  lantern  with  which  it 
may  be  employed.  When  adjusted,  the  panel  is  clamped 
by  means  of  a milled-head  screw.  The  “bundle”  con- 
sists of  such  a number  of  thin  glass  plates  ns  will  give 
a bright  reflected  beam  of  polarised  light,  and  is  attached 
to  the  panel  at  the  proper  angle  for  producing  such  a 
beam.  The  spring  stage  for  carrying  selenite  designs, 
unannealed  glasses,  pressure  and  heating  clnmps,  and 
the  larger  objects,  is  formed  within  a large  tube  attached 
to  the  front  side  of  the  panel;  and  to  the  front  of  this 
is  screwed  a spring  jacket,  within  which  slides  the 
power  and  stage  for  the  smaller  crystals  employed.  To 
the  front  part  of  the  base-board  an  adjustable  rod  is 
fixed  that  carries  the  analyser,  which  consists  of  a large 
prism,  made  expressly  for  the  purpose  of  giving  a large 
and  pure  field  of  colour,  the  absolute  field  attainable 
being,  of  course,  dependent  on  the  intensity  of  thesonree 
of  light  employed,  as  oil,  oxy-caleium,  oxy-hydrogen,  or 
the  electric.  Provision  is  made  for  rotating  both  the 
smaller  and  larger  objects,  when  necessary  for  the  demon- 
stration of  certain  phenomena.  When  selenite  designs 
are  shown  on  the  screen,  the  crystal  power  is  replaced 
with  another  of  suitable  construction.  To  use  this 
polariccopc,  the  nozzle  is  placed  at  1 ight  angles  to  the 
screen,  and  the  base-board  is  then  clamped  to  the  table. 
The  front  lenses  of  the  magic  lantern  arc  removed,  the 
condensers  only  being  employed,  and  the  source  of  light 
moved  till  a beam  of  parallel  rays  is  produced.  The 
lantern  nozzlo  is  then  pointed  at  tlic  bundle  till  the  rays 
are  incident  at  the  polarising  angle  for  gloss,  the  proper 
direction  being  indicated  for  the  uninitiated  by  a white 
line  marked  011  the  framework,  the  right  adjustment  of 
parts  being  further  indicated  by  the  appearanco  of  un 
even  disc  of  light  upon  the  screen.  A design  is  then 
inserted  in  the  large  stage,  its  lines  of  construction 
focussed,  the  analysing  prism  inserted  in  its  jacket,  and 
the  coloured  effect  produced  and  varied  either  by  the 
rotation  of  the  prism  or  the  rotation  of  tho  design  or 
cry  stal. 

Jly  removing  the  panel  from  tho  support,  and  placing 
it  before  a window  w ith  nozzle  pointing  upwards,  and 
adding  a suitable  power,  it  may  lie  then  used  as  a table 
polariscope,  or  the  light  of  a reading-lamp  may  be  em- 
ployed as  the  source  of  light. 

Jly  this  simplification  of  parts,  Mr.  Highley  is  enabled 
to  supply  an  instrument— which  for  practical  purposes 
can  hardly  be  surpassed  for  efficiency — at  one-half  tho 
price  at  which  the  gas  poluriscopes  hitherto  constructed 
have  been  sold.  We  fancy  that  many  will  appreciate 
this  attempt  to  bring  a costly  instrument  within  the 
reach  of  experimentalists. 
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CHEMICAL  SOCIETY. 

Thu vitlay,  February  4,  1864. 

Profeuor  T.  Redwood,  Ph.O .,  in  the  Chair. 

Til*  minutes  of  the  preceding  meeting  were  read  and  con- 
firmed. Mr.  lame-  Duncan  and  Mr.  T.  J Glass  were 
admitted  Fellows  ol  the  Society ; and  Mr.  3.  "WrighUon, 
M.  Antonio  A'ves  di  Ferrara,  and  Mr.  Charles  Lambert, 
were  balloted  for  arid  duly  elected  F.  Hows  of  the  Society. 

Dr.  OttLINO  read  a paper,  by  Dr.  liow,  “ On  Mordentte, 
a Mineral  Jrom  the  Trap  at  A 'ova  Scotia.”  Tho  author  re- 
ferred to  the  previous  labours  of  Messta.  Jackson,  Algo* 


and  Gesner,  who  had  described  a great  number  ot  the 
interesting  minerals  of  Nova  Scotia.  The  subject  of  the 
present  communication,  Mordenite,  had  been  so  named 
from  its  occurrence  in  the  vicinity  of  East  Morden,  in  the 
Bay  of  Fundy.  It  did  not  offer  much  attraction  to 
mineral  collectors,  for  it  rorely  presented  a crystalline 
appearance,  but  was  usually  found  in  the  form  of  hard 
nodulea  or  concretions,  of  an  indistinctly  fibrous  structure, 
embedded  in  the  trap  rock,  where  it  resisted  well  tho  dis- 
integrating action  of  the  weather.  It  was  sometimes 
found  underlying  sulphate  of  baryta,  and  occasionally  was 
associated  with  apophyllite.  Mordenite  belongs  to  (he 
! class  of  fibrous  zeolites  fusing  without  intumescence,  and 
giving  gelatinous  silica,  with  hydrochloric  acid.  The 
author  had  analysed  several  specimens  of  the  mineral,  and 
the  numbers  so  obtained  pointed  to  a chemical  constitu- 
tion very  similar  to  Hallylendite. 

The  Chairman,  after  moving  a vole  of  thanks  to  Dr. 
How  for  his  communication,  announced  that  a aerica  of 
special  lecture*  would  be  delivered  in  the  course  of  the 
present  aession  (for  programme,  tide  Chemical  News, 
rol.  ix.,  p.  60)  ; but  he  was  sorry  to  remark  that,  beyond 
a qualified  promise  on  the  part  of  Professor  Kolbe  to 
address  the  Society  in  April  or  May  next,  the  Council  had 
not  been  successful  in  inducing  any  eminent  foreign 
chemist  to  accept  their  invitation. 

The  businesa  of  the  meeting,  which  lasted  in  all  only 
twenty  minute#,  was  brought  to  a conclusion  by  adjourn- 
ment until  the  itth  inat. 


PHARMACEUTICAL  MEETING. 

Wednesday,  February  j,  >884. 

Mr.  SAMDVoau,  President,  in  the  Chair. 

Ox  commencing  the  business  of  the  evening,  the  Cuaib- 
mah  alluded  to  the  recent  publication  of  the  British  Phai  - 
macopceia,  and  expressed  a hope  that  the  members  of  this 
Society  would  do  their  best  to  facilitate  the  introduction 
of  the  changes  which  had  been  made  in  the  various  pre- 
arationa.  A question  had  been  put  as  to  when  it  would 
e proper  to  begin  dispensing  the  new  preparations,  and 
it  had  been  suggested  that  Physicians  should  write  " B P." 
on  prescriptions  they  wished  to  be  dispensed  according  to 
tho  new  formulic  ; or  “ Ph.  L.,”  if  they  intended  the 
medicines  to  be  compounded  according  to  the  old.  Both 
of  these  plans  he  thought  open  to  objection,  since  there 
must  come  a time  when  it  would  be  necessary  to  entirely 
leave  off  dispensing  the  old  preparations  ; for  the  present 
it  was  certainly  necessary  that  both  the  old  and  new  pre- 
paration# should  be  kept  by  pharmaceutists. 

Mr.  C.  Tomlinson  then  read  a paper  “ On  the  Verifica- 
tion 0/  Cottar  Oil  and  Balsam  of  Copaiba  by  their  Cohesion 
Figures.”  The  author  began  with  a general  account  of 
castor  oil.  This  oil  ia  obtained  from  the  seeds  of  the 
Iticinu*  communis,  which  arc  either  boiled  in  water  and 
then  pressed,  or  are  pressed  cold,  to  furnish  the  hot  or 
cold  drawn  oils  known  in  commerce.  Much  of  this  oil,  of  a 
good  quality,  and  very  cheap,  ia  imported  from  Bombay, 
und  the  author  believed  he  had  been  able  to  examine 
perfectly  pure  specimens  from  that  presidency.  A good 
quantity  of  the  oil  was  also  received  from  New  York,  and 
some  from  Australia.  The  seeds  had  also  been  impurted 
from  the  East  Indies,  and  the  oil  pressed  out  in  this 
country.  Theplantwas  cultivated  aU  over  the  East  Indies 
to  yield  oil  for  burning ; it  was  grown  around  their  houses 
by  the  natives,  who  crushed  the  seeds,  boiled  them  with 
water,  and  skimmed  off  the  oil  to  burn  in  lamps.  The 
largest  quantity  of  the  oil  was  imported  from  tho  Eaat 
Indies,  hut  in  late  years  Italy  had  become  a formidable 
rival  The  machinery  for  obtaining  tho  oil  had  been 
brought  to  great  pcrlection  in  that  country,  and  4]  ton# 
of  oil  were  obtained  from  110  ton#  of  seed.  Castor- 
seed  cake  was  in  considerable  demand  as  a manure 
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for  hemp-fields  ; and  the  oil,  which  is  easily  saponified,  is 
made  into  soap,  as  well  as  used  for  burning.  The  plant 
was  also  cultivated  in  France,  where  it  had  been  found 
that  a plant  from  one  seed  would  yield  900  seeds,  which 
furnished  half  their  weight  of  oil.  But  castor  oil  obtained 
from  plants  grown  in  temperate  regions  was  found  to  be 
weaker  than  that  procured  from  plants  grown  in  the 
tropics.  Some  of  the  physical  properties  of  castor  oil 
were  well  known.  It  was  a viscid,  yellowish  fluid,  having 
a somewhat  acrid  tiste,  which  varied  somewhat  according 
as  the  oil  was  freshly  prepared  or  old.  It  remained  fluid 
almost  to  o°  F.»  and  was  soluble  in  alcohol.  The  latter 
fact  was  considered  a test  for  the  genuineness  of  the  oil ; 
but  Pereira  found  that  castor  oil  had  the  property  of 
promoting  the  solubility  of  oils  in  alcohol  which  alone 
were  insoluble  in  that  medium.  Thirty  per  cent,  of  lard, 
nut,  and  other  oils,  in  combination  with  castor  oil,  were 
found  to  be  soluble  in  alcohol ; and  a mixture  of  one  part 
olive  oil,  and  two  parts  castor  oil,  gave,  with  two  parts 
alcohol  (sp.  gr.  *860).  a perfectly  homogeneous  solution. 
A concentrated  castor  oil  was  made  bv  a small  addition  of 
croton  oil,  which  could  not  be  detected  bv  chemical  means, 
any  more  than  the  30  or  50  per  cent,  of  other  oils  which 
might  be  mixed  with  castor  oil.  Chemistry  failing  to 
detect  these  admixtures,  recourse  might  be  had  to  a 
physical  test.  This  test  depended  upon  the  forces  of 
cohesion,  adhesion,  and  diffusion.  A drop  of  the  liquid 
to  be  tested  was  carefully  dropped  upon  chemically  clean 
water  in  a dean  vessel.  The  force  of  adhesion  endeavoured 
to  spread  the  oil  in  a thin  filch  over  the  surface  of  the 
water  ; the  force  of  cohesion  in  the  oil  strove  to  prevent 
this  ; and  from  the  contest  of  these  two  forces  there 
resulted  figures  which  the  author  believed  to  differ  in  the 
case  of  every  independent  liquid.  There  might  be  instances 
of  two  or  more  liquids  differing  in  chemical  composition, 
but  having  the  same  physical  properties,  and  in  these  cases 
the  figures  produced  on  the  surface  of  the  water  would 
be  identical ; such  cases,  however,  must  be  rare.  Since 
the  cohesion  figure  depends  on  surface  adhesion,  it  is 
necessary  that  the  water  should  be  chemically  clean.  Dis- 
tilled water  need  not  be  used.  New  River  water  having 
been  found  to  answer  well.  The  vessel  employed  must  be 
scrupulously  clean.  Simple  washing  and  wiping  with  a 
cloth  ore  not  sufficient.  The  glass  must  be  washed  with 
strong  sulphuric  acid,  then  rinsed  with  water,  again 
washed  with  caustic  potash,  and  finally  well  rinsed  with 
more  water.  The  interior  of  the  vessel  should  not  be 
wiped.  With  regard  to  the  shape  of  the  vessel,  the  author 
had  found  a conical  glass,  having  a diameter  of  four  inches 
at  the  top,  to  answer  well.  The  oil  must  be  dropped  on 
the  water  from  a glass  rod  which  has  been  cleaned  in  the 
same  manner  as  tne  vessel  described  above.  When  the  oil 
is  dropped,  the  rod  should  be  held  about  one- tenth  of  an 
inch  from  the  surface  of  the  water,  so  as  to  avoid  splash- 
ing, and  also  in  the  cases  of  oils  somewhat  heavier  than 
water — oil  of  cloves,  for  example— to  avoid  the  influence 
of  gravitation,  which  would  immediately  carry  the  drop 
to  the  bottom  of  the  vessel.  In  general,  only  one  drop 
should  be  allowed  to  fall,  as  the  effects  are  not  always  the 
s ime  ; but  in  the  case  of  a very  volatile  liquid,  like  ether, 
the  figure  of  which .lasts  but  a second,  several  drops  may  be 
dropped  in  succession  from  a tube  as  the  figures  disappear. 
So,  also,  in  the  case  of  creosote  ; but  after  the  fourth  drop 
this  body  ceases  to  give  a figure,  in  consequence  of  the 
water  becoming  saturated.  [Mr.  Tomlinson  described  the 
cohesion  figures  of  ether  and  creosote,  and  exhibited  some 
beautiful  drawings,  without  which  the  descriptions  would 
not  be  intelligible  to  our  readers.  Wc  can,  therefore,  only 
recommend  our  readers  to  make  the  experiment  for  them- 
selves, and  carefully  observe  the  results.]  The  figures  of 
the  fixed  oils  are  more  durable,  some  lasting  for  several 
hours.  This  is  the  case  with  castor  oil,  the  figure  of  which 
is  of  great  beauty.  As  soon  as  this  oil  is  dropped  it 
spreads  out  in  a series  of  rings,  magnificently  iridescent. 


Outside  these  is  a silvery  corona,  which  soon  breaks  up 
into  a delicate  lacc-like  pattern.  This  appearance  lasts 
some  hours,  but  eventually  only  a colourless  disc  of  the 
oil  is  left.  The  same  phenomena  were  remarked  in  all  the 
castor  oils  examined.  An  important  point  to  be  observed 
in  making  these  experiments  is  the  temperature.  The 
author  has  found  the  best  temperature  to  be  60*  F.  How 
far  the  test  could  be  applied  to  detect  adulterations  was 
yet  hardly  determined,  since  there  was  great  difficulty  in 
procuring  undoubtedly  pure  specimens  of  oils  from  which 
to  obtain  standard  figures.  Mr.  Tomlinson  saw  the  oil 
expressed  from  linseed  at  the  International  Exhibition, 
and  thought  he  had  got  a perfectly  pure  oil ; but  it  turned 
out  that  other  seeds  were  largely  mixed  with  the  linseed. 
There  were  other  difficulties  in  the  way.  Oils  differed 
somewhat  according  to  the  climate  in  which  they  were 
obtained,  and  the  density  of  oil  of  lavender  was  known 
to  differ  in  different  years.  Mixtures,  however,  could 
undoubtedly  be  detected.  In  these,  the  figures  produced 
psrtake  of  the  characters  of  both  the  constituent  oils.  A 
mixture  of  olive  oil  and  sesame  oil  gives  a figure  which  is 
at  once  that  of  neither,  but  both  oils,  yet  most  resembling 
that  of  the  oil  which  is  in  excess.  A mixture  of  lard  oil 
with  castor  oil  is  best  shown  in  what  mav  be  called  the 
residual  phenomena,  the  lace-like  pattern  being  scattered 
over  with  numerous  small  blotches.  Croton  oil  gives  a 
magnificent  figure  of  large  pattern,  and  & mixture  of  5 per 
cent,  of  this  oil  with  castor  oil  may  be  readily  detected  by 
the  practised  eye.  Turpentine  gives  a remarkable  figure. 
The  film  flashes  out  immediately  almost  to  the  edge  of  the 
vessel,  and  the  outer  circumference  is  seen  dotted  with 
numerous  small  bosses,  which  are  larger  within,  and 
enclose  patches  of  iridescent  colours.  The  pattern  after- 
wards opens  into  holes,  forming  a network  of  great  deli- 
cacy. For  balsam  of  copaiba  a good  test  was  very  desirable. 
The  figure  produced  by  the  balsam  was  a magnificent 
sight.  A succession  of  rings  were  thrown  out,  showing 
beautiful  colours  and  a metallic  lustre.  A mixture  of 
csstor  oil  and  baisam  was  instantly  detected  by  the  figure 
produced ; neither  colours  nor  border  pattern  was  seen. 
In  concluding,  Mr.  Tomlinson  said  he  did  not  look  on  the 
investigation  as  complete.  The  subject  was  ene  that 
courted  further  examination,  but  he  believed  it  would  be 
found  that  every  independent  liquid  produced  a definite 
figure,  which  would  serve  for  its  verification,  as  the  form 
of  a crystal  led  to  the  identification  of  a salt. 

In  the  course  of  the  discussion  which  followed,  Professor 
Miller  said  that,  knowing  the  practical  difficulties  in  the 
way  of  applying  the  test  successfully,  he  could  only 
recommend  intending  experimenters  to  pay  particular 
attention  to  Mr.  Tomlinson's  remarks  on  the  necessity  for 
cleanliness.  Every  trace  of  grease  must  be  removed  from 
the  glass  and  rod,  or  the  results  would  be  altogether 
vitiated. 

Dr.  Attfibld  inquired,  whether  the  bed  of  liquid  could 
not  be  varied,  so  that  a single  test  might  show  mixtures  of 
particular  oils  ? 

Mr.  Tomlinson,  in  renly,  said,  his  physical  test  was  not 
a chemical  analysis.  Ho  had  tried  several  different  beds, 
and  always  found  different  figures  produced  ; but  he  had 
come  to  the  conclusion,  that  water  was  the  best  surface 
and  capable  of  the  moat  general  application.  He  might 
mention  that  the  test  had  been  submitted  to  some  severe 
practical  trials.  A friend  engaged  in  the  oil  trade  had 
brought  various  specimens  for  examination,  and  was  so 
convinced  of  the  value  of  the  test,  that  he  remarked.  “The 
oils  write  their  names  on  water."  In  reply  to  a member, 
he  added,  that  cod-livcr  oil  gave  a figure  ; but  another 
experiment  showed  him  that  the  specimen  he  had  tried, 
when  mixed  with  one-third  fish  oil,  gave  exactly  the  same 
figure.  He  also  tried  oil  of  spike,  and  obtained  the  same 
figure  as  with  turpentine.  On  referring  to  a book,  he 
found  that  oil  of  spike  was  made  with  four  parts  turpen- 
tine and  one  part  oil  of  lavender. 
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Fibre,"  accompanied  with  mounted  specimens  in  illustra- 
tration  of  it. 

Mr.  Heys  repeated  his  observations  on  the  cotton  fibre, 
and  said  that  there  was  little  difference  observable  in  cotton 
freshly  gathered,  from  that  as  usually  received  in  this 
country.  His  observations  lead  him  to  the  conclusion 
that  the  structure  of  cotton  fibre  is  as  follows: — First, 
there  is  an  external  envelope,  or  tube,  generally  monili- 
form ; inside,  a spiral  vessel  which  seems  to  prevent  the 
collapee  of  the  tube ; inside  the  spiral  there  is  generally 
present  another  substance  like  a pith  or  core.  Mr.  Heya 
then  described  at  length  his  observ  ations  on  the  cotton 
when  under  the  influence  of  the  solvent  recommended  by 
Mr.  O’Neil,  and  the  conclusions  he  drew  from  them. 
Mr.  Heys’  paper  was  illustrated  by  diagrams  and  mounted 
specimens. 

Mr.  IIbts  then  read  a paper  “ On  Mounting  Objects  in 
Canada  Balsam"  and  minutely  explained  the  various 
details  of  the  process : he  strongly  advocates  the  use 
of  the  Canada  balsam,  dissolved  in  chloroform,  by  which 
the  trouble  is  lessened,  and  the  beauty  of  the  prepara- 
tions increased. 

The  Secbetaby  then  exhibited  a drawing  of  the  appa- 
ratus used  by  Captain  Baker,  of  the  \iphm,  for  obtaining 
soundings  free  from  grease. — Description  : A tube  18 
inches  long,  i$  diameter,  with  a wooden  cap,  and  a leather, 
fitted  as  a pump-box ; this,  lashed  to  the  lead,  sinks  into 
the  earth,  and  brings  up  a cylinder  of  mud  or  sand,  free 
from  grease  ; the  surplus  water  being  forced  out  through 
the  valve  at  the  top. 


ACADEMY  OF  SCIENCES. 

February  6,  1864. 

Ax  important  communication  on  “ Isomorphism  ” was 
made  by  M.  MAuurxfe,  who,  after  very  careful  experi- 
ments, has  decided  that  no  pyro-  or  meta-arseniates  can 
be  formed.  We  shall  give  an  abstract  of  the  paper 
next  week. 

M.  Pagliabi  presented  a note  “ On  a Xcv>  Process  for 
Preserving  Animal  Matters  in  which  he  states,  that  a 
liquor  composed  of  alum,  gum  benzoin,  and  water,  will 
preserve  animal  matters  for  an  indefinite  time  in  the  open 
air.  The  solution  when  dry  forms  a sort  of  akin,  which 
protects  the  meat  from  the  contact  of  air  and  " ferments.” 


NOTICES  OP  BOOKS. 

International  Exhibition ; Jurors’  Report.  Class  //.,  Section 
A.  Chemical  Products  and  Processes.  Reporter,  A.  W. 
Hofxaxx,  F.R.S.,  LL.D.,  &c.,  &c. 

(ELBYBXTH  XOTICB.) 

(Continued  from  page  5S.) 

Ix  noticing  the  **  Colouring  Derivative*  of  Organic 
Matters,  Recent  and  Fossilised,”  the  author  commences 
with  the  most  important  of  the  “ recent,”  viz.,  madder 
and  its  derivatives.  Madder,  it  is  observed,  has  probably 
given  rise  to  more  researches  and  experiments  than  any 
other  colouring  matter,  and  yet  our  knowledge  of  it  is 
extremely  confused  and  uncertain.  Whether  there  is 
more  than  one  colouring  matter  in  madder,  or  whether, 
indeed,  there  is  anything  more  than  a “ colour-generating 
substance,”  are  questions  as  yet  undetermined.  That 
there  arc  differences  in  the  chemical  properties  of  madders 
of  different  countries,  is  well  known,  but  “ the  conditions 
of  these  differences  have  not  been  traced  with  precision.” 
The  most  recent  researches  lead  to  the  supposition  that 
fresh  madder  contains  a bitter,  colourless  principle  {rubian), 
probably  a gbscoside,  which,  by  various  methods,  is  trans- 
formed into  alizarin,  purpurin,  and  probably  other  pro- 
ducts. This  view  is  aujmorted  by  a number  of  phenomena 
observed  in  practice,  and,  moreover,  best  explains  Kopp’s 


process  for  the  economic  preparation  of  alizarin  and 
purpurin.  Kopp’s  process  is  the  following: — Ground 
madder  is  macerated  with  ten  or  twelvo  times  its  weight 
of  water,  containing  a or  3 per  cent,  of  sulphurous  acid. 
The  solution  thus  obtained  is  filtered,  and  the  residue 
pressed.  The  solution  contains  the  colouring  matter. 
When  mixed  with  3 per  oent.  of  sulphuric  acid  (sp.  gr. 
j*5»),  and  heated  to  30°  or  40°  C.,  purpurin  is  deposited. 
The  mother  liquor  of  the  purpurin  is  now'  heated  to  boil- 
ing, when  it  gives  off  COa,  and  deposits  alizarin,  coloured 
greenish* black  by  foreign  substances.  This  is  collected 
and  washed.  The  acid  mother  liquor  is  used  for  converting 
the  exhausted  madder  residue  into  weak  garancin.  The 
above  is  certainly  a simple  and  economic  method  of 
obtaining  madder  extracts,  and  deserves  the  attention  of 
English  manufacturers. 

The  properties  of  alizarin  and  purpurin  are  well  known. 
The  main  distinctions  between  the  two  are,  that  purpurin 
is  more  soluble  than  alizarin  in  water,  alcohol,  and  solu- 
tions of  aluminium  salts,  and  that  it  dissolves  in  alkalies, 
forming  a liquid  of  a fine  currant- red  colour,  from  which 
the  alkaline  earths  throw  down  red  lakes.  Alizarin,  on 
the  other  hand,  dissolves  in  alkalies  with  a violet  colour, 
and  forms  violet  blue  lakes  w ith  the  alkaline  earths. 

According  to  Strecker  the  formula)  of  alizarin  and 
purpurin  are — 

Alizarin  • • . Gl0H4O, 

Purpurin  . . • IltQ3 

To  these  Dr.  Stenhouse  has  lately  added  a third  from 
East  Indian  madder,  munjeet,  and  which  he  names  mun- 
jistin— 

We  need  not  go  further  into  the  preparation  of  madder 
extracts  by  sulphuric  acid  or  other  means,  which  must  be 
well  known  to  our  readers. 

The  colouring  principles  of  lichens  arc  rather  shortly 
disposed  of  in  the  report,  but  an  excellent  account  is  given 
of  French  purple,  which  we  extract  at  length  :*— 

“ Fuench  runFLK. — This  beautiful  colour  has  been  in- 
troduced and  is  chiefly  manufactured  by  MM.  Guinon, 
M urn  as,  and  Bonnet,  of  Lyons  (France,  167).  It  is  pre- 
pared as  follows  The  lecanoric,  erythric,  evernic  acids, 
&c.,  of  the  lichens  are  extracted  by  digestion  with  am- 
monia ; the  mass  is  pressed,  the  solution  precipitated  by  a 
mineral  acid,  and  the  precipitate  collected,  washed,  and 
redissolved  in  ammonia  by  the  aid  of  heat,  whereby  a 
solution  is  obtained,  which,  on  exposure  to  the  air  at  a 
temperature  of  190  or  xo°  C.,  gradually  assumes  a very 
bright  red  colour.  As  soon  as  the  tint  has  acquired  suffi- 
cient intensity,  the  liquid  is  introduced  into  shallow  basins, 
and  very  slowly  evaporated  at  a temperature  between  40° 
and  60°  C.,  care  being  taken  not  to  exceed  the  latter  limit. 
By  this  evaporation  in  contact  with  the  air,  the  liquid  after 
a few  days  acquires  a very  deep  violet  colour,  which  under- 
goes no  further  change  even  by  the  action  of  acids.  The 
violet  solution,  super-saturated  with  a strong  acid,  yields 
a copious  flocculent  precipitate  of  a very  fine  and  rich 
garnet  colour,  which,  when  collected  on  a filter,  and 
washed  to  remove  the  saline  mother  liquor,  constitutes 
French  purple. 

"The  dye  thus  prepared  has  not,  however,  attained  the 
highest  degree  of  beauty  and  purity  of  which  it  is  sus- 
ceptible. When  used  directly  for  dyeing  wool  or  silk  (for 
which  purpose  it  does  not  require  the  aid  of  mordants, 
the  colouring  matter  being  simply  dissolved  in  ammonia, 
and  the  solution  diluted  with  the  proper  quantity  of  water), 
it  imparts  to  them  a violet  colour  having  a reddish  cast. 

“To  obtain  the  dye  in  a state  of  greater  purity,  it  is 
converted  into  a lime  or  alumina  lake.  For  this  purpose, 
the  ammoniacal  solution  is  precipitated  with  chloride  of 
calcium  or  with  alum  ; the  red  colouring  matter  then  re- 
mains almost  wholly  in  solution,  and  the  lakes  are  collected, 
carefully  washed  with  cold  water,  and  dried  at  a gentle 
heat.  They  then  present  a violet  or  bluish  aspect,  and 
acquire  a coppery  lustre  by  friction. 
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" French  purple  is  generally  sent  into  the  market  in  the 
form  of  lime-lake,  lo  render  it  available  for  dyeing,  the 
lake  ia  decomposed,  and  the  colouring  matter  set  free.  For 
this  purpose  the  lake  is  reduced  to  an  impalpable  powder, 
which  is  boiled  with  oxalic  acid  to  separate  the  lime,  and 
the  colouring  matter  then  dissolved  out  by  ammonia.  The 
lake  may  also  be  directly  decomposed  by  boiling  it  with 
carbonate  of  ammonium.  For  printing,  the  lake  is  dissolved 
in  acetic  acid,  and  the  solution  mixed  with  alcohol,  and 
thickened. 

**  In  this  manner,  very  fine  and  pure  mauve  and  dahlia 
tints  are  obtained,  especially  on  aiUc,  without  the  use  of 
mordants,  properly  so  called.  French  purple,  moreover, 
mixes  easily  with  other  colouring  matters,  such  as  ultra- 
marine,  indigo-carmin,  cochineal,  anilinc*red,  &c.,  pro- 
ducing the  most  varied  and  delicate  tints. 

44  Recently,  however,  the  manufacture  of  French  purple 
has  been  greatly  diminished  in  importance  by  the  formid- 
able competition  of  the  coal*  tar  purple.  Ihe  upshot  of  this 
struggle  will  depend  on  the  relative  beauty  and  purity  of 
the  tinta  obtained,  and  on  their  comparative  cost ; for,  so 
fur  as  regards  fastness  and  resistance  to  the  influence  of 
light,  French  purple  ia  certainly  not  inferior  to  aniline- 
purple.’* 

A Handbook  of  Practical  Telegraphy.  By  R.  S.  CuLLBT, 

Telegraphic  Engineer  and  Superintendent.  London: 

Longman  and  Co.  1863; 

Some  of  out  readers  will  no  doubt  have  noticed  an  adver- 
tisement in  the  Timet  a few  weeks  ago,  inviting  a number 
of  young  gentlemen  to  compete  for  appointments  to  work 
the  Indian  telegraphs.  Now,  supposing— though  we  are 
bound  to  say  the  supposition  is  a most  absurd  one— that 
the  questions  put  to  the  candidates  by  the  civil  service 
examiners  related  to  the  business  in  which  they  would  be 
afterwards  concerned,  Sir.  Cullcy's  is  the  very  book  to 
which  intending  candidates  should  give  an  attentive  study 
in  order  to  prepare  themselves  for  the  examination.  It 
contain*  information  on  the  construction  and  effective 
working  of  a line  of  telegraph,  as  well  as  a clear  exposi- 
tion of  the  science  concerned;  and  Mr.  Culley  a long 
experience  as  a superintendent  and  engineer  is  a guarantee 
that  the  information  is  complete,  and  nisy  be  relied  on. 


and  dregs  of  assafeetid*.  This  last  ingredient  will,  with- 
out doubt,  have  the  effect  of  disguising  the  nature  and 
origin  of  the  matters  entering  into  the  composition  of  the 
manure,  but  it  may  happen  that  the  odour  is  not  thereby 
improved. 


1718.  Treatment  of  Violet  Colour  $ derived  from  Coal-tar 

Oil*.  P.  Clavbl,  Paris.  Dated  October  8,  186a.  (Not 

proceeded  with.) 

With  the  object  of  rendering  the  violet  colour*  derived 
from  coal-tar  soluble  in  water,  the  inventor  treats  them 
with  cold,  fuming,  Nordhausen  sulphuric  acid,  employed 
in  such  quantity  as  to  effect  complete  solution.  The  mix- 
ture is  then  gradually  poured  into  water,  and  a current  of 
steam  passed  through  the  diluted  solution,  and  from  this 
liquid  the  violet  colouring  matter  is  precipitated,  either  by 
adding  common  salt  or  by  an  alkali.  Again,  a current  of 
steam  is  passed,  and  the  ebullition  thus  maintained  for 
about  half  an  hour,  by  the  end  of  which  time  the  violet 
substance  will  have  become  fiocculent,  and  may  be  easily 
collected  on  a filter  and  well  washed.  It  ia  then  in  a fit 
state  to  be  dissolved  in  boiling  w ater  to  produce  a solution 
which  ia  at  once  applicable  to  the  purposes  of  dyeing  and 
printing. 

It  ia  probable  that  the  several  kinds  of  violet  dye, 
although  prepared  from  a common  source,  would  exhibit 
differences  in  their  degree  of  solubility  when  treated  with 
sulphuric  acid. 


*716.  Manufacture  of  Painte  or  Pigments.  J.  H.  Johnson, 

Lincoln'a-inn  Fields,  London.  A communication. 

Dated  October  9,  1862. 

Thb  patentee's  first  claim  relates  to  the  manufacture  of 
pigments  from  finely-divided  metallic  copper,  employing 
either  that  which  has  been  fused  and  afterwards  run  into 
water,  or  otherwise  divided,  or  the  inventor  takes  electro- 
type deposits  of  a brittle  kind  and  reduces  them  to  powder. 
The  second  claim  refers  to  the  use  of  benzole  as  a solvent 
for  gummy,  resinous,  or  bituminous  matters  in  the  manu- 
facture of  paints  and  varnishes,  and  as  a ready  means  of 
combining  gums,  resins,  &c.,  with  metallic  or  mineral 
pigments.  The  application  of  these  substances  to  all 
kinds  of  surfaces  hitherto  coated  with  paint  is  mentioned 
under  a third  heading. 


NOTICES  OF  PATENTS. 

j66o.  Improvement!  in  Deodorising  Refute  Organic,  Uveal, 
end  Urinous  Mattcri , and  in  a Method  of  Unhung  Coal 
and  other  Allies ; and  in  Machinery  or  Apparatus  con- 
nected therewith,  for  producing  a Portable  Manure  there- 
from 3-  llAiiBop,  Manchester,  and  J.  'Wadsworth, 
Salford.  Dated  October  3,  1861.  (Not  proceeded  with.) 
Thh  inventor*  employ  for  disinfecting  the  matters  named 
in  the  heading,  common  salt,  either  alone  or  in  admixture 
with  soot,  ashes,  or  dried  earth.  From  the  materials  so 
treated  an  excellent  manure  is  manufactured  by  adding 
a small  proportion  of  hydrochloric  acid  (to  guard  ag.mst 
the  evolution  and  consequent  loss  of  ready-formed  am- 
monia), and  evaporating  to  dryness  either  m open  pans,  or, 
more  economically,  in  exhaust  apparatus.  V rth  the  pro- 
duct so  obtained,  the  inventors  prefer  also  to  incorporate 
n quantity  of  common  ashes  and  cinders  of  coal,  such 
mixture  constituting  a manure  of  great  efficacy,  and  one 
in  which  the  relative  proportions  of  animal  and  vegetable 
ingredients  may  be  subject  to  modification  according  to 
the  purpose  for  which  it  ia  required. 


2756.  Improvements  in  the  Manufacture  of  Silicate  of  Soda, 
or  Silicate  of  Potash,  aud  in  the  Manufacture  of  Artificial 
Stone.  C.  Thomas,  Bristol.  Dated  October  13,  1862. 
Fob  the  purpose  of  aiding  the  solution  of  silica  in  the 
boiling  potash  or  soda,  the  inventor  has  resort  to  a 
mechanical  process,  whereby  the  gelatinous  coating  first 
formed  upon  the  exterior  surfaces  of  the  hard  siUciou* 
particles  is  rubbed  off  by  constant  attrition,  fresh  surfaces 
becoming  thua  presented  to  the  solvent  action  of  the 
alkali.  The  apparatus  used  by  the  patentee  consists  of  a 
close  iron  boiler  mounted  upon  a horizontal  axis,  so  that 
it  can  be  rotated  or  oscillated,  and  it  is  preferred  to  apply 
heat  by  means  of  a steam-jacket  fitted  around  the  boiler. 

The  artificial  atone  is  manufactured  by  treating  with 
the  silicate  of  soda  ceitain  waste  products  obtained  in  the 
process  of  making  alkali,  particularly  the  44  black  ash 
waste’*  and  the  “burnt  pyrites.*’  Either  of  these 
materials  being  ground  to  powder,  and  used  singly  or  in 
admixture,  is  made  into  a stiff  paste  with  a strong  solution 
of  the  alkaline  silicate,  and  whilst  moist  is  shaped  or 
moulded  into  blocks  or  bricks  for  building  purposes.  On 
drying,  these  substances  form  a hard  stony  material,  which 
after  wards  resists  the  action  of  water. 


2712  Preparation  or  Manufacture  of  Manure.  J.  Beale, 

Maid. tone,  and  M.  A.  Bra  lb,  Barnsbury.  Dated 
October  7,  186a.  ...  . ..  . 

Thid  invention  i.  very  similar  to  that  just  now  described . 
the  ftecai  matters  art  mixed  with  soot,  lime,  common  wit, 


*837.  Cement.  3.  Dux*  and  J.  Clever,  Puriton,  Somer- 
setshire. Dated  October  a 1,  i86>. 

This  cement  ia  prepared  by  calcining  together  lime  and 
silicate  of  alumina  in  euch  proportions  as  to  give  a product 
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not  widely  different  in  character  from  Portland  cement. 
The  inventor*  first  calcine  blue-lias  limestone,  mountain 
limestone,  chalk,  or  other  kind  of  carbonate  of  lime,  in  the 
ordinary  kilns,  until  burnt  to  lime ; this  is  then  slaked 
and  intimately  mixed  with  finely-ground  kaolin,  slate-clay, 
potter’s  clay,  fire-clay,  or  other  material  composed  entirely 
or  chiefly  of  silicate  of  alumina,  such  admixture  being 
facilitated  by  stirring  them  up  together  with  water,  running 
off  the  top  liquid,  and  allowing  the  particles  afterwards  to 
settle  by  standing  at  rest.  When  they  have  thus  subsided, 
the  water  is  run  off,  and  the  white  deposit  collected,  dried, 
and  burnt  until  a double  silicate  of  alumina  and  lime  is 
formed  ; the  product  is  then  ground  to  a fine  powder,  and 
in  this  state  constitutes  an  excellent  cement. 

Granti  of  Provisional  Protection  for  Six  Months. 

*09.  Charles  Bolton,  More  ton  Street,  Pimlico,  London, 
41  Improvements  in  apparatus  for  producing  optical  illu- 
sions, which  maybe  used  for  dramatic  and  other  entertain- 
ments."— Petitions  recorded  December  19,  1863. 

*59.  Nathaniel  Lloyd  and  Edwin  Hargraves,  Church, 
near  Accrington,  "Improvements  in  treating  printed  and 
dyed  fabrics. "—Petition  recorded  December  14,  1863. 

aj.  Auguste  Lucien  le  Harivel,  Tweedmouth,  North- 
umberlandahirc,  "Improvement*  in  the  manufacture  of 
paper,  papier  mach6,  cardboard,  and  other  similar  articles." 

30.  Joseph  Judge  Hays,  Hitchin,  Hertford,  " Improve- 
ments in  the  manufacture  of  peat,  charcoal,  and  in  the 
apparatus  employed  therein." 

63.  William  Clement  Beatson,  Rotherham,  Yorkshire, 
14  Improvement#  in  furnaces  employed  in  the  manufacture 
of  certain  descriptions  of  glass,  and  also  improvements  in 
the  manufacture  of  plate  glass." — Petitions  recorded 
January  9,  1864. 

Notices  to  Proceed . 

1103.  Ludwig  Mond,  Appleton,  Widness,  Lancashire, 
44  Improvements  in  obtaining  sulphur  and  sulphurous  acid 
from  * alkali  * waste." 

215a.  John  Adams  Whipple,  Boston,  Massachusetts, 
U.S.,  " Improvements  in  apparatus  for  supporting  photo- 
graph cameras." — Petitions  recorded  September  11,  1863. 

2255.  Thomas  Bell,  Wishaw,  Lanarkshire,  N.B.,  "Im- 
provements in  apparatus  for  distilling  shale  or  other  bitu- 
minous minerals." 

2256.  George  Whitfield  Billings,  New  York,  U.S., 
**  An  improved  method  of  preparing  the  fibres  of  hemp, 
flax,  and  other  vegetable  materials  for  manufacturing 
purposes.’*— Petitions  recorded  September  14,  1863. 


CORRESPONDENCE. 


Oleum  Coriatidri. 

To  the  Editor  of  the  Chemical  News. 

Sim, — In  the  Ph.  B.,  page  339,  in  the  formula  for  Syr. 
Sennae,  you  will  find  3 minims  of  01.  Coriandri  ordered  in 
x lb.  1002.  by  weight,  which  is  i minim  in  14  oz. ; the  maxi- 
mum dose  of  the  P.L.,  1851,  was  $&a. ; and  if  this  quantity 
is  still  given,  the  quantity  of  the  oil,  you  will  perceive,  is 
a mere  trifle.  1 am,  &c. 

Alex.  Gow. 

Wolverhampton,  February  6. 

The  Red  and  White  Rocks  of  Hunstanton. 

To  the  Editor  of  the  Chemical  News. 

Sib, — My  attention  has  lately  been  drawn  to  the  above 
red  rocks.  In  the  course  of  my  examination,  I intensely 
magnified  a portion,  and  noticed  it  to  contain  small,  shelly- 
like  globules  of  different  colours,— white,  black,  and  some 
resembling  in  colour  tortoise-shell,  predominating. 

To  show  the  very  minute  size  of  these,  I may  say,  that 
when  a sample  is  pounded  to  its  finest  in  an  agate  mortar 
aud  magnified,  these  globules  still  remain,  and  show  them- 


selves unbroken.  In  the  Chimical  News  for  the  last 
week  of  the  year  1861,  I see  Mr.  Clapliam  has  given  the 
analysis  of  both  the  red  and  white  chalk.  Perhaps  he,  or 
some  other  gentleman,  can  enlighten  me  as  to  the  nature 
of  the  above  observation.  I am,  &c.  C.  W. 

P.S. — I may  as  well  also  state  that  the  sulphuric  acid 
in  my  sample,  is  in  larger  quantity  than  the  amount  Mr. 
Clapham  gives  in  his  analysis. 


MISCELLANEOUS. 

BRITISn  PHARMACEUTICAL  CONFERENCE. 
The  annual  meeting  of  the  members  of  the  British  Phar- 
maceutical Conference,  which,  it  will  be  remembered,  is 
an  organisation  chiefly  for  the  encouragement  of  scientific 
inquiry  into  matters  connected  with  pharmacy,  will  this 
year  be  held  at  Bath  at  the  time  of  the  visit  of  the  British 
Association  to  that  city.  Of  the  subjects  suggested  for 
investigation,  the  following  have  been  accepted,  either  by 
the  gentlemen  who  proposed  them,  or  by  other  members  ; 
and  a paper  on  each  question  (or  an  abstract  of  the  paper 
if  the  author  shall  have  previously  published  his  results) 
may  be  expected  to  be  read  at  the  meeting 

Extract  of  Fticus  vesiculosus  is  occasionally  prescribed 
for  use  in  medicine.  When  made  by  the  action  of  proof- 
spirit,  a green  product  is  obtained  ; when  by  water,  a red 
extract  results.  What  is  the  most  eligible  form  in  which 
to  exhibit  any  medicinal  principles  that  may  be  present 
in  the  plant ? Accepted  by  J.  Whitfield. 

Valerianate  of  Zinc.  Describe  an  easy  method  of 
determining  the  purity  of  this  salt  as  found  in  commerce. 
Accepted  by  F.  Sutton. 

Valerianate  of  Iron.  What  is  the  best  process  for  the 
preparation  of  this  salt?  What  are  its  characters,  and 
how  may  its  purity  be  most  readily  ascertained  ? Accepted 
by  F.  Sutton. 

Syrup  of  Senna.  Devise  a formula  for  this  preparation 
which  shall  afford  a syrup  less  prone  to  ferment  than  that 
of  the  London  Pharmacopcria.  Accepted  by  J.  A.  Knights. 

Methylated  Spirit.  Required,  an  ea*y  method  of  detect- 
ing mcthylic  alcohol  in  the  presence  of  ethylic  alcohol. 
Accepted  by  J.  Tuck. 

To  what  extent  is  dialysis  applicable  in  determining  the 
nature  of  the  crystalline  constituents  of  plants  ? Accepted 
by  J.  Attfield. 

' Report  on  the  applications  of  Glycerine  in  Pharmacy. 
Accepted  by  F.  B.  Benger. 

What  is  the  quality  of  the  diluted  solution  of  Phos- 
phoric Acid  met  with  in  commerce,  and  what  the  best  and 
safest  method  of  obtaining  it  of  constant  strength? 
Accepted  by  R.  Parkinson. 

Ergot.  What  is  its  active  principle,  and  what  the  beit 
preparation  for  its  administration?  Accepted  by  It. 
V.  Tuson. 

Cu  sparine,  in  the  Cusparia  febrifuga.  Mr.  Haselden 
undertakes  to  make  a communication  on  this  subject. 

Euphorbine,  in  the  Euphorbia.  Professor  Tuson  will 
add  to  some  experiments  he  has  already  made  on  this 
substance,  and  report  the  result  to  the  Conference. 

Hyoscyamine.  Mr.  Tilden  engages  to  add  to  our  know  - 
ledge of  this  alkaloid. 

Pereirine,  in  the  baik  of  Geissospermum  Velotii,  Alien). 
Dr.  C.  A.  Martius  will  communicate  a paper  on  this  body. 

Some  of  the  pill  masses  of  the  Pharmacopoeia  are  of 
inconvenient  consistence,  or  acquire  that  condition  by 
keeping  ; can  this  be  obviated  r Accepted  by  E.  Wood. 

Concentrated  Infusions.  Required,  processes  which  will 
yield  stable  products  that  give  on  dilution  infusions 
resembling  those  of  the  Pharmacopceis,  and  which  can 
be  conducted  with  facility  on  the  small  scale.  Accept*. d 
by  T.  Grundy. 

Podophyllin.  What  ib  the  nature  of  the  commercial 
article,  and  what  process  will  yield  a definite  substance  ? 
Accepted  by  J.  Spearing. 
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Report  on  procea&ea  for  the  separation  and  estimation  of 
alkaloids  in  medicinal  extracts,  &c.  Accepted  by  T.  B. 
Groves. 

Report  on  the  modes  of  preventing  tho  rancidity  of 
medicinal  fats.  Accepted  by  T.  B.  Groves. 

Report  on  the  weights  and  measures  used  in  pharmacy. 
Accepted  by  B.  8.  Proctor. 

On  microscopic  analysis  applied  to  pharmacy.  Accepted 
by  H.  Deane  and  H.  B.  Brady. 

To  what  does  Senna  owe  its  active  properties,  and  what 
is  the  best  solvent  of  the  same  ? What  is  the  comparative 
medicinal  value  of  senna  leaflets  and  senna- pods  ? Accepted 
by  J.  A.  Knights. 

What  is  the  quantity  of  Tannin  in  English  Galls  f Cynips 
gucrcus-petioli)  at  different  stages  of  their  growth  r Can 
they  at  either  of  these  periods  be  employed  economically 
os  a substitute  for  tho  nut-galls  of  commerce  ? Accepted 
by  W.  Judd. 

Steel  Wine.  What  is  the  beat  method  of  obtaining  this 
preparation  of  uniform  strength  and  appearanco,  and  what 
the  quality  of  commercial  specimens?  Accepted  by  F. 
Sutton. 

Potentilla  Tormenlilla.  Mr.  Adams  will  send  a paper 
on  this  drug. 

Subjects  relating  to  Adulterations , Impurities , and  Faults  of 
Manufacture. 

Iodide  of  Potassium.  A large  quantity  of  this  salt  is 
now  imported  from  the  Continent ; what  is  its  condition 
as  to  purity  ? Accepted  by  F.  C.  Clayton. 

Carbonate  of  Bismuth  of  commerce  is  said  to  contain 
a largo  proportion  of  nitrate  ; what  is  the  general  com- 
position of  this  article,  and  what  the  best  method  of  its 
preparation  in  the  pure  state  ? Accepted  by  C.  Umney. 

Large  quantities  of  cotton-seed  oil  arc  expressed  in  this 
country,  and  exported  to  Italy  for  admixture  with  olive 
oil.  What  are  the  properties  of  cotton-seed  oil,  and  can 
it  be  used  in  pharmacy  r Accepted  by  R.  Reynolds. 

Essential  oils,  their  adulterations  by  turpentine,  and 
tests  of  purity.  Accepted  by  II.  S,  Evans. 

Report  on  the  purity  of  the  simple  and  compound 
powders  used  in  medicine.  Accepted  by  F.  M.  Rim- 
mington. 

Report  on  the  strength  of  diluted  aud  undiluted  officinal 
acids.  Accepted  by  S.  Paine. 

Report  on  the  strength  of  the  alkaline  solutions  (Potash, 
Ammonia,  &c.),  met  with  in  pharmacy.  Accepted  by  S. 
Paine. 

Report  on  the  various  James’s  Powders.  Accepted  by 
\V.  T.  Fewtrell. 

The  composition  of  the  bottled  mineral  waters  of  com- 
merce. Accepted  by  H.  Matthews. 

On  the  Calamine  and  Oxide  of  Zinc  of  pharmacy. 
Accepted  by  R.  H.  Davis. 

Report  on  the  purity  of  commercial  iodides  and  bromides, 
other  than  the  iodide  of  potassium.  Accepted  by  H. 
Matthews.  t 

Report  on  the  strength  and  condition  of  such  mercurial 
preparations  as  mercury  with  chalk,  mercurial  ointment, 
&c.  Accepted  by  J.  Coupland. 

Report  on  the  purity  of  Sulphate  of  Quinine  of  com- 
merce. Accepted  by  W.  W.  Stoddart. 

Report  on  the  strength  of  tinctures  as  met  with  in 
pharmacy.  Accepted  by  W.  D.  Savage. 

On  the  quantity  of  alkaloid  in  various  specimens  of 
citrate  of  iron  and  quinine.  Accepted  by  T.  B.  Groves. 

The  Morphia  salts  of  commerce.  What  is  their  state  of 
hydration  and  moisture?  Does  the  hydrochlorate  often 
contain  codeia  ? Accepted  by  W . E.  Heathfield. 

A committee  of  five  gentlemen— Dr.  Attfield,  of  London ; 
Mr.  T.  B.  Groves,  of  Weymouth  ; Mr.  B.  8.  Proctor,  of 
Grey  8treet,  Newcastle;  Mr.  F.  M.  Rimmington,  of 
Bradford  ; and  Mr.  F.  Sutton,  of  Bank  Plain,  Norwich— 
haa  the  general  charge  of  these  subjects  relating  to  the 


purity  of  medicines.  Either  member  of  the  committee 
will  be  glad  to  receive  directly,  or  through  the  general 
secretaries,  authentic  specimens  of  substances  whose  ex- 
amination would  tend  to  throw  light  on  the  questions. 
The  analysis  of  such  specimens  will  be  free  of  cost. 

A committee  to  consider  the  subject  of  the  prevention 
of  accidents!  poisoning  has  also  been  formed.  It  is  com- 
posed of  Mr.  J.  R.  King,  of  High  Street,  Bath  ; Mr.  J.  H. 
Marsh,  of  Milsom  Street,  Bath  ; and  Mr.  F.  W.  Kent,  of 
Saville  Row,  Bath,  cither  of  whom  will  receive  sugges- 
tions on  the  subject. 

Every  member  of  the  British  Pharmaceutical  Conference 
is  expected  to  suggest  subjects  for  investigation,  or  to 
work  upon  subjects  suggested  by  himself  or  by  others,  or 
to  contribute  information  tending  to  throw  light  on  ques- 
tions relating  to  adulterations  and  impurities,  or  to  oollect 
and  forward  specimens  whose  examination  would  afford 
similar  information,  or  in  some  other  way  to  aid  in  the 
advancement  of  pharmacy.  Any  new'  facts  that  are  dis- 
covered during  an  investigation  may  be  at  once  published 
by  an  author  at  any  meeting  of  a scientific  society,  or  in 
any  scientific  journal,  or  In  any  other  way  he  may  desire. 
He  is  expected,  however,  to  send  a short  report  on  the 
subject  to  the  annual  meeting. 

The  current  list  of  subjects  requiring  investigation  is 
sent  to  members  immediately  after  their  election,  and  a new 
list  immediately  after  every  annual  meeting.  The  list  for 
1863-4,  containing  several  questions  at  present  unaccepted, 
can  be  obtained  of  either  of  the  Honorary  General  Secre- 
taries—Dr.  Attfield,  17,  Bloomsbury  Square,  London, 

E. C.,  and  Mr.  R.  Reynolds,  F.C.S.,  13,  Briggatc,  Leeds; 
or  of  the  Local  Secretary,  Mr.  J.  C.  Poolcy,  George  Street, 
Bath. 

The  annual  meetings  will  always  be  held  in  the  provinces, 
and  probably  at  the  time  and  place  of  the  visit  of  the 
British  Association.  Gentlemen  desiring  to  join  the  Con- 
ference must  be  nominated  by  two  members.  The  yearly 
subscription  is  five  shillings,  due  in  advance,  on  the  ist  of 
July.  ___ —— 

lieu  Hi  of  Heinrich  Ro*e.-We  regret  to  announce 

the  death  of  this  distinguished  analytical  chemist.  He 
died  at  Berlin,  on  the  29th  of  January,  aged  69. 

| [Royal  institution. — Tuesday,  February  16,  at  three 
o’clock.  Professor  Tyndall,  F.R.8.,  “On  Experimental 
Optics.”  Thursday,  February  18,  at  three  o'clock.  Pro- 
fessor Tyndall,  F.R.S.,  •*  On  Experimental  Optics.’* 
Friday,  February  19,  at  eight  o’clock,  W.  8.  Savory,  Esq  , 

F. R.S.,  “ On  Dreaming  and  Somnambulism.”  Saturday, 
February  20,  at  three  o’clock,  Professor  Frankland,  “ On 
the  Metallic  Elements.” 

.... . . - . 

ANSWERS  TO  CORRESPONDENTS. 

• • All  Editorial  CoMMumieation*  are  to  be  addressed  to  the  Editor, 
and  and  Business  (.’owiNwrucafioiw  to  the  PTBUSHCB,  at 

tho  Office,  1,  Wiiio  Offlco  Court,  Fleet  Street,  London,  E C. 


•t»  in  publishing  loiter*  from  our  Correspondents  we  do  not  thereby 
adopt  the  views  of  the  writer*.  Our  Intention  to  give  both  sides  of  a 
uwtion  will  frequently  oblige  us  to  publish  opinions  with  which  we 
o not  agreo. 

S.  F.—  Both  notations  arc  lined.  The  price  is  toe. 

Mofftnta  will  Lave  some  information  on  the  subject  next  week. 

/.  Y.  (Olaipote),  should  apply  to  Messrs,  bimpsou,  Maule,  and 
Nicholson. 

J D.  — Next  week. 

H*.  L Carpenter.— Received  with  thanks.  The  Report  U postponed 
for  woodcut. 

A Tow  a Student.— The  atomic  weights  of  the  metals  cannot  ba 
considered  as  yet  settled.  You  had  better  bo  guided  by  the  Ust 
edition  of  Foumoti'. 

Subscriber.— The  amount  of  Iodine  in  sea-water  is  Inappreciable.  Its 
presence  thereiu  is  inferred  from  its  presence  in  sea  weeds 

6'.  S.— Tho  formulas  are  correctly  copied  fioru  the  lie  port.  In  which 
tho  now  notation  is  followed.  In  this  notation  the  formula  for  water 
it  11,0,  for  phosphoric  add,  UiPPli  and  for  sulphuric  acid,  H,80I. 


} On  the  Non-Existence  of  Pyro-  and  Meta-Arseniates. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


On  the  Non-Existence  of  Pyro ■ and  Meta- Arsen iates, 
by  M.  E.'J.  Maujcene.* 

It  ii  said  by  Mitscherlich,  that  whan  acids  and  bases 
are  combined  in  the  same  degree  of  saturation,  they  not 
only  show  the  same  crystalline  form,  but  possess  the 
same  chemical  properties.  He  has  also  asserted,  that 
every  arseniato  has  a corresponding  phosphate,  composed 
of  the  same  proportions,  combined  with  the  same 
number  of  atoms  of  water  of  crystallisation,  and 
possessing,  at  the  same  time,  the  same  physical  proper- 
ties ; in  a word,  the  two  series  of  salts  differ  in  nothing 
but  this — that  the  radical  of  the  acid  of  one  series  is 
phosphorus,  and  of  the  other  arsenic.  This  bos  been 
accepted  as  the  expression  of  a natural  law,  and  the 
most  recent  works  on  chemistry  consent  to  this  pre- 
tended law.  “ It  is  probable,"  say  MM.  I’eloute  and 
Frfmy,  “ that  these  salts  (the  arseniates)  undergo,  when 
heated,  the  same  changes  as  the  phosphates.” 

It  is  no  such  thing : orieniatc  of  soda  never  gives 
either  pyro-aneniate  or  meta-arseniate.  Submitted  to 
an  intense  heat,  suddenly  or  carefully,  or  prolonged  for 
some  hours,  it  does  not  undergo  the  slightest  change  of 
the  sort.  Dissolved  in  water,  and  then  mixed  with  a 
solution  of  silver,  it  always  gives  a brick-red  precipitate 
of  AsOj.jAgO. 

I prepared  tho  acid  by  Gay-Lussac’s  method;  this 
acid,  neutralised  with  soda,  and  evaporated,  gave,  on 
cooling,  a confused  mass ; after  draining  on  a filter,  and 
re-dissolving  in  water,  the  second  solution,  properly  con- 
centrated, yielded  beautiful  crystals  of  the  formula 
AsOj.tNaOHO  + 14IIO.  These  crystals  heated  to  red- 
ness lost,  in  one  experiment,  5558 ; and  in  another, 
5 5 ' S 7 per  cent,  of  water.  15  HO  corresponds  to  5 5*97. 
and  14  HO  would  give  54’96  per  cent.  These  results 
were  verified  by  M.  Setterberg. 

The  crystals  were  submitted  to  a full  red-heat ; the 
fused  mass  was  dissolved,  and  the  solution  added  to 
nitrato  of  silver.  A precipitate  of  the  well-known 
colour  was  produced,  which,  washed  and  dried,  gave,  on 
analysis,  74-1  and  74^3  per  cent,  of  silver.  AsO^AgO 
gives  7j-i,  and  AsOs,iAgO  would  give  66-86  per  cent, 
of  silver. 

Arseniate  of  soda  fuses  below  ioo°C. ; kept  at  this 
temperature  for  a long  time  it  becomes  a gummy  mass, 
which  solidities  when  agitated,  and  then  is  somewhat 
like  stearic  acid  in  consistence.  I have  kept  the  salt  in 
this  condition  for  several  days,  and  at  the  end  of  the 
time  haTC  precipitated  it  with  nitrate  of  silver.  The 
arseniate  of  silver  was  brick-red,  and  yielded  7j‘n  per 
cent,  of  silver.  The  salt  heated  briskly  to  redness  gave 
the  same  result — 7 yi  per  cent,  of  silver. 

I have  maintained  the  arseniate  of  soda  at  a red-heat 
for  several  days  in  a glass  furnace,  and  its  properties 
have  not  been  altered.  To  vary  os  much  as  possible  the 
conditions  of  the  experiment,  I have  employed  the 
acetate  in  place  of  the  nitrate  of  silver ; but  the  brick- 
red  precipitate  alway  s presented  the  same  composition. 

Arseniate  of  potash  seemed  to  offer  a chance  of  pro- 
curing meta-arsenic  acid.  I prepared  this  salt  from  an 
acid  obtained  by  Gay-Lussac’s  method,  and  also  from 
acid  made  from  arsenious  acid  and  aqua  regia.  The 
arseniate  of  potash  was  submitted  to  a red-heat,  varying 
the  conditions,  as  with  tho  arseniate  of  soda,  but  the 
final  results  were  constant,  as  before. 

• Abstracted  from  Cemptn  Hindus,  1.  lvilt,  p.  ljo. 
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Lastly,  the  author  experimented  with  tho  arseniates 
of  baryta  and  lead,  which,  after  the  same  treatment, 
gave  a"  silver  salt  of  exactly  the  same  composition  as  was 
obtained  with  arseniate  of  soda. 


TECHNICAL  CHEMISTRY. 


On  the  Influence  of  Fluxet  on  the  Composition  of 
Manyaniferoue  Cast  Irons,  by  M.  H.  Gabon. 

In  a recent  note*  I showed  by  experiments,  supported 
by  analyses,  that  manganese  served,  in  cast  irons,  to 
expel  sulphur,  and  often  silicium ; I added,  that  sul- 
phurous and  ailicious  cast  iron  might  be  improved  by 
cast  irons  charged  with  manganese,  which  would  be  the 
more  valuable  according  to  their  richness  in  manganese. 
Consequently,  it  would  be  well  to  possess  means  of 
extracting  from  the  ore  the  cast  iron  most  charged  with 
this  purifying  metal. 

There  are  two  causes,  all  other  things  being  equal, 
which  singularly  influence  the  amount  of  manganese 
contained  in  east  iron  : — 1st.  Tho  flux  employed  in  the 
reduction  of  the  ore.  md.  The  temperature  at  which 
this  reduction  is  effected.  I have  ascertained  tho  effects 
of  these  two  causes  by  experiments,  of  which  1 will 
here  give  some  description. 

The  ore  on  which  I operated  was  a carbonate  of  iron 
and  manganese,  having  tho  following  composition 


Carlxmate  of  iron . . • 

. 71-0 

Carbonate  of  manganese 

• >3*3 

Carbonate  of  magneftia  . 

. hi 

Carbonate  of  lime . . . 

. o*a 

Silica  (quartz)  • • • 

• 43 

IOOX) 

Several  kilogrammes  of  this  ore  were  finely  pulverised 
and  perfectly  mixed  together.  In  each  of  the  essays,  of 
which  I shall  give  you  tho  results,  I used  the  same 
quantity  of  this  ore ; the  wood  charcoal  mixed  with  the 
ore  was  in  each  instance  used  in  the  same  way  : finally, 
all  tho  crucibles  were  brnsqued  with  a mixture  of 
graphite  and  molasses  or  coal-tar.f 
The  following  table  shows  the  kind  and  the  quantity 
of  flux  used  per  cent,  of  ore,  and  tho  colour  of  tho 
cast  irons  obtained,  as  well  as  their  richness  in  silicium 
and  manganese.  In  tho  experiments  from  Nos.  1 to  j, 
inclusive,  the  temperature  employed  for  the  reduction 
was  always  decidedly  the  same  ; — the  temperature  for 
No.  6 was  as  low  ns  possible  (high  enough,  however,  to 
allow  the  cast  iron  to  collect).  In  assay  No  7,  on  the 
contrary,  the  heat  mast  havo  been  great  enough  to  melt 
several  hundred  grammes  of  soft  steel 


Colour  of 

Man 

Silicium 

No. 

the  cast 

gftnese 

per 

Iron. 

per  cent. 

cent. 

f.  Carbonate  of  lime 

. 10 

White 

7*91 

o-oj 

i.  Carbonate  of  limo 

5 

White 

o' ft 

008 

J.  FIuorMe  of  calcium 

5 

470 

O' 10 

4.  Siliclous  (Mirth  . 

5 

Grey 

I «« 

o*« 

j.  Pilicloui  caith 

10 

Very  grey 

stf 

076 

6.  Silicious  earth  . 

5 

Grey 

I90 

0 50  Low  temp. 

7.  Silicious  earth  . 

S 

Grey 

no 

0 7$  High  temp. 

Assays  Nos.  1,  1,  3,  4,  and  5 show  that,  to  obtain  cast 
iron  rich  in  manganese  from  a given  ore,  as  much  lime 
must  be  used  as  can  be  introduced  without  spoiling  the 
fusibility  of  the  slag.  It  will  be  found,  on  the  contrary, 
that  the  proportion  of  manganese  diminishes  as  the 

* Comjda  Amiga,  116],  p.  8t8 

t This  brusque  resists  admirably,  even  in  the  reduction  of  m&n- 
CI.H.-O  ; but  the  graphite,  before  being  Used,  must  be  freed  from  nil 
fondgu  matter*  (about  4 or  j peT  cent ),  and  especially  from  sulphur, 
of  which  it  contains  more  then  l per  edit. 
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silicious  flux  increases,  and  what  is  remarkable,  that,  as 
the  manganese  disappears,  silicium  takes  its  place  in  the 
oast  iron. 

Tiie  temperature  used  for  the  reduction  also  exercises 
a notable  influence  on  the  richness  of  the  cast  iron  in 
manganese.  Assays  6 and  ^ show  that  the  higher  the 
temperature  the  less  manganese,  but  the  more  silicium, 
will  be  found  in  the  cast  iron.  As  in  the  preceding 
experiments,  silicium  and  manganese  seem  mutually  to 
exclude  one  another. 

It  will  not  be  uninteresting  to  observe  the  nature  of 
the  cast  irons  obtained.  A sufficient  quantity  of  lime 
produces  white  cast  irons,  while  silica  produces  grey.  By 
simply  changing  the  flux,  we  may  then  obtain  it  at  w ill, 
either  white  or  grey  steel  or  iron,  or  cast  iron. 

I will  not  further  enlarge  upon  these  results;  they  are 
such  as  can  be  perfectly  appreciated  by  metallurgists. 
I s|ieak  now  of  cast  irons  obtained  with  iron  ores  eon- 
tuning  oxide  of  manganese  or  mixtures  with  it  Lime 
has  not  exactly  the  same  influence  on  non-manganiferous 
ores;  but  tho  question  should  be  treated  in  a special 
manner,  and  I trust  soon  to  be  able  so  to  treat  it. 

The  assays,  the  results  of  which  I have  laid  before  the 
Academy,  arc  only  laboratory  experiments,  but  still  I 
hope  they  may  prove  of  some  service.  Thus,  iron- 
masters who  mix  ores  rich  in  manganese  with  their 
ordinarv  ores  (sulphuretted  or  silicated),  for  the  purpose 
of  ameliorating  their  products,  may  without  fear  gradually 
increase  tho  usual  quantity  of  flux  without  seriously 
diminishing  the  liquidity  of  their  slag.  If  the  flux  thus 
modified  becomes  too  refractory,  the  addition  of  sea  Balt 
or  chloride  of  calcium  soon  gives  them  the  desired 
amount  of  fusibility.^  In  this  case,  fluor-spar  or  cryo- 
lite} will  produce  the  same  effects  ; but  as  these  bodies, 
especially  the  latter,  always  contain  notable  quantities 
of  phosphoric  acid,  which  is  very  destructive  to  cast  iron, 
the  greatest  care  must  be  taken  in  using  them. — Comptet 
Itendus,  Ivii.,  786.  63. 

PHARMACY,  TOXICOLOGY,  &o. 

The  Brilith  T'lianiiaci'jxtia. 

(Continued  from  page  77.) 

Having  concluded  a hasty  review  of  most  of  the 
novelties  introduced  into  the  British  Pharmacopoeia,  wc 
proceed  to  notice  tho  changes  made  in  the  various  pre- 
parations, and  on  mature  consideration  take  them  in 
alphabetical  order  instead  of  classes,  as  at  first  seemed 
advisable. 

Wc  have  noticed  the  substitution  of  French  for  British 
vinegar.  The  former  articlo  was  already  officinal  in  the 
Dublin  and  Edinburgh  Pharmacopoeias;  and  is,  perhaps, 
better  adapted  for  pharmaceutical  purposes  than  vinegar 
made  from  malt,  since  it  is  less  liable  to  change. 

Acetic  acid  offers  an  example  of  the  value  of  one  Phar- 
macopoeia for  the  United  Kingdom.  Under  the  three  Col- 
leges wc  had  acids  of  eight  different  strengths  prescribed. 
These  have  now  been  reduced  to  three — Acidurn  Aceticum 
Glaciate,  Acidum  Aceticum,  and  Acidum  Aceticum 
Dilutum.  Glacial  acetic  acid  might  as  well  have  been 
omitted.  Its  employment  in  a single  preparation  (mist, 
creosoti)  is  a mistake.  The  acid  will,  no  doubt,  dissolve 

; By  treating  the  refli.tuc*  of  tho  fabrication  of  clilorino  by  car- 
bouato  of  lime,  A liquid  will  bo  obtained  cone  intng  chloride*  of  man- 
gantaa  and  of  calcium.  Thin  liquid,  freed  by  filtration  or  decantation 
from  ar-cnic  and  phcMphuru«.  and  then  dried,  would  be  a valuable 
flux  if  it  could  bo  cheaply  obtained. 

§ Fluor  spar  and  cryolito  always  produce  a much  larger  yield  of 
<a*t  iron. 


the  creosote,  but  a separation  will  take  place  on  the 
addition  of  the  water. 

The  process  given  for  the  preparation  of  glacial  acetic 
acid  is  of  doubtful  utility.  Very  careful  experimenters 
inform  us  that  they  have  failed  to  procure  a crvstalli- 
sable  acid  by  the  process;  and,  moreover,  it  could  not  be 
applied  to  the  production  of  the  article  on  any  consider- 
able scale.  All  the  glacial  acid  consumed  in  this  country 
is  imported  from  the  Continent,  where  it  is  produced  at 
a cheaper  rate  than  in  this  country.  By  what  process 
it  is  made  is  not  well  known  here;  but  wo  have  reason 
to  believe  that  that  wc  quoted  from  the  International 
Report  (see  page  58)  is  largely  employed.  At  all  events, 
a crystal  I isable  acid  is  easily  obtained  by  this  process, 
which  is  besides  very  manageable. 

Acidum  Aceticum  is  still  the  purified  pyroligneous 
acid,  but  the  strength  has  been  slightly  diminished. 
The  Dublin  preparation,  which  has  the  sp.  gr.  1044,  and 
contains  z8  per  cent,  of  real  acetic  acid,  has  been  adopted 
in  place  of  the  former  London  acid,  which  had  the  sp.  gr. 
1048,  and  contained  30*8  of  real  acid.  For  this  acid 
pharmaceutists  will  have  to  rely  on  the  manufacturers ; 
and  since  the  dilute  acetic  acid  is  now  to  be  made  with 
one  part  of  acid  to  seven  of  water,  it  is  to  be  hoped  that 
Messrs.  Bcaufoy,  tho  great  producers  of  this  article  for 
pharmaceutical  purposes,  will  at  once  increase  the  strength 
of  their  4*  one  to  seven  ” acid,  to  meet  the  requirements 
of  the  Pharmacopoeia. 

The  new  process  for  citric  acid,  the  novelty  in  which 
consists  in  submitting  the  juice  to  fermentation  before 
precipitating  the  acid  by  means  of  chalk,  is  one  which 
we  believe  has  long  been  followed  by  makers  of  the  acid 
on  a large  scale.  A good  deal  of  the  vegetable  matter  is 
got  rid  of  by  the  fermentation,  and  the  juice  is  clarified 
by  the  subsidence  of  the  yeast. 

This  process,  like  a good  many  others,  might  as  well 
have  been  omitted  from  the  Pharmacopoeia,  the  bulk  of 
which  is  unnecessarily  swollen  by  directions  for  the 
manufacture  of  articles  which  are  found  in  commerce  in 
a state  of  perfect  purity.  The  same  remark  applies  to 
the  processes  for  benzoic  and  gallic  acids,  neither  of  which 
will  be  followed  literally  by  any  experienced  maker  of 
those  acids. 

The  reader  will  observe  that  the  strength  of  all  the 
mineral  acids  has  been  altered.  All  the  strong  acids  are 
to  be  made  stronger,  and  the  dilute  acids  likewise,  with 
the  exception  of  dilute  sulphuric  acid.  The  changes  will 
be  best  shown  by  exhibiting  the  specific  gravities  in  a 
tabular  form  : — 

London,  list.  British,  1864. 

Strong.  Dilute.  Btrong.  Dilute. 

Acidum  Hydrochloricum  1*160  1*043  1*170  1*050 

„ Nitricum . • 1*410  i*o8x  1*500  1*101 

„ Sulphuricum  . 1*843  1*103  1*846  1*087 

Wo  have  already  noticed  the  singular  omission  to 
direct  the  application  of  heat  in  the  process  for  hydro- 
chloric acid,  which  otherwise  calls  for  no  remark.  Tho 
increase  in  the  strength  of  nitric  acid,  from  1*41  to  1*5, 
is  decidedly  objectionable.  The  alteration  appears  to 
have  been  made  because  it  was  thought  advisable  to  in- 
troduce a form  for  the  preparation  of  gun-cotton,  which 
might  as  well  have  been  omitted ; and  perhaps,  also, 
because  the  acid  of  the  Dublin  and  Edinburgh  Colleges 
was  1*5.  Nitric  acid  of  this  strength  is  not  easily  prepared 
on  the  large  scale,  and  the  transport  is  dangerous,  since, 
if  a carboy  should  be  broken,  the  straw  surrounding  it 
will  almost  inevitably  becomo  inflamed.  The  acid  will 
probably  be  often  made  by  re  distilling  a weaker  acid 
with  sulphuric  acid,  than  by  the  directions  given  in  the 
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Pharmacopoeia,  where  it  is  omitted  to  be  stated  that  a 
retort  capable  of  holding  twice  the  amount  of  the  ingre- 
dients should  be  employed. 

In  the  preparation  of  sulphuric  acid,  the  commercial 
acid  is  directed  to  be  re-distilled  with  sulphate  of 
ammonia.  The  object  of  this  is  to  get  rid  of  the  nitrous 
compounds  which  are  in  general  found  in  the  commercial 
acid ; lead  will  be  found  in  the  residue,  and  also  any 
arsenic  which  may  bo  present,  the  latter  in  the  form  of 
arsenic  acid,  that  is,  if  nitrous  compounds  were  originally 
present.  On  this  point  wo  may  call  attention  to  a paper 
in  our  last  number.  The  distillation  of  sulphuric  acid 
requires  a great  heat, and  the  operation  can  only  be  per- 
formed with  small  Quantities  at  one  time,  and  even  then 
the  liability  to  accident  is  eery  great.  The  process  is 
unquestionably  satisfactory ; but  ouch  an  acid  as  the 
Pharmacopceia  contemplates  will,  no  doubt,  be  oftener 
found  in  the  laboratory  of  an  analytical  chemist  than  the 
store  of  a pharmaceutist. 

The  dilute  mineral  acids,  as  wo  have  said,  are  all  more 
or  less  altered  in  strength,  'they  have,  indeed,  in  one 
sense,  been  reduced  to  an  uniform  strength,  that  is,  six 
fluid  drachms  of  each  now  contain  an  equivalent  in 
grains  of  the  respective  acids.  We  do  not  see  the 
advantage  of  this,  either  to  the  prescribor  or  dispenser; 
but  it  affords  a ready  means  of  ascertaining  the  strength 
of  the  acid  by  the  "help  of  the  volumetric  method  of 
acidimetrv  which  is  now  applied  in  the  Pharmacopoeia, 
and  which  we  may  here  refer  to,  so  far  as  it  is  used  in 
the  determination  of  acids.  Soda  is  very  properly  chosen 
to  form  the  normal  alkaline  solution,  which,  after  Mohr's 
system,  is  to  contain  one  equivalent  in  grains  (31)  in  100 
measures  of  the  solution.  The  details  of  the  operation 
wo  need  not  describe,  since  most  of  our  readers  must  be 
acquainted  with  this  method  of  analysis,  and  the  direc- 
tions of  the  Pharmacopoeia  arc  clear  and  intelligible. 

Dilute  phosphoric  acid  has  been  increased  in  strength, 
the  new  acid  having  a density  of  1-08,  while  that  of  the 
old  was  only  1-064.  1°  this’  instance  six  fluid  drachms 

will  only  contain  half  an  equivalent  in  grains  of  real 
phosphoric  acid.  A porcelain  basin  is  now  directed  to 
be  used  in  evaporating  down  the  acid,  a platinum  vessel 
being  quite  unnecessary,  unless  the  evaporation  is  to  be 
carried  much  further  than  is  directed  in  the  Pharma- 
copoeia. 

The  directions  for  the  preparation  of  Acidum  Hydro- 
cyanicum  Ditutum  may  be  suid  to  be  identical  with  those 
in  the  London  Pharmacopceia,  and  the  acid  is  to  be  of  the 
same  strength,  viz.,  with  1 per  cent,  of  real  acid.  This, 
it  is  pointed  out,  is  only  little  more  than  half  the  strength 
of  the  acid  of  the  Edinburgh  College— dilute  hydrocyanic 
acid  formeily  meaning  an  acid  with  38  per  cent,  of 
real  acid  on  one  side  of  the  Tweed,  and,  on  the  other, 
with  only  z-o  per  cent. ! 

The  strength  of  this  acid  is  directed  to  be  determined 
according  to  Liebig’s  method,  by  means  of  a normal 
solution  of  nitrate  of  silver,  added  to  an  alkaline  solu- 
tion of  the  acid. 

Half  a fluid  ounce  of  the  acid  treated  with  an  excess 
of  soda  should  require  80-66  measures  of  the  solution  of 
nitrate  of  silver,  which  is  to  contain  17  grains,  or  ^th 
of  an  equivalent,  in  100  measures.  Upon  dropping  the 
silver  solution  into  the  diluto  hydrocyanic  acid,  rendered 
alkaline  by  soda,  no  permanent  precipitate  is  produced 
until  all  tbe  cyanogen  of  the  acid  has  combined  with 
the  alkali  and  silver  to  form  a soluble  double  salt, 
NaCy.AgCy.  The  smallest  excess  of  silver  beyond  the 
quantity  required  to  form  this  compound,  occasions  a 
permanent  precipitate  of  cyanide  of  silver,  the  double 


compound  being  destroyed.  The  mixture  must  be  con- 
stantly stirred  as  the  silver  solution  is  added,  and  the 
first  appearance  of  permanent  turbidity  carefully  noted. 

We  may  here  recommend  ail  our  readers  to  determine 
the  strength  of  their  Aqua  Lauroccrati  in  the  same  way. 


On  the  Relative  Activity  of  American  and  European 
Aconite  Root,  by  WILLIAM  Procter,  Jr. 

AT  the  meeting  of  the  Association  held  in  Philadelphia 
September,  1861,  the  following  query  was  accepted  by 
me: — ‘«What  is  the  relative  activity  of  the  root  of 
Aconitum  napellut  grown  in  the  United  States  and  that 
imported  from  Europe,  based  on  their  yield  of  aconitia  ; 
and  what  objections,  if  anv.  exist  to  tho  economical 
culture  of  the  plant  in  the  "United  States."  Soon  after 
the  meeting  adjourned,  a letter  was  addressed  to  Messrs. 
Tilden  and  Co.,  of  New  Lebanon,  New  York,  who  culti- 
vate aconite  for  making  the  extract,  requesting  their  aid 
in  obtaining  a sufficient  quantity  of  the  American  grown 
root,  to  make  tho  comparison.  Tbe  very  early  setting 
in  of  the  winter  interfered  with  their  getting  the  root, 
and  it  was  not  until  early  spring,  when  the  frost  left  tho 
ground,  that  they  could  have  it  gathered.  It  was  then 
carefully  dried.  The  quantity  received  was  rather  more 
than  a pound  avoirdupois.  So  carefully  bad  the  roots 
heen  removed,  that  tire  fibres  were  mostly  remaining  { 
the  main  roots  varying  in  diameter  at  the  caudex  from  a 
quarter  to  three-quarters  of  an  inch,  and  from  three  to 
six  inches  in  length,  including  tho  tap  root.  1 he  colour 
of  the  epidermis  is  purplish  brown,  inclined  to  black  on 
the  older  portions,  and  the  odour  is  rank,  and  aomew  hat 
like  that  of  opium. 

After  carefully  drying  the  aconite  it  was  ground  to 
moderately  fine  powder.  5000  grains  of  this  were 
macerated  for  two  weeks,*  in  sufficient  alcohol,  sp.  gr. 
•835,  to  moisten  it,  then  packed  into  a glass  percolator, 
anil  slowly  percolated  with  alcohol  until  five  pints  of 
tincture  hod  passed.  The  percolate  was  placed  in  a 
retort,  and,  by  aid  of  a w ater-bath,  four  pints  of  alcohol 
were  recovered,  and  the  residue  evaporated  to  four  fluid- 
ounces.  To  this  a fluidrachm  and  a half  of  diluted  sul- 
phuric acid  mixed  with  a fluidounee  of  water  was  added, 
and  the  whole  evaporated  to  two  fluidounces  and  a half. 
The  residue  was  syrupy  in  consistence,  with  olco- 
resinous  globules  floating  on  it,  with  a decided  acid  re- 
action. The  aconitia  being  in  the  state  of  sulphate,  and 
hence  insoluble  in  strong  ether,  the  liquid  was  agitated 
with  two  fluidounces  of  washed  ether  to  remove  tho 
oleoresin ; alter  decanting,  the  washing  was  repeated. 
The  aconite  liquor  was  now  treated  with  an  excess  of 
solution  of  ammonia  to  liberate  the  aconitia,  and  the 
alkaline  mixture  washed  by  agitation  and  decantation 
with  three  separate  portions  of  ether,  of  two  fluidounces 
each.  The  ethereal  liquids,  united,  were  evaporated 
spontaneously  in  a fared  capsule : the  residue  weighed 
sixty  grains,  and  was  dark  coloured,  strongly  alkaline 
and  not  entirely  hard,  owing  to  a little  oleoresin  present 
that  had  not  been  completely  removed  by  the  prelimi- 
nary washing.  The  impure  mass  wbb  mixed  with  a 
fluidounee  of  distilled  water,  and  diluted  sulphuric  acid 
carefully  dropped  in,  with  the  application  of  heat,  until 
the  acid  ceased  to  be  neutralised,  and  the  liquid  remained 
slightly  acid.  A residue  of  dark  brown  oleoresin  re- 
mained. The  fact  of  this  occurring  shows  the  import- 
ance of  well  washing  the  solution  before  separating  tho 
aconitia.  The  solution  of  impure  sulphate  of  aconitia 

* Thl*  long  maceration  waa  rattier  accidental  than  intentional. 
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was  now  filtered,  and  the  filter  carefully  washed.  The 
filtrate  weighed  585  grains  troy.  To  ascertain  the 
aconitia  strength  of  this  liquid,  it  was  assayed  by  the 
process  of  Prof.  F.  F.  Mayer  ( Atner . Jour . Pharm ., 
vol.  xxxv.,  p.  23),  with  iodohydrargyrate  of  potassium. 
Five  grains  of  this  solution  diluted,  required  sixty-eight 
grains  of  the  test  liquor,  a preliminary  trial  having  been 
made  to  get  an  idea  of  the  strength  of  the  solution. 
Then  as  68  grains  of  test  liquor  represent  *3631 2 grains  of 
aconitia  present  in  5 grains  of  the  solution  of  sulphate 
of  aconitia,  therefore  585  grains  equal  42*483  grains  of 
aconitia  from  5000  grains  of  the  root,  or  nearly  0*85  per 
cent.  (585  + 5 = 117  x *36312  = 42*483). 

The  residual  liquor,  after  the  extractiou  of  the  aconitia, 
■was  then  treated  w ith  an  ounce  of  chloroform  and  a little 
more  ammonia;  but,  owing  to  the  ether  present  and  the 
density  of  the  extractive  solution,  it  did  not  separate. 
To  effect  its  separation,  sufficient  ether  was  added  to 
make  the  mixed  chloroform  and  ether  lighter  than  the 
extractive  solution,  when  it  was  decanted,  evaporated, 
and  heated  with  a fiuidounce  of  water.  The  addition  of 
diluted  sulphuric  acid  liberated  a bulky  hydrated  olco- 
resinous  precipitate,  which,  on  standing,  graduully  lost 
its  water  of  hydration,  und  assumed  a soft  consistence, 
staining  paper.  The  liquor  from  this  precipitate,  with 
its  washings,  was  tested  for  aconitia,  and  4 065  graius 
more  of  the  alkaloid  indicated,  making  the  whole,  accord- 
ing to  Mayer's  test,  46*56  grains.f 

Ewrop+ftn  Aconite  Root. — A parallel  experiment 
was  now  tried  with  European  aconite  root  of  German 
origin ; 5000  grains  of  this  root,  in  moderately  tine 
powder,  were  treated  in  a similar  manner  with  alcohol, 
sp.  gr.  *835.  The  liquor  concentrated  to  three  fluid- 
ounces,  mixed  with  a quantity  of  diluted  sulphuric  acid, 
equal  to  that  employed  in  the  first  experiment,  and  then 
washed  with  ether  until  the  latter  ceased  to  be  coloured. 
The  aconitic  liquid  separated  from  the  ether  was  mixed 
with  an  excess  of  ammonia,  and  again  treated  with  ether 
till  exhausted.  The  ethereal  liquids  left,  on  evaporation 
in  a capsule,  30  grains  of  soft  brown  residue  strongly 
alkaline  to  test  paper.  This,  when  treated  with  a fluid- 
ounce  of  water,  and  sufficient  diluted  sulphuric  acid,  all 
dissolved  but  a trace,  showing  that  the  more  thorough 
preliminary  washing  in  this  instance  had  removed  all 
the  oleoresin.  The  impure  solution  of  sulphate  of  aconitia 
weighed  686  grains.  Five  grains  of  this  required  30  grs. 
of  test  liquor  to  saturate  it.  686  + 5 = 137  x 0*1602  = 2 1*94 
grains. 

The  residual  aconite  liquor  was  treated  with  chloro- 
form, ammonia,  and  ether,  as  in  the  other  experiment. 
A few  grains  of  soft  extract  only  were  obtained,  exhibit- 
ing, when  properly  treated,  but  a faint  cloudiness  with 
the  test  solution  for  aconitia. 

The  ethereal  washing  liquids,  containing  fixed  oil  and 
resin,  were  separately  evaporated.  The  product  from  the 
American  root  amounted  to  114  grains;  whilst  that 
from  the  European  root  equalled  1 80  grains. 

The  two  solutions  of  sulphate  of  aconitia  were  now 
treated  to  isolate  the  alkaloid.  That  from  the  European 
root  was  carefully  precipitated  by  ammonia,  the  precipi- 
tate collected  on  a filter,  washed  and  dried.  It  weighed 
ten  grains. 

The  solution  from  the  American  root  was  then  pre- 
cipitated by  ammonia,  and  the  liquid  and  precipitate 
washed  with  ether  to  removo  the  aconitia.  The  ethereal 


t Tbe  reader  will  observe  that  Prof.  Mayors  test  indi  ces  twicu  at 
much  aconitia  as  was  obtained  by  exporiruent.  ) run  uuablo  to  account 
for  this,  unless  by  inferring  on  error  in  Prot.  Mayer's  numbers.— 
W.  P.,  Jr. 


liquid,  on  evaporation,  left  the  aconitia  somewhat  gela- 
tinous, and,  on  standing,  decided  evidences  of  crystal- 
lisation were  manifested.  Most  of  the  alkaloid  dried  in 
a resin-like  form  of  a yellowish  colour,  which,  in  powder, 
had  a light  straw  colour,  and  weighed  21  grains. 

Aconite  has  fewer  enemies  among  the  insect  tribes 
than  any  of  the  ordinary  narcotics  or  sedatives,  not  being 
proved  on  by  the  slug,  so  destructive  to  hyoscyamus  and 
belladonna.  The  soil  should  be  deep, and  well  manured 
with  animal  manure,  and  the  plantation  kept  clean.  The 
roots  should  be  dug  late  in  the  fail,  and  then  thoroughly 
dried. 

From  the  foregoing  parallel  experiments,  it  would 
appear  that  aconite  roots  grown  in  America  are  strongor 
in  aconitia  than  are  the  commercial  European  roots.  The 
sample  of  European  aconite  used  was,  so  far  as  could  be 
judged  by  external  appearance,  a fair  specimen,  and, 
medicinally,  had  given  satisfaction.  In  all  the  papers 
that  I have  examined,  from  that  of  the  discovery  of 
aconitia  by  Brandcs,  about  1821,  to  that  of  Geiger  and 
Hesse,  in  1832,  and  Von  Planta,  185a,  none  give  the  per- 
centage strength  of  aconite  root,  and  hence  1 have  no 
data  to  decide  upon  the  normal  percentage  of  tho  drug. 
The  experiments  were  conducted  with  entire  fairness, 
and  as  nearly  parallel  as  is  usual  in  such  investigations. 
— Proc.  Amer.  Pharm . Assoc.,  1863. 


PROCEEDINGS  OF  SOCIETIES. 

CHEMICAL  GEOLOGY. 

A Courts  of  Ttcclce  Lectures,  by  Dr.  Pkrct,  F.R.S.  De- 
livered at  the  Royal  School  of  X lines,  Museum  of  Tract  tea  l 
Geology,  Jcrmyn  Street, 

Lecture  Y. — Thursday,  January  7,  1864. 

Ladies  and  Gentlemen, — I have  a few  remarks  yet  to 
make  to  conclude  the  subject  of  dolomite,  after  which  we 
shall  proceed  at  once  to  the  silicates. 

There  is  one  curious  point  with  regard  to  dolomite, 
namely,  that  from  a water  containing  carbonate  of  magnsia 
and  carbonate  of  lime,  held  in  solution  by  excess  of 
carbonic  acid,  the  carbonate  of  lime  is  precipitated  as  the 
excess  escapes  without  being  accompanied  with  any 
sensible  amount  of  magnesia,  i'his  has  been  experimented 
upon  by  Bischoff  and  others  : the  Carlsbad  waters,  for 
example,  which  contain  a notable  amount.of  magnesia,  let 
fall  a deposit  of  carbonate  of  lime  free,  or  almost  tree,  from 
magnesia.  On  the  other  hand,  if  heat  bo  applied  to  a 
solution  of  this  sort,  the  deposit  contains  a sensible  amount 
of  magnesia.  Thus,  Mr.  Stony  Hunt,  to  whom  we  are  in- 
debted for  information  on  many  points  of  importance  in  the 
application  of  chemistry  to  geology,  found  that  an  artificial 
water  containing  chlorides  of  calcium  and  magnesium, 
with  bicarbonates  of  these  bases,  deposited  by  spontaneous 
evaporation  a substance  which  contained  A,ths  of  carbonate 
of  lime  without  any  carbouate  of  magnesia.  The  same 
water,  on  the  application  of  heat,  let  fall  a deposit  which 
contained  o*666  of  carbonate  of  lime  and  0*173  °f  C4Lr~ 
bonatc  of  magnesia. 

I have  now  laid  before  you  a succinct  account  of  the 
various  theories  which  have  been  proposed  to  explain  the 
mode  of  formation  of  dolomite.  Two  questions  were 
especially  proposed  for  consideration  ; the  first  is, — Has 
dolomite  been  deposited  as  such  ? The  second  is, — Has 
dolomite  resulted  from  chemical  action  upon  beds  pre- 
viously deposited — upon  sedimentary  beds:  With  regard 

to  the  first  question,  the  only  direct  experiment  in  which 
dolomite  appears  to  have  been  satisfactorily  made,  is  that 
of  Favre  and  Marignac,  which  consisted  in  heating  car- 
bonate of  lime  in  a solution  of  chloride  of  magnesium  in  a 
closed  glass  tube,  at  200°  centigrade;  but  nothing  like  proof 
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it  advanced  in  favour,  even  of  the  probable  occurrence  of 
these  conditions,  and  of  this  temperature  in  nature — at 
least,  over  a large  area,  and  at  the  period  of  the  formation 
of  dolomite-  As  magnesia  has  a strong  tendency  to  form 
double  salts,  many  of  which  arc  very  well  known,  and  can 
be  easily  made,  several  methods  would  obviously  suggest 
themselves  to  chemists  as  likely  to  produce  dolomite  of 
definite  composition,  but  I believe  all  these  have  been  tried 
and  have  hitherto  been  found  unsuccessful. 

The  first  question,  then,  so  far  as  chemists  are  concerned, 
must  be  left  unanswered  for  the  present.  It  is  a question 
which  well  deserve®  the  attention  of  our  chemists.  With 
regard  to  the  second  question,  whether  dolomite  has  re- 
sulted from  chemical  action  on  sedimentary  beds — of  course 
1 allude  to  carbonate  of  lime — it  appears  certain  that  in 
many  cases  it  has  been  so  produced.  I need  not  recapitu- 
late the  evidence  which  has  been  advanced  upon  this 
point.  That  evidence  rests  upon  geological  observations  ; 
and  although  several  chemical  hypotheses  have  been  put 
forth  as  to  the  modus  optrandi,  yet  they  are  unsupported 
by  direct  chemical  proof.  That  limestone  has  in  many 
instances  been  changed  into  dolomite  there  can  be  no 
doubt,  nor  can  it  be  doubted  that  the  change  has  been 
effected  by  the  infiltration  or  percolation  of  water  con- 
taining some  magnesian  salt  or  other.  One  of  the  most 
important  and  decisive  observations,  as  it  appears  to  me, 
leading  to  this  conclusion,  is  that  of  Dana,  concerning  the 
comparatively  large  percentage  of  carbonate  of  magnesia 
in  certain  fossil  corals.  A clue  is  thus  afforded  to  one 
method  by  which  carbonate  of  lime  may,  in  the  course  of 
time,  become  dolomite ; and  that  is,  by  the  action  of  the 
magnesian  salts  in  sea-water  at  ordinary  temperatures. 
Pteudomorphs  of  dolomite  after  calcs  par,  of  which  we 
have  fine  specimens  in  the  museum  above,  furnish  another 
strong  argument  in  favour  of  the  possibility  of  the  trans- 
formation of  carbonate  of  lime  into  dolomite  in  a similar 
manner.  It  is  not,  however,  absolute  proof,  for  it  might 
be  urged  that  the  ealespar  or  carbonate  of  lime  crystals 
had  been  first  removed  by  aqueous  action,  leaving  a mould 
which  may  have  been  subsequently  filled  with  dolomite. 
Again,  the  more  or  less  complete  obliteration  of  fossils  in 
certain  limestone  beds,  which  gradually  pass  into  dolomite, 
is  another  argument  in  support  of  the  partial  replacement 
of  carbonate  of  lime  in  limestone  by  an  equivalent  pro- 
portion of  magnesia.  This  accumulation  of  arguments,  I 
think,  leaves  no  alternative  but  a positive  answer  to  the 
second  question.  The  hypothesis  of  magnesian  vapour 
is,  I venture  to  assert,  purely  on  chemical  grounds,  one  of 
the  wildest  and  most  unfounded  ever  suggested.  Surely, 
before  such  a hypothesis  was  propounded,  some  reason 
should  have  existed  for  supposing  that  oxide  of  magnesium 
could  be  volatilised.  There  is,  however,  direct  and  posi- 
tive experimental  evidence  that  magnesia  is  perfectly  fixed 
at  the  highest  temperatures  we  can  command  in  our  furnaces 
and  otherwise  ; and  so  far  as  we  can  judge  from  experi- 
ments as  to  the  temperatures  required  to  melt  even  the  most 
refractory  of  the  so-called  igneous  rocks,  there  is  no  ground 
for  supposing  that  nature  has  employed,  in  the  melting  of 
these  rocks,  temperatures  much  greater  than  are  necessary 
to  effect  their  fusion.  The  mistake  is  often  committed  of 
confounding  quantity  of  heat  with  intensity  of  heat.  A 
pound  of  basalt  requires  for  it*  fusion  as  high  a temperature 
as  a mountain  of  the  same  material,  and  we  can  melt 
basalt  with  much  facility  even  in  our  common  furnaces. 
But  allowing  that  magnesia  could  bo  melted,  as  supposed, 
that  would  not  explain  the  transformation  of  limestone 
into  dolomite  by  the  action  of  magnesian  vapour ; for  in 
any  case,  the  existence  of  this  vapour  necessarily  involves 
the  supposition  of  the  exposure  of  carbonate  of  lime  to  an 
extraordinarily  high  temperature,  and,  consequently,  the 
existence  also  of  enormous  pressure.  However,  admitting 
the  concurrence  of  these  conditions,  how  is  the  condensed 
magnesia  to  be  converted  into  carbonate  ? There  is  not  a 
shadow  of  chemical  evidence  in  support  of  this  extravagant 


and  most  unchemical  hypothesis.  That  dolomite  has  been 
formed  by  the  agency  of  liquids  under  very  ordinary  con- 
ditions, I have  little  doubt  will  be  hereafter  fully  esta- 
blished by  direct  and  indisputable  chemical  evidence. 

We  now  proceed  to  tho  examination  of  the  silicates — 
an  extremely  interesting  and  important  class  of  bodies. 

Silica,  apparently  so  inert  at  ordinary  temperatures, 
developer  powerfully  acid  properties  at  high  temperatures, 
readily  displacing  from  combination  even  the  strongest 
acids,  such  as  sulphuric  acid. 

The  silicates  constitute  a very  large  number  of  natural 
minerals  which,  variously  intermixed  or  associated,  com- 
pose our  so-called  igneous  rocks.  There  are  two  classes 
of  silicates — tho  anhydrous  and  the  hydrated,  or  those 
which  do  not  contain  water  and  those  which  contain  water. 
The  anhydrous  silicates  are  produced  directly  by  igneous 
action,  and  the  hydrated  silicates  are  produced  by  aqueous 
or,  as  I may  term  it,  thermo-aqueous  action,  or,  if  you 
please,  hydro- thermic  action,  implying  the  operation  of 
water  at  high  temperatures  under  great  pressure. 

The  silicate®  produced  by  igneous  action  may  be  directly 
formed  by  heating  silica  and  the  base  together.  We 
can  make  silicates  without  the  least  difficulty  in  this  way. 
I have  laid  before  you  a numerous  series  of  specimens  so 
formed.  Combination  may  take  placo  without  the  least 
appearance  or  least  evidence  of  fusion.  That  is  an 
important  point.  Here  is  a silicate  of  oxide  of  cobalt, 
which  is  largely  prepared  for  manufacturing  purposes* 
It  w as  made  by  mixing  silica  and  oxide  of  cobalt  together, 
and  heating  the  mixture  for  a long  time  at  a temperature 
very  considerably  below  that  which  would  suffice  for  the 
fusion  of  the  silicate  when  formed.  We  have  here  other 
silicates  so  produced.  When  they  leave  the  crucible  they 
come  out  apparently  as  pulverulent  os  the  mixture  when 
first  introduced.  Here  is  a specimen— silica  and  lime 
heated  together.  It  is  perfectly  pulverulent,  and  yet  we 
know  that  combination  has  taken  place,  for  if  we  apply 
an  acid  to  it,  the  lime  is  removed,  and  the  silica  is  sepa- 
rated, not  in  the  form  of  sand  or  powder,  but  in  the  form 
of  a jelly,  which  is  a certain  proof  that  the  silica  has  been 
in  a state  of  combination.  There  is  some  silicate  of  lime 
which  has  been  treated  with  an  acid,  and  you  will  observe 
there  the  flocculent  silica  which  has  been  deposited.  From 
this  example  we  see  that  combination  may  take  place 
without  any  sign  of  fusion,  and  this  affords  an  example  of 
the  fallacy  of  the  old  adage  about  bodies  not  acting  except 
when  dissolved, — " Corpora  non  agunt  nisi  soluta This 
principle  of  forming  silicates  by  exposing  them  to  a tem- 
perature insufficient  to  cause  fusion,  is  much  resorted  to 
in  manufacturing  operations,  as,  for  example,  in  the  pro- 
duction of  certain  kinds  of  glass.  It  is  called  “ fritting." 
Supposing  we  have  a silicate  consisting  of  a very  fusible 
base— oxide  of  lead,  for  example, — if  we  heat  a mixture 
of  the  components  to  a high  temperature,  the  oxide  of 
lead  will  melt  and  subside,  and  tho  surface  of  contact 
between  the  lead  and  the  silica  being  greatly  diminished, 
the  lead  will  be  protected  to  a great  extent  from  the 
action  of  the  silica.  But  if,  on  the  other  hand,  fritting 
be  resorted  to,  that  is,  if  we  keep  the  two  bodies  at  a 
lower  temperature  than  is  required  to  fuse  them,  exten- 
sive contact  is  preserved,  and  we  then  succeed  much 
better  in  producing  such  a silicate.  Tho  amount  of 
contact  is  much  greater  than  it  would  be  if  the  oxide 
of  lead  were  allowed  to  fuse  and  subside  to  the  bottom 
of  the  vessel.  After  combination  has  been  effected  by 
means  of  fritting,  tho  temperaturo  may  be  raised  in  order 
to  melt  the  product. 

Wc  come  now  to  the  consideration  of  the  physical  pro- 
perties of  the  silicates.  The  most  familiar  examples  of 
silicates  are  presented  to  us  in  the  form  of  glass,  of  which 
there  are  several  varieties  ; for  instance,  crown  or  common 
window  glass,  bottle-glass,  and  flint-glass— glass  which 
contains  a large  amount  of  oxide  of  lead. 

We  may  divide  the  silicates  into  two  distinct  classes 
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There  are,  first,  the  amorphous,  or  formless  silicates  ; and 
these,  again,  we  divide  into  two  classes  or  divisions — 
firstly,  the  vitreous  or  glass-like  silicates ; and,  secondly, 
those  which  are  opaque  and  stone-like,  and  are  not  vitreuus 
in  their  aspect.  The  second  class  of  silicates  includes  those 
which  are  crystallised. 

As  I said  just  now,  the  various  kinds  of  common  glass 
are  familiar  examples  of  the  vitreous  silicates.  Crown- 
glass  and  bottle-glass  are  silicates  of  soda  and  lime.  Flint- 
glass,  on  the  contrary,  is  a silicate  of  potash  and  oxide  of 
lead.  We  have  here  very  beautiful  specimens  of  zinc 
glass,  oxide  of  zinc  in  this  description  of  glass  replacing 
oxide  of  lead.  In  nature  we  find  a beautiful  kind 
of.  glass  — obsidian.  It  is  a black  glass,  which,  in 
thin  slices,  is  translucent,  and  does  not  exhibit  much 
colour.  The  colours  of  the  glass  which  we  produce  in 
commerce  are  due  to  the  presence  of  metallic  oxides  in 
small  quantity.  There  is  red  glass,  the  colour  of  which 
is  due  to  dioxide  of  copper.  A yellow  glass  has  been  manu- 
factured of  late,  the  colour  of  which  is  imparted  by  oxide 
of  uranium.  Blue  is  due  to  oxide  of  cobalt;  purple,  to 
oxide  of  manganese ; and  black,  to  mixtures  of  various 
oxides,  especially  iron  and  manganese.  There  is  one  point 
in  connection  with  black  glass  to  which  I must  call  atten- 
tion. We  have  a specimen  in  the  museum,  which  came 
out.of  the  Exhibition  of  185 1,  from  the  French  department. 
It  is  an  intensely  black  glass.  M.  Dumas  assured  me 
that  the  black  colour  was  communicated  entirely  by 
sulphur.  In  iron  furnaces  there  arc  slags  which  are 
intensely  black,  and  there  are  reasons  for  supposing  that 
sulphur  in  certain  combinations — probably  as  a sulphide— 
may  communicate  the  black  colour  to  them. 

The  neat  point  to  which  I shall  refer  is  one  of  consider- 
able interest,  and  especially,  I think,  to  geologists.  It  is 
the  subject  of  devitrification,  or  the  crystallisation  of 
glass.  If  we  take  a piece  of  ordinary  glass— common 
bottle  glass,  for  example — and  expose  it  for  a long  time  to 
a red  heat— we  will  say  a temperature  quite  insufficient  to 
melt  it — it  will  become  perfectly  opaque.  If  we  continue 
the  heat  long  enough,  it  will  cease  to  present  the  slightest 
appearance  of  vitreous  character,  ana  will  be  converted 
into  a stone-like  mass.  In  other  words,  it  will  become 
crystallised,  or  devitrified.  Again,  if  we  melt  glass,  and 
allow  it  to  cool  very  slowly,  the  same  phenomenon  occurs. 

I have  here  a very  extensive  series  of  specimens,  which  I 
have  collected  from  time  to  time,  illustrating  all  these 
points,  and  they  are  well  worthy  of  your  examination. 
There  is  a piece  of  common  crown  glass.  When  that  is 
heated  and  slowly  cooled,  you  will  find  that  beautiful 
little  radiated  crystals  will  start  up  through  the  mass  in 
all  directions.  These  will  gradually  enlarge,  forming 
globular  masses,  which  at  length  will  become  so  consider- 
able as  to  occupy  the  whole  mass.  It  is  very  beautiful  to 
watch  the  changes  that  take  place  in.  glass  of  this  kind. 
There  is  another  specimen  in  which  you  will  see  a number 
of  globular  white  masses,  each  being  a series  of  radiating 
white  crystals.  Here  again  is  a larger  specimen.  It  is 
very  curious,  in  the  case  of  bottle  glas«,  to  see  the  change 
of  colour  consequent  on  the  crystallisation.  Here  is  a 
piece  of  ordinary  bottle  glass  which  has  become  opaque 
and  acquired  this  blue  coloration  simply  by  being  heated 
in  the  manner  described.  This  reddish  brown  portion  is 
the  crystallised  portion  of  it.  It  consists  of  large  nodular 
masses  formed  of  radiating  crystals.  Then  again  we  find 
that  these  crystals  arc  arranged  in  rows  or  definite  layers, 
reminding  one  very  forcibly  of  a certain  kind  of  obsidian — 
Lipari  obsidian.  These  specimens  are  nothing  more  than 
pieces  of  ordinary  glass  converted  into  a crystalline  form 
m the  manner  I have  described.  .If  I were  to  take  this 
piece  and  expose  it  to  a high  temperature,  and  cool  it 
rapidly,  I should  get  gists  again  just  in  the  same  state  as 
it  was  before.  If  we  take  igneous  rocks,  pound  them, 
melt  them  down,  and  cool  them  Blowly,  we  get  a mass  like 
that — opaque  and  crystalline;  but  if,  instead  of  cooling 


the  melted  rock  slowly,  we  cause  it  to  cool  rapidly,  we 
get  a mass  of  a vitreous  character.  We  frequently  find 
in  the  slags  of  our  furnaces  that  one  portion  of  them  is 
vitreous  and  the  other  portion  crystalline.  Other  things 
being  equal,  that  part  which  cools  most  rapidly  will 
always  acquire  a more  vitreous  character  than  the  other 
p<:rt.  Hence  it  is,  that  on  the  outside  of  these  pieces  of 
slag  you  find  a glassy  appearance.  Here  is  a very  beau- 
tiful specimen  of  crown  glass,  in  which  you  will  see 
crystals  of  large  size.  I may  direct  your  attention  to  the 
case  in  the  museum  above,  which  contains  numerous 
illustrations  of  devitrified  glass.  Here  is  another  beauti- 
ful specimen— the  only  one  of  the  sort  I ever  saw.  I 
had  it  from  Mr.  Bontempssome  years  ago.  It  is  flint  glasa 
— silicate  of  potash  and  lead — and  is  in  beautiful  crystals. 

In  this  process  of  devitrification,  there  may  be  a simple 
rearrangement  of  particles  in  a crystalline  form.  We  may, 
for  example,  have  a definite  chemical  silicate;  that  silicate, 
if  cooled  rapidly,  may  be  a glass,  or,  if  cooled  slowly,  it 
may  be  a mass  of  crystals.  On  the  other  hand,  we  may 
have  a mixture  of  silicates  ; and,  on  cooling,  one  of  these 
shall  crystallise  out,  producing  a more  or  less  definite 
crystallised  silicate,  and  there  shall  remain  a portion  non- 
crystalline — a sort  of  44  mother- water  " of  glass,  if  I may 
apply  that  chemical  phrase  to  this  subject ; and  thus, 
when  we  come  to  examine  the  non- crystalline  portion  in 
certain  cases,  and  compare  the  constitution  of  that  with 
the  crystallised  portion,  we  find  a difference.  This  is 
exactly  what  takes  place  in  ordinary  solutions.  There  is 
no  reason  why  the  same  thing  should  not  occur — as  it  does 
occui — in  the  esse  of  glass.  The  question  has  been 
examined  by  Tenreil.  An  attempt  has  been  made  to 
employ  our  basalt,  occurring  in  South  Staffordshire, 
along  the  line  of  the  Rowley  Hills,  on  a large  scale,  for 
manufacturing  purposes.  The  Messrs.  Chance  took  out  a 
patent,  some  years  ago,  for  this  application  of  basalt. 
It  was  proposed  to  melt  it,  cost  it,  and  then  cool  it ; and  I 
have  seen  some  articles  so  produced — such  as  the  lintels  of 
doors,  and  so  forth ; but,  owing  to  some  difficulties  which 
arose,  the  process  was  ultimately  abandoned. 

Let  me  now  direct  your  attention  to  certain  accidental 
forms  of  silicates.  I think  there  are  some  points  in  con- 
nection with  this  part  of  the  subject  which  may  iuterest 
geologists  especially.  Silicates  are  largely  produced  in 
our  iron-smelting  furnaces,  and  sometimes  you  will  find, 
in  looking  over  the  cinder  heaps,  that  these  Silicates  are 
resent  in  a variety  of  peculiar  forms.  Here  is  a specimen 
got  from  Staffordshire  some  years  ago.  It  is  remarkably 
cellular,  resembling  honeycomb ; and  the  cellular  struc- 
ture exists  throughout  a large  mass  in  this  instance. 
It  could  only  be  formed,  I think,  by  the  elimination 
of  some  gaseous  matter  from  etery  part  of  the  slag 
during  solidification.  Then  there  is  another  form  in 
which  the  slag  is  found — that  of  hair-like  threads.  This 
is  some  from  South  Wales.  It  :s  a delicate,  wool-like 
substance.  I have  also  some  from  Prussia.  It  is  a slag 
of  by  no  means  uncommon  occurrence.  It  is  nothing 
more  than  delicately  spun  glass— filaments  of  glass 
which  have  been  spun  by  the  operation  of  the  blast.  The 
blast  has,  in  some  wav,  caught  the  slag,  and  spun  it  into 
delicately  hair  like  threads.  On  examination,  you  will 
find  little  globules  of  glass  occurring  here  and  there  among 
the  threads.  I mention  this  form  particularly,  because 
nature  presents  us  with  similar  products — in  fact,  so 
similar,  in  all  respects,  that  if  you  place  the  two  together 
you  will  hardly  be  able  to  distinguish  them.  I believe  we 
have  in  the  museum  above  some  volcanic  specimens  of 
this  sort.  I will  give  you  a statement  of  Dana  on  the 
subject  of  this  capillary  volcanic  glass,  which  he  observed 
at  Kilauea,  in  the  Pacific  Ocean.  44  At  one  of  the 
pools,  the  formation  of  Pelt's  hair,  or  capillary  volcanio 
glass,  was  in  progress.  It  covered  thickly  the  surface  to 
leeward,  and  lay  like  mown  grass,  its  threads  being 
parallel,  and  pointing  away  from  the  pool.  On  watching 
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the  operation  for  a moment,  it  was  apparent  that  it  pro- 
ceeded from  the  jets  of  liquid  lara  thrown  up  by  the 
proceaa  of  boiling.  The  current*  of  air  blowing  across 
these  jets  bore  off  small  points,  and  drew  out  a glassy 
fibre,  such  as  is  produced  in  the  common  mode  of  working 
glass.  The  delicate  fibre  floated  on  till  the  heavier  end 
brought  it  down,  and  then  the  wind  carried  over  the 
lighter  capillary  extremity.  Each  fibre  was  usually 
ballasted  with  the  small  knob  which  was  borne  off  from 
the  lava  jet  by  the  winds.*' 

If  you  will  take  the  trouble  to  examine  this  specimen, 
and  compare  it  with  the  specimen  above,  I think  you  will 
see  that  the  two  are  so  nearly  identical  in  all  essential 
respect*  that  they  might  easily  be  confounded  with  each 
other. 

We  now  come  to  the  subject  of  the  fusibility  of  silicates. 
What  is  required  to  effect  fusion  in  many  cases  is  not  so 
much  an  extremely  high  temperature  as  long-continued 
heat.  There  are  some  which  do,  of  course,  require  very 
high  temperatures,  and  which  resist  even  the  highest  tem- 
peratures we  can  command  in  our  furnaces. 

The  silicates  are  sometimes  excessively  liquid  when 
fused  ; at  other  times  they  are  more  or  less  viscous  ; and 
this  is  especially  the  case  with  the  slags  or  cinders  from 
our  blast-furnaces.  If  you  examine  the  operation  of 
these  furnaces,  you  will  detect  a little  delicate  lava 
stream.  There  may  be  no  outward  sign  of  such  a stream, 
the  whole  being  covered  with  solid  slag,  but  upon  push- 
ing a walking-stick  through  the  upper  portion  you  will 
render  visible  a little  current  of  molten  slag  beneath. 
In  these  slags  when  melted  you  will  occasionally  find  a 
considerable  quantity  of  unfused  and  suspended  matter 
mechanically  present.  In  a slag  obtained  from  our  copper 
furnaces,  called  **  ore  furnace  slag,"  you  will  always  find 
a quantity  of  quartz  diffused  through  the  mass.  Here  is 
s sample.  The  quartz  forms  no  part  of  the  constitution 
of  this  slag,  but  is  there  simply  mechanically.  The  pre- 
sence of  such  matter  can  easily  be  accounted  for  in  natural 
lava.  A lava  stream  may  in  its  course  come  in  contact 
with  foreign  matters,  take  them  up,  and  transport  them 
to  a distance,  and  on  that  account  I present  this  specimen 
before  you  os  an  illustration  of  what  occurs  in  nature. 

Now,  with  regard  to  the  composition  of  silicates.  We 
may  have  simple  silicates,  perfectly  definite  in  atomic 
constitution,  consisting  of  one  single  base,  and  silica.  Of 
these  there  are  two  distinct  classes.  There  is  that  repre- 
sented by  the  RO  base,  os  chemists  term  it.  That  ib  the 
base  which  is  typified,  we  will  say,  by  lime,  or  magnesia, 
or  protoxide  of  iron,  or  protoxide  of  manganese.  And 
then  we  have  the  other  kind  of  base,  which  is  represented 
thus — R?03,  and  which  is  illustrated  by  alumina,  for 
example.  We  might  have  a silicate  of  lime.  That  would 
be  a simple  silicate — a silicate  consisting  of  one  equivalent 
of  base  and  one  of  silica.  The  same  remark  applies  with 
regard  to  the  other  kind  of  base.  We  have  definite  sili- 
cates containing  each  of  the  two  types  of  bases.  Thus, 
our  common  iron  furnace  slag,  of  which  you  have  nume- 
rous specimens  before  you,  consists  of  silicate  of  lime  and 
silicate  of  alumina.  Here  is  one  which  is  a definite  che- 
mical compound — silicate  of  lime  and  alumina.  It  con- 
tains, however,  a small  quantity  of  foreign  matter 
mechanically  present.  Then  wc  have  mixtures— and  this 
is  a point  of  importance— of  definite  silicate*  with  each 
other,— not  compound $,  but  simple  mixture*;  and  these 
occur  abundantly  in  nature.  Lastly,  we  have  definite 
silicates  or  mixtures  containing  foreign  matter.  The  ore 
furnace  slag  which  I exhibited  to  you  just  now  is  an 
example.  This  foreign  matter  may  either  be  perceptible 
to  the  eye,  as  in  the  ense  of  that  slag  ; or  it  may  be 
minutely  diffused  through  the  mass,  and  invisible,  as  it  is 
in  the  case  of  this  slag. 

We  will  examine  various  definite  silicates  occurring  in 
nature— silicates  known  to  occur  in  nature,  but  which  I 
have  been  produced  artificially. 


The  first  of  these  is  wollastonite,  or  tabular  spar,  which 
crystallise*  in  the  oblique  system.  This  wollastonite  is  a 
compound  essentially  of  lime  and  silica,  and  the  oxygen 
of  the  silica  is  exactly  double  that  of  the  lime  ; so  that, 
taking  the  old  method  of  notation  with  respect  to  silica, 
the  chemical  formula  will  be  3CaO,iSiOs— three  equiva- 
lents of  lime,  and  two  of  silica.  That  gives  three  equiva- 
lents of  oxygen  with  the  lime,  and  six  with  the  silica. 
Wollastonite  may  be  formed  by  strongly  heating  lime  and 
silica  together  in  certain  proportion.  Here  is  a specimen 
of  the  natural  wollastonite  from  America ; and  here  is  a 
specimen  of  the  artificial  mineral  prepared  here  some 
years  ago.  These  specimens  require  to  be  looked  into 
carefully  with  a magnifying-glass.  There  are  cavities 
here  which  are  filled  with  this  wollastonite.  Here  is 
another  specimen,  on  the  surface  of  which  you  will  see 
very  distinct  evidence  of  crystallisation.  There  ia  no 
doubt  whatever  about  our  being  able  to  form  this  substance 
by  the  direct  union  of  the  constituents.  I have  obtained  it 
occasionally  pretty  well  crystallised.  Daubrle  informs 
us  that  he  has  produced  wollastonite  by  the  action  of 
water  at  a high  temperature  on  glass.  The  temperature 
was  400°  centigrade,  requiring,  of  course,  a correspondingly 
great  pressure.  The  alkaline  silicate  dissolves,  and  an 
opaque  residue  #f  the  glass  is  left.  This  residue  is  not 
amorphous,  but  consists,  according  to  Daubrfce,  of  very 
fine,  acicular  crystals.  After  separating,  by  levigation, 
the  associated  minute  crystals  of  quartz  formed  at  the 
same  time,  he  analysed  the  residue,  and  found  it  to  contain 

Silica  , . . • 53  per  cent. 

Lime  • . . . 46  „ 

99  •• 

Theie  were  also  traces  of  magnesia.  According  to  the 
formula  I have  given,  the  calculated  composition  of  the 
natural  mineral  is — 

Silica  . . . .51*18  per  cent. 

Lime  ....  47  61  „ 


100*00  „ 

On  comparing  these  two  analyses,  notwithstanding  the 
slight  difference  betw  een  them,  there  ia  no  doubt  about  the 
identity  in  composition  of  these  two  bodies.  We  have, 
then,  facts  to  show  that  wollastonite  may  be  formed  directly 
by  igneous  action,  without  the  aid  of  water ; and  wc  have 
the  facts  alleged  by  Daubrle  to  show  that  it  may  be 
formed  by  the  action  of  water  at  a high  temperature  on 
silicate  of  lime  and  soda,  that  being  the  composition  of 
glass.  According  to  Bischoff,  wollastonite  is  very  easily 
decomposed  by  water  containing  carbonic  acid,  with  the 
formation  of  carbonate  of  lime,  and  the  separation  of 
silica.  In  some  analyses  of  the  native  mineral,  w e find  a 
little  carbonic  add  and  water  put  down,  though  in  small 
quantity.  Wollastonite  in  nature  accompanies  garnet, 
fluor,  and  native  silver,  in  limestone,  at  Prrgar,  in  Finland, 
and  at  Kongsbcrg,  in  Norway.  It  occurs  in  basalt,  along 
with  prehnite,  at  the  Castle  Rock,  Edinburgh  ; at  Cejlon, 
with  garnet  in  gneiss  ; at  Auerbach,  in  crystallised  lime- 
stone and  gneiss  with  garnet,  epidote,  magnetic  pyrites, 
and  iron  pyrites  (FeSj).  The  iron  pyrites  is  in  a finely 
divided  state,  but  in  such  proportion  as  to  render  useless 
the  lock,  which  would  otherwise  be  valuable  as  a warble. 
Wollastonite  is  also  present  in  matter  ejected  from 
Vesuvius  at  Fossa  Grande,  and  in  lara  at  Capo  di  Bove, 
near  Rome  ; at  the  aide  of  a vein  of  garnet  and  gneiss  in 
New  York  County  ; and  it  is  found  with  garnet  and  fel- 
spar, and  garnet  and  quartz. 

The  next  mineral  which  I ahall  describe  to  you  is 
chrysolite,  or  peridot.  This  is  a silicate  of  magnesia, 
in  which  the  oxygen  of  the  silica  is  exactly  equal  to 
that  of  the  magnesia.  The  formula  is  3MgO,Si09— three 
equivalents  of  magnesia  and  one  of  silica.  These  bodies 
can  be  combined  directly  by  exposing  the  mixture  to  a 
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high  temperature,  but  the  product  has  aot  been  obtained 
well  crystallised  by  that  means.  The  result  has  been,  an 
in  perfectly- fused,  white,  hard,  porous  mass.  However, 
by  the  addition  of  boracic  acid,  Ebelmen  succeeded  in  pro- 
ducing very  good  specimens  oi  chrysolite.  There  is  some 
chrysolite  produced  by  Ebelmen  himself.  He  mixed  mag- 
nesia with  silica  in  proper  proportions,  and  added  boracic 
acid,  which  simply  played  the  part  of  a solvent  at  a high 
temperature.  The  mixture  was  exposed  to  a great  heat 
in  a porcelain  furnace,  and  the  boracic  acid  evaporated, 
leaving  chrysolite  in  a crystalline  form. 

Iron  chrysolite,  or  chrysolite  in  which  the  magnesia  is 
partly  or  wholly  replaced  by  oxide  of  iron,  is  a frequent 
constituent  in  our  furnace  slags,  and  occasionally  we 
obtain  magnificent  specimens  of  it.  Here  is  a specimen 
most  beautifully  crystallised  Iron  chrysolite  varies  very 
much  in  composition,  the  magnesia  being  replaced  more  or 
less  by  oxide  of  iron.  In  nature  we  find  some  of  these 
varieties  very  rich  in  protoxide  of  iron.  Here  is  a speci- 
men in  which  magnesia  is,  practically,  wholly  replaced  by 
protoxide  of  iron.  It  has,  however,  the  crystalline  form 
of  chrysolite,  and  has  the  same  formula  precisely.  We 
can  produce  it,  and  have  produced  it,  by  heating  together 
silica  and  protoxide  of  iron,  or  a certain  compound  capable 
of  yielding  protoxide  of  iron  at  a high  temperature. 
There  is  no  difficulty  in  obtaining  it  well  crystallised 
on  a small  scale.  It  crystallises  in  the  prismatic  system 
This  mineral  occurs  in  lavas,  in  basalt,  in  obsidian,  and  in 
greenstone.  It  is  present  also  in  meteoric  iron,  being 
found,  for  example,  in  Pallas's  famous  meteorite,  and  in 
the  well-known  meteorite  from  Atacama,  in  Peru.  But 
how  to  explain  thir  fact  is,  I confess,  a puzzle  to  my  mind. 
How  it  cornea  to  be  so  uniformly  diffused  through  such 
masses  of  crystalline  iron  —for  it  is  always  well  crystallised 
—it  is  difficult  to  explain  at  present.  Iron  chrysolite 
frequently  contains  oxide  of  nickel  iu  small  quantity. 

When  exposed  to  a bright  red  heat  for  some  time,  iron 
chrysolite  takes  up  a certain  amount  of  oxygen.  In  fact, 
by  continuing  the  heat,  you  can  at  length  convert  the 
protoxide  of  iron  into  peroxide  of  iron.  I can  show  you 
crystals  which  have  been  treated  in  that  way.  Here  are 
some.  In  fact,  these  crystals  are  pscudomorphs. 

I shall  now  direct  your  attention  to  the  mineral  augite, 
or  pyroxene — a well-known  mineral,  crystallising  in  the 
oblique  system.  The  relation  between  the  oxygen  of  the 
silica  and  that  of  the  bases  in  pyroxene  is  exactly  the 
same  as  in  wollastonitc  ; but,  instead  of  the  base  consist- 
ing only  of  lime,  as  in  that  mineral,  the  lime  is  replaced 
by  variable  proportions  of  magnesia,  protoxide  of  iron, 
and  protoxide  of  manganese.  Alumina  is  also  frequently 
resent.  If  you  were  to  collect  all  the  analyses  which 
ave  been  made  of  augite,  you  would  find  them  very 
variable;  yet  they  all  may  be  referred  to  this  simple 
formula,  iHO.zSiOj,  or  RO,SiOr  The  two  minerals, 
augite  ana  wollastonite,  are  not  chemically  distinct.  We 
have  a light-coloured  variety  of  augite  containing  chiefly 
lime  and  magnesia ; and  we  have  a dark-coloured  augite, 
containing  much  protoxide  of  iron.  This  mineral  is  pro- 
duced in  the  slags  of  furnaces.  Here  is  a specimen  which 
I obtained  many  years  ago  from  the  Olsberg  furnaces  on 
the  Rhine.  These  crystals  have  been  examined  by  Pro- 
fessor Miller,  of  Cambridge ; but  they  were  not  suffi- 
ciently distinct  to  give  him  definite  information  os  to  their 
system.  They,  however,  evidently  resemble  crystals  of 
pyroxene.  They  have  the  same  formula,  and  contain — 


Silica  . . . ♦ 

• 51*37 

Alumina  . • 

• 5’1* 

Lime  , • • . 

• 30*71 

Magnesia  i • . 

• 9*5 

Peroxide  of  manganese . 

• l*4« 

Peroxide  of  iron  % • 

• °*9S 

1 01*06 

There  is  no  doubt  about  the  identity  of  this  with 
certain  forms  of  minerals  occurring  in  nature.  This  is  a 
remarkably  well  crystallised  specimen  of  pyroxene  from 
slag.  I have  never  seen  a better.  We  have  proof  positive 
that  this  mineral  can  be  formed,  and  beautifully  crystal- 
lised, by  heating  directly  together  the  constituents— lime 
and  silica.  Daub  roe  tells  us  that  he  has  made  it  by  the 
action  of  the  concentrated  mineral  water  of  Plombi&res 
on  glass.  The  variety  obtained  by  him  resembled  the 
mineral  diopaide  which  occurs  in  nature.  Pyroxene  occurs 
in  volcanic  and  certain  crystalline  rocks.  It  is  associated 
with  garnet  and  talc  in  veins  traversing  serpentine  ; and 
it  occurs  in  limestone  and  certain  dolomites. 

The  next  mineral  we  come  to  is  amphibole  or  hornblende. 
The  system  of  crystallisation  is  the  same  as  that  of  augite ; 
the  angles,  however,  differ.  The  composition  may  bo 
the  same,  but  it  is  equally  variable.  The  two  minerals 
differ,  essentially,  then,  in  crystalline  system,  and  nothing 
more.  By  fusion,  amphibole  or  hornblende  may  be  con- 
verted into  augite.  This  has  been  pruved  by  the  experi- 
ments of  Berthier,  Mitscherlich,  Gustave  Rose,  and 
Rammelsberg.  The  varieties  of  this  mineral  occurring  in 
nature  are  very  numerous.  Among  them  may  be 
mentioned  tremolite,  actinolite,  asbestos,  and  pargasite. 
Amphibole  occurs  ns  a chief  constituent  in  the  rock  called 
syenite.  Light  varieties  oeeur  in  granular  limestone,  dolo- 
mites, granite,  and  in  tho  marble  of  Glen  Tilt. 

Garnet  is  the  next  mineral  to  which  w e shall  direct 
attention.  It  crystallises  in  the  cubical  system.  We 
have  many  well  known  and  beautiful  forms  of  garnet.  It 
is  very  often  an  ornament  of  our  mineralogical  cabinets. 

I shall  direct  your  attention  especially  to  the  formula 
of  garnet,  because  it  bears  a striking  relation  to  the  formula 
belonging  to  a substance  continually  produced  in  our 
furnaces,  and  also  occurring  in  nature,  'lire  formula  of  gar- 
net is — 3RO,Si03+  R,03,Si03  or  3RO,sSi02  + R«OaiSi02. 
It  consists  of  three  equivalents  of  a base  of  the  RO  type, 
represented  by  lime,  but  one  equivalent  of  the  lime  may 
be  replaced  by  other  isomorphou*  bodies,  such  as  protoxide 
of  iron,  or  protoxide  of  manganese.  If  you  calculate  the 
oxygen  of  the  silica,  you  will  find  it  exactly  equal  to  the 
oxygen  of  the  base;  and  the  oxygen  in  the  one  series 
of  bases  bears  the  same  relation  to  that  of  the  silica  as 
the  oxygen  iu  the  other. 

Many  attempts  have  been  made  to  produce  garnet 
directly,  but  none  have  succeeded  well,  no  good  crystals 
having  been  obtained.  However,  some  time  ago  a mineral 
collector  came  to  me  with  some  specimens  from  the  Monk- 
land  iron  furnaces  in  Scotland.  Being  always  very  curious 
in  looking  after  these  matters,  I perceived  immediately 
something  like  garnet  among  the  specimens.  Here  are 
some  of  the  crystals.  They  are  so  small  that  it  would  be 
perfectly  useless  to  attempt  to  Analyse  them.  They  have 
the  precise  crystalline  foim  of  garnet.  They  have  been 
very  carefully  examined  by  Professor  Miller,  of  Cam- 
bridge, and  they  have  been  found  to  be  cryetallographically 
similar  to  garnet.  These  are  probably  the  best  crystalline 
specimens  of  artificial  garnet  ever  found.  M.  Studer  is 
reported  to  have  made  garnet  directly  by  fusing  together 
its  constituents. 

The  next  mineral  with  which  we  shall  deal  is  hum- 
boldtilite  or  mellilitc.  It  is  one  which  has  been  produced 
artificially  on  a large  scale.  It  is  constantly  produced  in 
our  blast-furnaces.  It  is  essentially  a silicate  of  lime  and 
a silicate  of  alumina,  the  lime  being  replaced  more  or  less 
by  magnesia,  protoxide  of  iron,  or  protoxide  of  manganese. 
We  have  only  to  double  the  silicate  of  lime  in  the  last 
formula,  and  we  get  the  formula  of  humboldtilite — 

2(}Ca0,Si04)  + AljO},SiOj. 

The  oxygen  of  the  silica  of  this  mineral  is  exactly  equal  to 
the  oxygen  of  the  bases  ; but  the  oxygen  of  the  lime 
series  is  exactly  double  that  of  the  alumina  series.  The 
native  mineral  occurs  crystallised  only  in  small  crystals. 
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Here  we  beat  nature  hollow.  I place  before  you  speci- 
men*  of  hiunboldtilite  which  are  identical  in  compo* 
aition  with  the  natural  mineral,  but  the  crystal*  are  four 
or  five  time*  aa  large  as  any  found  in  nature.  1 have  been 
for  many  years  looking  after  these  specimens,  but  I have 
never  found  any  equal  to  some  which  1 obtained  many 
years  ago  in  South  Staffordshire.  The  form  of  the  crystal 
is  a square  prism.  We  find  it  beautifully  crystallised  in  our 
•lags,  but  generally  without  any  modifications.  Here  you 
have  modifications,  the  angles  being  replaced  by  planes. 
The  crystals  are  translucent,  and  possess  considerable 
lustre.  This  mineral  occurs  in  tho  lava  of  Vesuvius,  and 
at  Capo  di  Hove,  with  nepheline.  As  I said  just  now,  we 
beat  nature  hollow  in  the  size  of  the  crystals  of  this  p ar- 
ticular mineral,  though,  I must  say,  she  has  the  advantage 
with  regard  to  a great  many  other  productions. 

The  next  mineral  to  consider  is  gehlenitc.  We  have 
found  this  mineral  produced  artificially  once,  and  once 
only.  I was  fortunate  enough  some  years  ago  to  procure 
one  specimen,  but  only  one.  None  have  been  obtained 
since.  Here  it  is.  It  is  not  very  much  like  the  natural 
mineral  externally,  but  it  is  still  identical  with  it  in 
formula.  I analysed  this  artificial  mineral  some  years  ago, 
and  Professor  Miller,  of  Cambridge,  has  carefully  exa- 
mined its  crystallographical  and  physical  properties.  We 
suggested  a new  formula  for  it ; and,  at  the  same  time, 
Rammelaberg,  from  experiments  he  was  making  with  the 
natural  mineral,  actually  suggested  our  identical  formula. 
The  formula  is  this — 3(3Ca0,Si03)  + 3Ala0j,Si03.  You 
will  now  see  its  relation  to  the  formula  of  humboldtilite. 
Gehlenitc  occurs  in  the  FassaTha),  in  Tyrol,  and  in  crystals 
embedded  in  ealespar  in  syenite.  All  these  crystals  before 
you  contain  impurities  which  in  no  way  cuter  into  the 
composition  of  the  mineral. 

We  next  come  to  felspar,  or  orthoclase,  or  potash  felspar. 
Felspar  has  the  formula  KO,SiO,  + Ala03.3Si0j.  It  is 
essentially  silicate  of  potash  and  silicate  of  alumina,  and 
exactly  resembles  in  constitution,  or,  at  all  events,  is 
equivalent  in  constitution  to  common  alum,  if  you  replace 
the  sulphuric  acid  by  silica.  It  is  a silicate  of  potash,  in 
which  the  oxygen  of  the  silica  is  three  times  as  much  an 
that  of  the  potash,  and  that  of  the  silica  with  the  alumina 
three  times  as  much  as  that  of  the  potash.  It  was  found,  in 
1834,  in  the  Sangerhauscn  copper  furnaces,  near  Mans* 
feld.  When  they  were  breaking  up  some  of  the  old 
furnaces,  beautiful  crystals  of  artificial  felspar  were  found. 
They  occurred  in  small  cavities  in  the  lower  part  of  the 
furnace,  and  some  of  the  specimens  had  a beautiful 
amethystine  tint.  They  have  been  found  since  at  other 

J laces,  but  I believe  they  are  excessively  rare.  Fortunately, 
am  able  to  place  before  you  specimens  of  the  artificial 
felspar  obtained  from  the  Sangerhauscn  furnaces.  Here 
is  one  composed  of  crystals  of  considerable  size — true 
crystals  of  felspar,  which  have  been  carefully  examined  by 
competent  observers  and  analysed.  We  have  four  or  five 
analyses,  all  of  which  are  perfectly  concordant,  and  agree 
With  that  of  natural  felspar.  These  specimens  are  very 
small,  but  at  the  same  time  the  crystals  are  comparatively 
large. 

We  have,  then,  a proof  of  the  formation  of  felspar  by 
furnace  operations,  but  I am  not  aware  that  any  clue  has 
been  given  to  the  precise  modus  operandi.  Daubrec  tells 
us  that  he  has  produced  glassy  felspar,  or  rhyacolite,  by 
exposing  obsidian  to  water  at  a high  temperature  ; it  was 
changed  into  a greyish  matter,  having  still  the  same 
chemical  characters,  but  by  the  naked  eye  it  was  seen  to 
be  crystalline,  like  a fine  grained  trachyte.  The  powder  of 
the  substance  thus  produced,  when  examined  by  the 
microscope,  showed  clearly  the  characters  of  crystallised 
felspar.  lie  also  obtained  it  by  heating  kaolin  in  a glass 
tube  with  the  water  of  Plombiferes  at  a high  temperature. 
If  these  statements  are  accurate  we  have  proof  of  the 
formation  of  felspar  by  hydro-thermic  action. 


PHARMACEUTICAL  MEETING. 

Wednesday,  February  3,  1864. 

Mr.  Sxxoyoiu),  President,  in  the  Chair . 

(Continued  from  pope  So.) 

Mr.  Sanoeh  read  a paper  **  On  the  Proctss  of  Percola - 
tion  as  Applied  to  Tinctures."  After  some  general  remarks 
on  the  process  of  percolation,  the  author  referred  to  the 
directions  for  making  tinctures  given  in  the  British  Phar- 
macopeia. These,  he  said,  looked  like  a compromise 
between  the  directions  of  the  Edinburgh  and  London 
Colleges.  The  method  now  ordered  was  half  maceration 
and  half  percolation.  The'directions  for  any  tincture  will 
serve  for  an  illustration.  We  quote  the  first 14  Tinctura 
Aconiti.  Take  of  aconite  root,  in  fine  powder,  two  ounces 
and  a-half;  rectified  spirit,  one  pint.  Macerate  the 
aconite  root  for  forty-eight  hours,  in  fifteen  ounces  of 
the  spirit,  in  a close  vessel,  agitating  occasionally ; then 
transfer  to  a percolator,  and,  when  the  fluid  ceases  to  pass, 
pour  into  the  percolator  the  remaining  fire  ounces  01  the 
spirit.  As  soon  as  the  percolation  iB  completed,  subject 
the  contents  of  the  percolator  to  pressure,  filter  the 
products,  mix  the  liquids,  and  add  sufficient  rectified 
spirit  to  make  up  one  pint."  This  process  the  author 
considered  a good  one.  For  details  on  tho  subject  of  per- 
colation he  referred  the  meeting  to  his  prize  essay,  and 
now  only  expressed  his  opinion  that  by  this  method 
tinctures  were  obtained  of  a brighter  and  moro  natural 
colour,  and  of  a more  uniform  strength,  than  by  macera- 
tions as  ordinarily  used  by  druggists.  The  tincture  was 
prepared  in  a short  time ; there  was  no  necessity  for  the 
continued  agitation  so  often  forgotten  in  the  hurry  of 
business,  and  there  was  no  temptation  to  make  use  of 
some  of  the  preparation  before  the  prescribed  period  of 
maceration  had  expired.  He  then  proceeded  to  describe  a 
percolator  of  his  invention,  which  was  exhibited  to  the 
meeting.  [It  consisted  of  a funnel  without  a stem,  sup- 
ported within  ajar  to  receive  thefluid  percolated ; the  whole 
shut  in  by  a cover,  w'hich  could  bo  rendered  air-tight.] 
In  carrying  out  the  process  of  percolation,  the  packing  of 
the  ingredients  was  the  most  important  thing  to  attend  to. 
They  should  at  first  be  moistened  with  a little  of  the 
menstruum  to  lay  the  dust,  and  might,  in  many  cases,  be 
advantageously  divided  br  well-washed  silver  sand,  a 
layer  of  which  should  be  placed  at  the  top.  Three  degrees 
of  lightness  may  be  observed  in  the  packing— ginger  and 
bark,  for  example,  should  be  tightly  packed,  rhubarb 
moderately  tight,  and  hops  but  loosely  packed,  or  only 
pressed  down  on  the  surface.  To  illustrate  the  advantage 
of  the  process  of  percolation,  the  author  stated  that  ho 
had  prepared  three  specimens  of  Tinct.  Card.  Co.  by  mace- 
ration, all  of  which  differed  in  colour,  while  all  he  had 
made  by  percolation  were  alike  in  shade. 

In  the  course  of  the  discussion.  Professor  Redwood  said 
he  had  no  doubt  Mr.  Sanger's  percolator  was  a useful 
instrument ; but,  for  general  use,  he  thought  that  made 
by  the  York  Glass  Company  preferable.  He  thought 
placing  the  funnel  within  the  jar  was  a waste  of  room,  and 
made  the  instrument  inconveniently  bulky. 

A short  conversation  followed,  in  the  course  of  which  a 
member  said  that  he  had  found  nothing  answer  the  purpose 
of  a percolator  so  well  as  a cylindrical  pipe;  and  another 
stated  that  he  considered  the  process  of  percolation  an 
excellent  one  for  making  tinctures  ; but  he  preferred  to 
carry  it  out  himself  in  his  own  way. 


BRISTOL  NATURALISTS'  SOCIETY. 

Thursday,  February  4,  1864. 

W.  Sanders,  F.G.S.,  President , in  the  Chair. 

The  purchase  of  an  Apteryx,  the  rare,  wingless  bird  of 
New  Zealand,  was  sanctioned  for  presentation  to  the 
museum  of  the  Bristol  Institution. 
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mas s in  hot  water,  and  adding  carbonate  of  potash  to  the 
filtrate,  the  salt  is  reprecipitated  ; purpuratc  of  potassium 
is  thus  obtained,  this  salt  being  but  slightly  soluble  in  the 
alkaline  liquid.  This  precipitate  is  filtered  off,  pressed, 
and  redissolved  in  hot  water  ; sal  ammoniac  is  then  added, 
and,  on  cooling,  beautiful  crystals  of  murexide  are 
obtained." 

The  methods  of  applying  murexide  to  dyeing  and  print- 
ing are  numerous  and  somewhat  complicated.  To  dye 
purple,  a mordant  of  corrosive  sublimate  is  usually  em- 
ployed. The  solution  of  murexide  is  added  to  a bath  of 
sublimate,  and  the  mixture  is  made  acid  with  nitric  acid. 
The  silk  is  agitated  in  this  bath  (cold)  until  the  desired 
shade  is  produced.  Subsequent  immersion  in  a bath  of 
sublimate  containing  three  per  cent,  of  the  salt  gives 
freshness  and  brilliancy  to  the  colour.  To  dye  silk  yellow, 
a salt  of  zinc  is  substituted  for  the  salt  of  mercury,  and 
the  fabric  is  afterwards  passed  through  water  made 
slightly  alkaline  with  carbonate  of  sodium.  Wool  is 
sometimes  first  mordanted  with  corrosive  sublimate,  and 
then  passed  through  the  murexide  bath ; or  the  process 
may  be  reversed.  Sometimes  nitrate  of  lead  is  added  to 
the  murexide  bath,  to  facilitate  the  fixing  of  the  colouring 
matter. 

Rose  colour  and  purple  tints  are  obtained  on  cotton  by 
nitrate  of  lead  and  murexide  dissolved  together  in  water. 
The  cloth  is  first  hung  in  a damp  room  pervaded  by  a 
aligitly  ammoniacal  atmosphere,  and  then  passed  through 
a weak  sublimate  bath. 

The  murexide  colours  are  very  beautiful,  and  have  the 
advantage  of  being  permanent  in  light.  The  objection  to 
them  is,  that  they  are  excessively  sensitive  to  the  action  of 
sulphurous  acid,  which  tarnishes  and  discolours  them  with 
extreme  rapidity.  The  air  of  all  towns  in  which  gas  is 
burned  is,  therefore,  inimical  to  them,  and  they  have  been 
almost  entirely  replaced  by  the  aniline  colours,  to  which 
we  ahall  confine  our  next  notice. 


A System  of  Instruction  in  Qualitative  Chemical  Analysis. 
By  Dr.  C.  Rhmioius  Fuesenius.  Edited  by  J.  Lloyd 
Bullock,  F.C.S.  Sixth  Edition.  1864.  London: 
J.  Churchill  and  Sons. 

It  is  a task  of  no  inconsiderable  pleasure  to  watch  the 
steady  growth  and  gradual  improvement  manifested  in 
each  succeeding  edition  of  a standard  work.  The  text- 
book before  us  is  that  which  has  had  a large  share— indeed, 
has  taken  the  principal  duty,  in  instructing  the  English 
student  in  chemical  analysis.  The  system  is  that  known 
to  have  been  followed  with  great  success  in  the  Giessen 
laboratory  and  other  schools  of  science  in  Germany  and 
throughout  the  continent  of  Europe ; and  when  a domand 
arose  in  this  country  some  twenty  years  since  for  a text- 
book of  chemical  analysis,  it  was  the  English  translation 
of  Dr.  Presenilis’  work  which  first  supplied  the  deficiency. 
A little  later  appeared  the  smaller  treatise  of  Professor 
"Will ; but  as  the  character  of  this  work  was  indicated  in 
the  title,  the  “ Outlines  of  Qualitative  Analysis  ” could 
not  be  supposed  to  embrace  the  whole  subject,  and  it 
omitted  consequently  many  valuable  details  relating  to  the 
preparation  of  the  chemical  reagents,  and  their  tests  of 
purity,  which  were  fully  described  by  Fresenius.  On 
comparing  the  present  volume  of  350  pages  with  former 
editions,  it  is  at  once  manifest  that  the  new  system  of 
spectrum  analysis  is  that  subject  which  has  mainly  con- 
tributed in  augmenting  the  size  of  the  treatise  before  us 
A noteworthy  addition  is  the  beautifully  coloured  frontis- 
piece, indicative  of  the  more  characteristic  spectra  among 
the  metallic  elements.  It  is  to  be  regretted  that  the  posi- 
tion of  the  single  green  ray  of  thallium  is  not  pointed  out 
in  the  spectrum  chart ; but,  as  if  in  some  measure  to  com- 
pensate for  this  omission,  there  is  a remarkably  well- written 
chapter  descriptive  of  the  leading  chemical  reactions  of 
this  element  to  be  found  at  page  m.  The  detection  of 
the  rarer  metals,  e.y.,  csesium,  rubidium,  thorium,  yttrium, 


cerium,  lanth&nium,  didymium,  and  even  erbium  and 
terbium,  are  referred  to  under  their  respective  analytical 
groups,  and  these  particulars  are  printed  in  small  type  to 
denote  their  minor  importance,  or,  rather,  less  frequent 
occurrence. 

The  metal  “wolframium"  and  earth  “berylla,"  are 
terms  not  commonly  employed  in  the  English  language, 
but  there  is  some  foundation  for  their  use  in  the  fact  that 
the  symbols  W and  Be  have  always  been  taken  as  re- 
presenting the  metals  tungsten  and  glucinum.  We  have 
not,  however,  yet  gone  so  far  as  to  adopt  the  German 
kalium  and  natrium. 

Amongst  the  many  novelties  introduced  into  the  present 
edition  may  be  mentioned  the  use  of  the  dialyser  of  Pro- 
fessor Graham ; the  full  description  and  woodcut  illustra- 
tion of  Kirchhoff  and  Bunsen’s  spectrum  apparatus ; the 
special  instructions  for  the  recognition  of  the  vegeto- 
alkaloids ; a systematic  course  to  be  adopted  in  the  detec- 
tion of  poisons,  including  the  search  for  unoxidised 
phosphorus  ; the  several  methods  available  for  the  isolation 
of  strychnine,  hydrocyanic  acid,  arsenic,  &c.,  in  the  event 
of  these  substances  being  present  in  admixture  with 
complex  organic  matters.  In  fact,  as  a treatise  on  Toxi- 
cology, Fresenius*  Analysis  can  be  strongly  recommended ; 
and  in  this  connexion  the  numerous  illustrations  of  appa- 
ratus employed  in  the  detection  of  arsenic,  phosphorus, 
and  other  poisons  cannot  fail  to  be  highly  suggestive  to 
the  analyst  engaged  in  medico-legal  inquiries. 

The  system  of  analysis  adopted  in  the  examination  of 
soils,  ashes  of  plants,  and  mineral  w iters  remains  sub- 
stantially unaltered.  There  are  several  points  in  this 
direction  which  are,  we  think,  yet  open  to  considerable 
improvement.  For  instance,  in  the  preparation  of  vege- 
table ashes  for  the  purpose  of  identifying  or  determining 
the  mineral  constituents  of  the  plant,  it  is  not  well  to 
carry  on  the  incineration  until  all  the  carbon  is  burnt  off; 
but  a more  judicious  course  would  be  in  all  cases  to  rest 
satisfied  with  the  complete  charring  of  the  organic  struc- 
ture, then  to  extract  with  water  in  order  to  remove  the 
soluble  alkaline  salts,  which  are  so  readily  volatilised  if 
the  incineration  be  pushed  to  the  utmost  limit,  and  then 
finally  to  dry  and  burn  the  carbonaceous  residue  for  the 
purpose  of  recovering  the  remainder  of  the  mineral  salts. 
Another  point  open  to  criticism  is  the  continued  reference 
to  “ crenic  and  apocrenic  acids  " as  constituents  of  natural 
waters.  It  is  much  to  be  regretted  that  the  identification 
of  dissolved  organic  matters  and  the  determination  of  their 
amount  by  quantitative  analysis  are  still  notoriously 
unsatisfactory,  and  the  day  has  yet  to  come  when  these 
heterogeneous  matters  shall  be  described  and  regarded  in 
a clearer  and  more  definite  light. 

The  book  before  us  is  remarkably  well  printed,  and  free 
from  errata.  We  have  noticed  but  one  or  two  trifling 
misprints  ; thus,  at  page  238,  line  17,  “ on  M should  have 
been  “no,"  and  the  type  has  slipped  a little  on  page  146. 
The  mode  of  division  into  chapters  and  paragraphs  dis- 
tinctly numbered  facilitates  reference  ; and  there  is  much 
satisfaction  in  being  informed  of  the  authority  upon  which 
a statement  is  made,  and  the  name  has  been  generally 
given  between  parentheses.  A very  useful  table  of  weights 
and  measures  concludes  the  volume.  The  kilogramme  is 
here  stated,  we  believe  correctly,  to  be  equal  to  15,431 
grains ; whereas  the  English  translation  of  “ Liebig  and 
Kopp’s  Annual  Report"  makes  the  same  unit  equal  to 
1 5,434  grains.  There  are  some  repetitions  to  be  noticed 
in  the  analytical  details  prescribed  for  the  examination  of 
simple  and  of  complex  substances ; but  these  are  only 
such  as  could  not  be  entirely  avoided  in  a work  devoted 
to  the  purposes  of  instruction.  Altogether,  we  feel  strongly 
disposed  to  recommend  the  work  before  us  to  the  favour- 
able notice  of  the  student  in  chemical  analysis;  and  must 
remark,  in  conclusion,  that  the  sixth  edition  fully  main- 
tains the  high  character  of  a standard  work  which 
" Fresenius’  Analysis  " has  so  long  enjoyed. 
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Researches  on  the  Solar  Spectra  of  the  Chemical  Elements. 
By  G.  Kirch  h off.  Translated  by  H.  K.  Robcob,  B.A., 
Fh.D.,  F.R.S.,  &c.  Part  II.  London  : Macmillan  and 
Co.  1864. 

This  second  part  of  KirchhofTs  interesting  and  important 
•work  contains  the  latest  observations  of  the  author  on 
the  spectra  of  the  metals  potassium,  rubidium,  lithium, 
cerium,  lanthanum,  didymium,  platinum,  palladium,  and 
an  alloy  of  iridium  and  ruthenium.  Beautifully  executed 
diagrams  are  appended,  in  which  the  lines  arc  laid  down 
with  the  minutest  accuracy.  For  instance,  between  the 
double  line  D,  one  nickel,  one  zinc,  and  three  antimony 
lines  are  seen  to  lie.  Dr.  Roscoe  must  be  thanked  for 
making  this  valuable  continuation  so  soon  accessible  to 
English  experimenters. 


NOTICES  OP  PATENTS. 

1835.  Improvements  in  Waterproofing,  and  in  Recovering 
Product » employed  therein.  R.  A.  Broom  an.  Fleet 
Street,  London.  A communication.  Dated  October 
ai,  1861. 

Foa  the  purposes  of  waterproofing,  the  inventor  dissolves 
India-rubber,  gutta-percha,  resins,  or  metallic  soaps,  with 
or  without  sulphur,  in  bisulphide  of  carbon,  ether,  or 
other  suitable  and  volatile  solvent.  Having  placed  one  of 
these  solutions  in  a vessel  capable  of  being  made  air-tight, 
and  immersed  the  fabrics  or  other  articles  to  be  water- 
proofed therein,  the  coreT  is  adapted,  and  the  goods  with- 
drawn through  an  air-chamber  into  an  adjoining  receptacle ; 
the  communication  being  then  closed,  heat  (by  warm 
water)  is  applied  to  the  second  chamber  ; and  whilst  the 
solution  is  dried  in  the  pores  of  the  fabric,  the  solvent  is 
recovered  by  distillation,  and  may  be  employed  again 
repeatedly  for  similar  purposes. 


1851.  Salinometer.  W.  S.  Gamble.  Islington.  Dated 
October  13, 1862. 

This  name  is  applied  to  a kind  of  hydrometer  fitted  to 
and  employed  in  oonnection  with  a steam-boiler  for  the 
purpose  of  indicating  the  density  of  its  liquid  contents. 
It  carries  within  itself  a small  thermometer  to  show  the 
degree  of  temperature,  and  the  whole  floats  without  a 
compound  glass  and  metal  cylinder,  the  graduations  being 
read  off  from  the  front  shortly  after  the  admission  of  the 
water  by  a three-way  cock. 


Notices  to  Proceed. 

2260.  Charles  Battcock,  Wandsworth,  Surrey,  " Im- 
provements in  cigar  lighters  and  fusee  matches,  part  of 
said  improvements  being  applicable  also  to  vestas  and 
matches,  wax  tapers,  and  candles." 

2261.  Warren  Thompson,  Rue  Neuve  des  Martyrcs, 
Paris,  **  Improvements  in  electric  telegraph  apparatus." — 
Petitions  recorded  September  15,  1863. 

3107.  Thomas  Vaughan  Morgan,  Battersea  Works, 
Surrey,  " Improvements  in  the  treatment  and  purification 
of  plumbago  for  the  manufacture  of  crucibles  and  other 
fire-proof  articles,  and  in  apparatus  employed  therein."— 
Petition  recorded  December  9,  1863. 

3232.  James  Shanks,  St.  Helen's,  Lancashire,  "Im- 
provements in  the  manufacture  of  caustic  soda  and  caustic 
potash." — Petition  recorded  December  22,  1863. 

2283.  Fedor  de  Wylde,  Trinity  Square,  Tower  Hill, 
London,  “ Improvements  in  tho  manufacture  of  an 
hydrated  silica.” — Petition  recorded  September  17,  1863. 

2294.  William  Lorberg,  Wyld's  Rents,  Bermondsey, 
Surrey,  " Improvements  in  the  treatment  of  rags,  and 
obtaining  valuable  chemical  products  from  the  animal  fibre 
therein.’” 


2354.  William  George  Helsby,  Liverpool,  "Improve- 
ments in  mounting  or  setting  transparent  photographic 
pictures." 

2359.  Alfred  Vincent  Newton,  Chancery  Lane,  London, 
"Improvements  in  the  manufacture  of  gunpowder,  and 
powder  for  blasting  purposes." — A communication  from 
Alfred  Nobel,  Rue  St.  Sebastien,  Paris. — Petitions  re- 
corded September  24,  1863. 


CORBESPONDENCE. 

Cohesion  Figures  of  Liquids . 

To  the  Editor  of  the  Chemical  News. 

Sib, — In  a generally  accurate  report  of  my  Lecture  at  the 
Pharmaceutical  Society,  contained  in  your  last  number, 
there  are  one  or  two  corrections  required.  You  make  me 
say,  p.  79,  col.  1,  0 In  general  only  one  drop  should  be 
allowed  to  fall,  as  the  effects  are  not  always  the  same ; 
but,  in  the  case  of  a very  volatile  liquid  like  ether,  the 
figure  of  which  lasts  but  a second,  several  drops  may  be 
dropped  in  succession  from  a tube  as  the  figures  disappear." 

Now*,  I never  intended  to  convey  the  idea  that  " the 
effects  are  not  always  the  same,"  when  the  observations 
are  made  with  chemically  clean  surfaces.  What  I said 
was,  that  in  the  case  of  a fixed  oil,  one,  and  only  one 
drop  must  be  deposited  on  the  surface  of  the  water  ; that 
in  the  cose  of  some  volatile  oils  a second  drop  will  some- 
times displace  the  film  left  by  the  first  drop,  and  form  a 
second  cohesion  figure ; and  that  in  tho  case  of  ether, 
alcohol,  wood-spirit,  Ac.,  many  drops  may  be  allowed  to 
fall  from  a dropping-tube  in  regulated  succession  on  the 
surface  of  the  water.  I sec  where  your  reporter  mis- 
understood me.  I remarked  that  each  operator  would 
have  what  the  astronomers  call  hit  personal  equation,  so 
that  one  man's  result  might  differ  in  neatness  and  preci- 
sion from  that  of  another. 

Again,  the  beautiful  phenomena  that  accompany  the 
castor  oil  figure  do  not  "last  some  hours,"  but  only  some 
seconds.  The  residual  film  without  colour  or  border  does 
last  some  hours. 

Another  trifling  correction  is  required  in  the  case  of 
the  cod-liver  oil  figure.  I said,  in  answer  to  a question, 
that  I had  obtained  a figure  from  the  reputed  pure  oil, 
which  I will  call  A ; that  a different  figure  was  produced 
from  a specimen  which  I purchased  at  a shop,  B ; that 
on  mixing  one-third  of  A with  tw’O-thirds  of  common 
fish  oil,  I obtained  a figure  nearly  identical  with  that  of  B. 

I am,  &c.  C.  Tomlixsox. 

King's  Cotloge,  London,  February  15. 


ANSWERS  TO  CORRESPONDENTS. 

V All  Editorial  Communications  are  to  be  addressed  to  the  Enrroa, 
and  Advertisements  and  Busmen  Cnmmvmentions  to  the  PtrBUSHKX,  ai 
the  Office,  r.  Wine  Office  Court,  Fleet  Street,  London,  E C. 


In  publishing  letters  from  our  Correspondents  we  do  not  thereby 
adopt  the  viows  of  the  writer*.  Our  intention  to  give  both  sides  of  a 
uestion  will  frequently  oblige  ns  to  publish  opinions  with  which  we 
o not  agree. 


Vol  VIII.  of  the  Chkmicsl  News,  containing  a copious  Index,  is  now 
ready,  prico  10s.  8d.,  by  post,  ns.  xd.,  handsomely  bound  in  cloth, 
gold- lettered.  The  cosee  for  binding  may  bo  obtained  at  oar  Office, 
price  is.  6d.  tiubecribcrs  may  have  their  oopies  bound  for  xs.  6d.  if 
sent  to  our  Office,  or,  if  accompanied  by  a cloth  case,  for  is.  Vole.  I. 
and  II.  are  out  of  print  All  tho  others  sre  kept  In  stock.  Vol.  Vlll* 
commenced  on  July  4,  186},  and  will  be  complete  in  z6  numbers. 


J.  Ilovarth. — Marine  glue. 

IT.  A.  IKt-I.  Yea.  2.  Bilk  is  the  beat  Insulator. 

The  answers  to  several  correspondents  are  unavoidably  postponed. 
Book  Received.— Dr.  Herepath’s  " Address  on  Chemistry,  tc. 


CwnncAt  News,  ) 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 

On  the  Decomposition  of  Iodide  of  Mercury , 
by  H.  Rose.* 

Iodide  of  mercury  is  Tory  easily  decomposed  by  cyanide 
of  potassium.  To  estimate  the  mercury  iu  the  iodide  the 
following  process  may  bo  adopted.  The  cyanide  of 
potassium  is  first  rubbed  in  a mortar  with"  twico  its 
weight  of  quicklime.  A little  carbonate  of  magnesia  is 
then  placed  in  a tube  closed  at  one  end ; the  iodide  mixed 
with  eight  or  ten  times  its  weight  of  the  cyanide,  and 
lime  is  next  introduced ; then  a layer  of  the  cyanide  and 
lime  is  added ; and  last  ly,  a little  carbonate  of  magnesia 
is  placed  on  the  top ; the  tube  is  now  drawn  out  and 
bent,  and  the  extremity  is  made  to  dip  into  a receiver 
containing  water.  Heat  is  now  applied  to  the  mixture, 
beginning  at  the  top,  and  the  mercury  distils  over. 

Other  mercuric  compounds  may  bo  decomposed  in  the 
same  manner. 

According  to  Carius,  iodide  of  mercuiy  is  completely 
decomposed  bv  digestion  with  nitrate  of  silver  iu  a not 
very  acid  solution.  The  reaction  is  definite  enough  to 
allow  of  its  being  utilised  for  an  estimation.  Iodide  of 
silver,  like  iodide  of  mercury,  is  slightly  soluble  in  nitrate 
of  mercury. 

The  red  iodide  of  mercury  may  bo  reduced  by  a solu- 
tion of  protochloride  of  tin,  but  the  reduction  is  not  com- 
plete. With  an  excess  of  hydrochloric  acid  the  reduction 
“ impossible,  and  the  iodide  becomes  yellow  when  the 
mixture  is  heated.  When,  however,  the  mixture  is 
supersaturated  with  potash,  the  reduction  takes  place. 
Iodide  of  potassium  will  also  prevent  the  reduction  with 
protochloride  of  tin,  unless  an  excess  of  potash  is  present. 

Metallic  xinc  completely  decomposes  iodide  of  mercury 
in  the  presence  of  water,  forming  iodide  of  nine. 


On  Some  Mineral  Waters  of  Nota  Scotia , 
by  Professor  How,  D.C.L.,  University  of  King’s  College, 
Windsor,  N.S. 


Little  has  yet  been  done  in  the  chemical  examination 
of  the  mineral  waters  of  Nova  Scotia  from  the  want  of 
a systematic  geological  survey  of  the  Province.  They 
arc,  as  appears  from  the  following  notices  and  analyses, 
of  varied  character,  and  there  would  be  much  scientific 
interest  in  an  extended  and  thorough  investigation  into 
their  qualities  and  composition.  At  the  same  time,  if 
the  results  were  duly  published,  the  medicinal  virtues 
which  reside  in  some  of  the  waters  would  bo  made  gene- 
rally known.  It  is  probable,  too,  that  new  medicinal 
springs  might  be  discovered.  This  is  obviously  a matter 
of  sufficient  importance  to  the  Province,  both  in  a sani- 
tary and  economic  point  of  yiew,  to  demand  the  enro 
and  attention  of  an  enlightened  government.  Mineral 
springs  have  been,  and  are  still,  so  frequently  the  sole 
means  of  rendering  localities  famous  and  wealthy,  by- 
attracting  residents  for  more  or  less  lengthened  seasons, 
that  it  is  well  worth  while  to  possess  any  water  of  great 
curative  value,  and  to  make  its  merits  Known  as  exten- 
sively as  possible.  Nova  Scotia  appears  to  be  able  to 
add  valuable  medicinal  waters  to  her  mineral  resources 
awaiting  exploration  and  development.  I propose  in 
the  following  paper  to  give  some  facta  about  these  mineral 
springs,  and  the  results  of  my  analyses. 


• remendtirjp  1 Jnna/ts,  Ui,  drill,  a i6j  ; MullUiit  tie  la  SocUte 
Ckimiqae,  Jsauary,  1S&4,  p.  1J.  ' 

Vei,  IX  No.  aai.— Pjbevset  17,  1864. 


Bras  d'Or  Maline  Water,  Capa  Breton. — This 

water  has  an  extraordinary  and  apparently  well  grounded 
reputation  for  procuring  alleviations  and  effecting  cures 
in  various  maladies,  authentic  cates  being  known  of  much 
benefit  resulting  from  its  use  iu  rheumatism  and  severe 
headaches.  A gentleman  of  high  standing  and  of  scien- 
tific reputation  informed  me  that  he  had  obtained  a good 
appetite  and  increased  strength  by  taking  about  five 
gallons  of  it,  and  by  further  use  a moderation  of  the 
violence  of  asthmatic  attacks  to  which  he  was  subject ; 
in  fact,  that  its  employment  had  proved  a real  blessing  to 
him.  A water  possessing  such  qualities  would,  of  course, 
be  much  resorted  to ; ana  it  was  considered  worth  while 
to  erect  a house  for  the  accommodation  of  visitors  soon 
after  the  merits  of  this  spring  became  somewhat  known. 

There  appear  to  bo  three  springs  at  this  locality, 
situated  “ near  Kelly’s,  on  the  high  rood  from  Sydney  to 
St  Peter's,  in  a brook  that  empties  into  the  Salmon 
River,  distant  some  two  or  three  miles  from  the  source 
of  the  river,  six  or  seven  from  the  southern  shore  of  the 
Bras  d’Or  lake.”  On  referring  to  tho  map  accompany- 
ing Dr.  Dawson’s  “ Acadian  Geology,”  at  about  the  spot 
so  indicated,  Devonian  and  Silurian  rocks  are  found  to 
come  in  contact  with  syenite  and  other  igneous  rocks  1 
and  1 have  direct  information  that  tho  water  rises  in 
syenitic  rocks.  The  flow  is  said  to  be  not  more  than  a 
gallon  in  a minute.  Whether  all  the  springs  become 
mingled  in  one  stream  I do  not  know.  The  analysis 
which  follows  was  made  * on  a quantity  of  the  water 
most  esteemed,  I apprehend,  for  medicinal  virtues.  The 
amount  at  my  disposal  did  not  enable  me  to  make  a 
thorough  investigation,  so  that,  do  doubt,  I do  not  give 
all  its  ingredients.  The  results  were  calculated  for  the 
English  imperial  gallon  of  70,000  grains. 

The  water  was  clear,  and  of  neutral  reaction. 


Iron  and  phosphoric  acid  . 

Grain,. 

, traces. 

Carbonates  of  lime  and  magnesia 

• o-6o 

Sulphate  of  limo  . . • 

. 094 

Chloride  of  sodium  • • . 

. 343  ” 

Chloride  of  potassium  • . 

• 4’55 

Chloride  of  calcium  . • • 

. 308-90 

Chloride  of  magnesium  . • 

. 4 '47 

661-57 

Specific  gravity  at  54°  = 1007-397. 

Tho  carbonates  of  lime  and  magnesia  were  thrown 
down  by  boiling.  It  was  assumed  that  two-thirds  of 
the  precipitate  thus  obtained  consisted  of  carbonate  of 
lime,  and  the  calculation  made  accordingly.  The  preci- 
pitate was  so  small  that  no  great  error  could  arise  in 
this  way.  No  iodine  was  detected  in  the  saline  residue 
from  1500  grains  of  the  water. 

The  composition  of  this  water  is  very  remarkable, 
quantities  of  sulphates  and  carbonates  so  very  small 
being  rarely  met  with.  The  large  amount  of  chloride 
of  calcium  is  also  very  unusual.  On  looking  over  a 
large  number  of  analyses  of  mineral  waters,  belonging 
to  different  parts  of  the  world,  I find  none  to  resemble 
the  present,  excepting  certain  Canadian  waters  analysed 
and  described  by  Hunt.t  These  form  the  first  of  the 
Bix  classes  in  which  ho  has  arranged  the  mineral  waters 
of  Canada,  and  are  characterised  by  “ containing  chloride 
of  sodium,  with  large  portions  of  chlorides  of  calcium 
and  magnesium,  sometimes  with  sulphates.  The  car- 
bonates of  lime  and  magnesia  ere  either  present  only  in 
very  minute  quantities,  or  are  altogether  wanting.  These 

* In  the  autumn  of  1859, 
t “ Report  ou  Geology  of  Cuuds,”  p.  jj  i. 
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waters  are  generally  very  bitter  to  the  taste,  and  always 
contain  portions  ol  bromides  and  iodides.”  It  is  also 
remarked,  by  the  same  authority,!  that  these  brine 
springs  are  altogether  unlike  auy  hitherto  studied ; and 
particularly  instanced  ore  those  of  England,  Germany, 
and  the  State  of  New  York,  iu  which  the  chloride  of 
sodium  greatly  preponderates,  and  which  are  supposed 
to  arise  from  the  solution  of  fock  salt.  The  brine  springs 
of  the  Lower  Silurian  limestones  (such  as  the  Canadian 
waters  in  question),  on  the  contrary,  may  be  supposed, 
according  to  Hunt,  to  represent  the  composition  of  the 
ancient  ocean  in  which  these  early  strata  were  deposited. 

I have  mentioned  that  the  Bras  d'Or  water  is  said  to 
arise  in  syenitic  rocks.  Crystalline  limestones  may  exist 
at  the  locality.  1 have  seen  them  in  some  parts  of  the 
rocks  of  Cape  Breton  coloured  of  the  same  tint  iu 
Dawson's  map. 

1.  Renfrew  Brine  Aprlng-,  Hunts  Co. — This  spring 
flows  near  the  gold  diggings  of  this  place.  I found  it  to 
yield  about  1439  grains  of  solid  matter  to  the  imperial 
gallon,  consisting  principally  of  chloride  of  sodium,  with 
but  a small  proportion  of  earthy  salts. — [In  1862.] 

3.  Brine  Spring*  of  River  Philip,  Cumberland 
Co. — A spring  exists  here  affording  a dry  salt  of  good 
taste  and  colour,  some  pounds  of  which  were  sent  to  the 
Exhibition  at  London  in  1862.  No  information  was 
furnished  as  to  the  spring  j it  arises,  no  doubt,  in  car* 
boniferous  rocks,  in  which  formation  salt  springs  are 
known  to  exist  in  several  parts  of  this  and  other  countries. 
Nothing,  however,  has  yet  been  done  in  their  examiua* 
tion,  and  the  River  Philip  spring  is  tho  only  ono,  so  far 
as  I know,  that  has  been  turned  to  any  account. 

4.  wiimot  hpringr*,  Annapoii*  Co. — These,  situ- 
ated about  100  miles  from  Halifax,  afford  a water  which 
has  been  much  resorted  to.  The  Rev.  Dr.  Robertson, 
rector  of  the  parish  of  Wiimot,  has  obligingly  furnished 
me  with  tho  following  information  : — The  water  of  the 
Wiimot  springs  is  cold,  with  an  abundant  How,  and  is 
highly  charged  with  mineral  substances,  chiefly  iron  and 
copper  (?)  No  correct  analysis  of  it,  I rather  think,  has 
yet  been  made.  It  is  said  to  contain  a small  proportion  of 
iodine.  In  former  times  the  springs  were  much  frequented, 
but  of  late  years  very  few  visitors  have  come  to  them. 
The  water,  however,  is  rerparkably  efficacious  in  curing 
cutaneous  complaints  or  eruptions.  In  my  own  opinion, 
the  Wiimot  springs  deserve  to  bo  better  kuown  and  more 
frequented  than  they  aro  at  present.  If  the  proprietors 
were  men  of  substance  and  energy,  I have  not  a doubt 
hut  that  their  locality  would  he  one  of  the  best  kuown 
places  in  all  Nova  Scotia.” 

5.  Thermal  (f)  fipringr*  near  Chester,  Lunenburg' 

Co. — Amos  F.  Morgan,  Esq.,  has  furnished  me  with  the 
following  details  of  aspring  of  clear  water,  issuing  in  the 
centre  of  a rising  ground  or  small  hillock  iu  the  woods 
in  the  neighbourhood  of  Chester.  The  temperature  of 
the  atmosphere  at  the  time  of  finding  the  spring,  in  the 
beginning  of  March,  was  below  the  freezing  point ; but 
of  the  water,  as  far  as  could  be  judged,  about  that  of  new 
milk,  the  pool  having  no  appearance  of  having  been 
frozen  over  tho  whole  winter.  The  basin  filled  with  the 
water  was  considered  to  be  about  eight  feet  square.  Tho 
mud  at  the  bottom  was  covered  with  small  holes  about 
the  size  of  a mans  finger,  and  out  of  these  rose  continu- 
ally bubbles  of  gas.  The  water  tasted  slightly  bitter,  or 
perhaps  was  imagined  to  taste  so,  but  was  peculiarly 
soft,  so  much  so,  that  it  felt  more  like  oil  than  water  in 
the  mouth.  It  is  possible  that  this  water  is  decidedly 
thermal ; and  it  would  seem,  from  its  described  taste  and 
( Loc.  c it.,  p.  j6j. 


oily  character  in  tho  mouth,  to  be  highly  alkaline.  The 
gas  arising  appears  to  be  abundant.  This  water  would 
be  well  worth  investigation. 

6.  Npa  Spring  Wiiter,  Hindtor,  llaob  Co. — 
This  is  a water  rising  in  a field  in  a district  in  which 
gypsum  is  ono  of  the  prevailing  rocks,  the  geological  age 
being  Lower  Carboniferous. 

Tho  water  has  long  been  considered  chalybeate,  and 
has  been  taken  medicinally  by  a number  of  persons,  with 
what  effect  I do  not  know.  It  is  well  known  as  a 
favourite  drink  for  horses  and  cattle.  The  chalybeate 
character  of  the  water  was  inferred  from  its  possessing  a 
strong  inky  taste,  and  also  from  a certain  red  deposit 
found  in  the  conduit  pipes  through  which  it  ran,  both  of 
which  were  justly  attributed  to  the  presence  of  iron. 
There  is,  however,  very  little  iron  in  the  water  as  it 
issues  from  its  outlet,  as  is  seen  in  the  following  analysis 
made  of  tho  water  carefully  collected  in  a small  reservoir, 
filled  immediately  from  the  spring  rising  beneath. 

The  water  was  perfectly  colourless  and  clear ; it  had 
little  taste,  and  that  not  inky;  its  temperature  was  490  F., 
that  of  the  air  being  310  (so  that  it  is  Blightly  thermal ; 
compare 11  Geol.  Can.,  p.  564.)  It  afforded  the  following 
constituents  in  an  imperial  gallon.  (December,  1858): — 

Grains. 

Carbonate  of  lime  .....  J7*S° 

Carbonate  of  iron 0*40 

Carbonate  of  magnesia  . • . . 0-31 

Sulphate  of  lime  .....  106*21 

Sulphate  of  soda  . . . . • o*68 

Sulphate  of  potaasa  .....  0*38 

Sulphate  of  magnesia  . • . . 1 1 ‘02 

Chloride  of  sodium  ...  . . 0*90 

Phosphoric  acid  and  organic  matter  . . traces 

Silica o*bo 

Grains  in  a gallon  . . . . . 138*00 

Free  carbonic  acid  (1  *35  cubic  inch  at  33c) . 0*64 

Specific  gravity  at  490  F 1001*858 

This  water  would  be  placed  in  the  sixth  class  of  Hunt,$ 
being  rich  in  sulphates.  The  sulphate  of  lime  (de- 
rived, no  doubt,  from  the  prevailing  gypsum),  which 
is  the  characteristic  ingredient,  is  present  in  larger 
amount  in  only  one  out  of  fifteen  waters  from  Chel- 
tenham, in  England,  and  is  by  no  means  a common  con- 
stituent of  waters  in  such  large  proportion.  The  water 
is  known  to  possess  purgative  properties  when  taken 
freely,  owing  in  part,  no  doubt,  to  the  sulphate  of 
magnesia  present.  The  inky  taste  and  the  red  deposit 
from  the  water  are  due  to  its  action  on  the  soil,  and  to 
its  admixture  with  surface  water,  and  are  only  observed 
when  precautions  arc  not  taken  to  keep  the  spring- water 
pure.  The  chalybeate  impregnation  thus  obtained  is,  of 
course,  valuable,  but  will  be  subject  to  variation. 

From  the  well-marked  characters  of  tho  waters  men- 
tioned in  this  paper,  it  is  evident  that,  in  a systematic 
survey  of  tho  Province,  the  inquiry  into  its  mineral 
springs  would  form  a very  interesting  and  useful  part 
of  the  work  involved  in  so  desirable  an  undertaking. 

On  the  Purification  of  Sulphuric  Acid, 
by  F.  Maxwell  Lyte,  Eeq. 

The  result  of  several  experiments  in  my  laboratory, 
suggested  by  inquiries  from  correspondents  of  the 
Chemical  News,  os  to  the  best  means  of  obtaining 
sulphuric  acid  entirely  free  from  arsenic,  fully  bear  out 
the  fact  recorded  by  MM.  Bussy  and  Buignet,  viz.,  that 
arsenic,  in  order  to  pass  during  distillation,  must  bo 
§ “ Report  ou  Geology  of  Cuuds,"  *86j. 
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present  in  tbs  state  of  areenious  acid.  I hays,  however, 
been  led  to  employ  a different  mode  of  pnrification, 
chiefly  with  a view  to  ensuring  the  complete  absence  of 
all  nitrons  products,  and  obtaining  a pure  acid  from  the 
very  first,  and  of  thereby  obviating  the  necessity  of 
changing  the  receiver, — a most  dangerous  operation 
when  distilling  sulphuric  acid.  If  the  acid  contains 
nitrons  compounds,  1 heat  it  in  a porcelain  capsule  to  a 
temperature  of  about  i i o°  C.,  with  a small  portion  of 
oxalic  acid,  till  the  latter  is  completely  decomposed,  and 
all  effervescence  has  ceased  ; about  I to  | per  cent,  is 
amply  sufficient  for  nearly  all  samples  of  commercial 
acid.  It  is  best  to  add  the  oxalic  acid  before  heating, 
and  to  stir  constantly  till  the  reaction  is  completed.  I 
now  allow  the  acid  to  cool  down  to  about  ioo°  C.,  and 
add  to  it  a solution  of  bichromate  of  potassa  in  sulphuric 
acid,  or  some  of  the  salt  itself  in  fine  powder,  until  the 
pure  green  colour  at  first  produced  by  the  formation  of 
setquioxide  of  chromium  is  replaced  by  a yellowish 
n,  indicating  an  admixture  of  chromic  acid  in  the 
state.  The  acid  so  prepared,  being  now  distilled, 
passes  from  the  firet  perfectly  free  from  all  impurity. 
'Ihe  addition  of  the  bichromate  has  another  advantage, 
vir.,  that  if  it  be  first  of  all  applied  to  a small  sample  of 
the  commercial  acid,  it  indicates  the  presence  of  free 
sulphurous  acid,  as  well  as  of  arsenious  acid,  and  cither 
of  these  being  present,  we  may  presume  on  the  absence 
of  nitrous  compounds. 

No  doubt  permanganates  would  answer  equally  well ; 
but  the  bichromate  of  potassa,  which  is  cheap  and 
easily  procured,  is  so  convenient  and  inexpensive  as  to 
leave  nothing  to  be  desired. 

Ba#ner«s  de  Bfgnrra,  February  i$. 
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The  British  Pharmacopoeia. 

(Continued  from  pop e 87.)  . 

Acidum  Artenioium. — The  British  Pharmacopoeia 
follows  that  of  the  Dublin  College  in  directing  the 
arsenious  acid  of  commerce  to  bo  rcsublimcd  for  medi- 
cinal purposes.  This  is  undoubtedly  necessary  if  by  the 
acid  of  commerce  we  are  to  understand  the  arsenic  in 
powder  commonly  sold,  which  is  often  largely  adul- 
terated. The  vitreous  acid  described  by  the  London 
College  in  > 8 s t , and  which  will  always  be  supplied  by 
wholesale  houses,  is,  however,  sufficiently  pure,  and 
another  sublimation  is  quite  unnecessary.  Two  tests  are 
given  for  ascertaining  the  complete  purity  of  arsenious 
acid,  which  can  bo  applied  by  tho  pharmaceutist  to  the 
vitreous  acid.  The  first  is  the  complete  volatilisation  by 
heat.  The  second  is  a volumetric  method  by  means  of 
a normal  solution  of  iodine.  This  method  is  based  upon 
the  fact  that,  when  arsenious  acid  is  brought  into  con- 
tact with  iodine  in  the  presence  of  water  and  an  alkali, 
it  is  converted  into  arsenic  acid.  Four  grains  of  arsenious 
acid  arc  directed  to  be  dissolved  with  eight  grains  of 
pure  bicarbonate  of  soda.  The  quantity  of  alkali  is  not 
important  to  long  as  there  is  at  least  double  the  amount 
of  arsenious  acid  present,  such  a proportion  being  neces- 
sary to  combine  w ith  the  hy driodic  acid  set  free.  The 
ultimate  results  of  the  reaction  are  expressed  in  the 
equation,  AsO,+  xl  + iNaO  =.  AsO,+  iNal. 

The  volumetric  solution  of  iodine  is  to  be  made  by 
dissolving  111*11;  grains  of  pure  iodine  and  150  grains 
of  iodide  of  potassium  in  sufficient  water  to  make  a 
pint.  100  measures  of  this  solution  will  contain  one- 
tenth  of  an  equivalent,  or  11*7  grains  of  iodine;  conse- , 
quently,  So*8  measures  will  be  nectssary  to  oxidise  four  I 


grains  of  arsenious  acid.  The  iodine  solution  is  directed 
to  be  added  to  the  alkaline  arsenical  solution  as  long  as 
the  colour  is  discharged.  A plainer  indication  of  tho 
termination  of  the  reaction  is,  however,  obtained  by 
following  the  plan  recommended  in  all  books  on  volu- 
metric analyses,  where  a little  solution  of  starch  is 
directed  to  be  added  to  the  arsenic  solution.  The  smallest 
excess  of  iodine  is  then  distinctly  seen  by  the  production 
of  the  well-known  blue  colour. 

The  same  method  is  employed  for  determining  tho 
strength  of  the  solution  of  Acidum  Sutphurosum.  The 
exact  strength  of  this  solution  can  hardly  be  a matter 
of  much  importance,  but  the  Pharmacopoeia  intends  a 
saturated  solution  of  the  acid  in  water,  which  will  have 
the  density  1 *04.  “ One  fluid  drachm  of  this  solution  mixed 
with  a little  mucilage  of  starrh  does  not  acquire  a per- 
manent blue  colour  with  the  volumetric  solution  of  iodine, 
until  1C4  measures  of  the  latter  have  been  added  to  it.” 

These  directions  are  incomplete  in  one  important  bnt 
very  obvious  particular.  It  is  omitted  to  be  stated  that 
the  acid  must  be  considerably  diluted  with  water,  or  the 
analyst  will  probably  be  led  into  error.  With  dilute 
solutions  of  sulphurous  acid  the  following  reaction  takes 
place: — SO,  + I + HO  = So,  + HI ; but  Bunsen  has  shown 
that  with  a concentrated  solution  the  reaction  is  in  a short 
time  reversed: — S03  + Hl  — SOj  + I + HO.  Strict  accu- 
racy, moreover,  cannot  be  expected  with  a measured 
quantity.  Fluid  measures  arc  seldom  graduated  with 
accuracy,  and  no  two  persons  would  probably  measure 
exactly  the  same  quantity.  A fluid  drachm  besides 
requires  164  measures  of  the  iodine  solution,  which 
involves  filling  the  burette  twice,  or  the  employment  of 
two.  It  would  have  been  better  to  have  directed  a 
weighed  quantity  to  be  employed,  although  in  that  case 
a loss  of  acid  w ould  bo  experienced  in  consequence  of 
the  exposure.  As  we  have  said,  however,  the  exact 
strength  of  this  solution  of  sulphurous  acid,  so  long  as 
it  is  somewhere  near  the  point  of  saturation,  cannot  be  a 
matter  of  much  importance. 

The  process  given  for  tannic  acid  is  one  which  may  be 
easily  applied  to  the  production  of  the  article  on  a small 
scale,  but  which  no  manufacturer  would  think  of  apply- 
ing on  a large.  Its  adoption  by  the  Committee  is  some- 
what surprising,  since  a good  manufacturing  process 
was  offered  to  them  by  an  experienced  maker.  Tho 
method  more  generally  employed  is  tho  following: — 
Finely  powdered  gall-nut  is  made  into  a stiff  paste  with 
ether  and  water — ono  pound  of  galls  require  twenty 
ounces  of  ether  and  four  ounces  of  water.  This  paste  is 
placed  in  a canvas  bog,  and  is  then  submitted  to  pressure. 
A thick  solution  of  tannic  acid  is  thus  squeezed  out, 
which  only  requires  careful  drying.  To  obtain  the  acid 
in  the  light  vesicular  condition  in  which  it  is  found  in 
commerce  requires  careful  manipulation.  It  is  best 
dried  in  small  portions  in  a current  of  heated  air,  or  the 
heat  may  be  applied  above  the  acid.  A little  gallic  acid 
is  no  doubt  obtained  by  the  above  process,  but  the 
amount  is  small,  and  can  lie  of  no  importance. 

The  process  for  tartaric  acid  may  be  recommended  to 
any  pharmaceutist  who  cares  to  amuse  himself  by  making 
a little  of  this  acid,  or  who  wishes  to  instruct  an  appren- 
tice. A manufacturer  of  the  acid  on  a large  scale  would 
be  more  likely  to  employ  tho  process  we  recently  quoted 
from  Dr.  Hofmanu’s  “lteport  on  the  Internation  d Ex- 
hibition.” The  inquiry  again  suggests  itself — Why  the 
compilers  of  the  Pharmacopoeia  troubled  themselves  at 
all  about  these  processes,  well  knowing  that  they  would 
never  be  followed  ? 


(To  bo  continued.) 
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CHEMICAL  GEOLOGY, 

A Course  of  Twelve  Lecture*,  by  Dr.  Percy,  F.R.S.  De- 
livered at  the  Royal  School  of  Mines,  Museum  of  Practical 
Geology , Jermyn  Street . 

Lecture  YI. — Saturday , January  9,  1864. 

Ladies  and  Gentlemen, — I have  one  or  two  further 
remarks  to  add  concerning  the  production  of  felspar. 
According  to  Daubree,  when  china  clay,  of  which  we 
ahall  speak  by  and  by,  is  heated  to  a very  high  tempera- 
ture in  water  containing  silicate  of  soda,  a double  silicate 
of  alumina  and  alkali  is  formed  which  has  all  the  characters 
of  felspar.  Daubrle  remarks  that  possibly  the  Sangen- 
h&usen  felspar,  of  which  I showed  you  some  crystals  on 
the  last  occasion,  may  have  been  produced  by  aqueous 
agency,  although  a furnace  product.  He  seems  to  labour 
under  a mistake  in  asserting  that  these  crystals  were 
obtained  at  the  upper  part  of  the  furnace.  The  contrary 
is  the  fact.  They  were  obtained  below,  in  the  hearth,  at 
or  near  the  bottom  of  the  furnace.  That,  I think,  is  a 
very  important  point  to  bear  in  mind. 

I also  omitted  to  mention  a singular  product  which  may 
be  obtained  from  our  blast  furnaces  on  a very  large  scale, 
and  resembling  pumice  in  character.  If  a small  stream 
of  common  slag,  of  which  you  saw  several  specimens  at 
the  last  lecture,  be  allowed  to  flow  into  w'ater,  it  becomes 
puffed  up  into  a light  and  remarkably  porous  body,  very 
similar,  indeed,  in  external  character,  to  pumice,  and  sug- 
gesting, in  fact,  the  mode  in  which  pumice  may  have  been 
formed.  This  white  specimen  was  obtained  in  my  pre- 
sence in  South  Wales  from  a slaj;,  which,  allowed  to  con- 
solidate in  the  ordinary  way,  is  perfectly  black,  but  which, 
owing  to  this  fine  state  of  division,  is  white.  When 
breathed  upon  it  emits  an  odour  of  sulphuretted  hydrogen, 
owing  to  the  presence  of  sulphide  of  calcium. 

The  next  compound  to  which  I have  to  direct  your 
attention  is  mica.  The  formula  of  this  body  is 
3RO,2SiO,  + i(Al3OaSiOj). 

The  ItO  base  is  of  the  lime  or  potash  type.  You  will 
remember  that  3KO,iSiOa  is  the  formula  expressive  of 
wollastonite.  The  oxygen  of  the  silica  in  mica  is  equal 
to  that  of  the  alumina  series.  Mitschcrlich  found  mag- 
nesian mica  in  an  old  slag  heap  in  Sweden  ; and  Iiausmann 
is  also  said  to  have  found  mica  in  cavities  of  sandstone 
from  the  hearth  of  a blast  furnace,  which  previously 
showed  no  trace  of  mica.  I have  examined  several  speci- 
mens from  such  hearths,  but  I have  never  found  any 
trace  of  mica  in  them.  Daubrta  informs  us  that  he  produced 
uniaxial  mica  in  hexagonal  scales  from  clay  in  super- 
heated water,  containing  silicates  dissolved.  These  arc 
all  the  facts  which  we  know  at  present  concerning  the 
artificial  production  of  mica. 

I will  direct  your  attention  for  a few  moments  to  another 
silicate  of  great  interest,  especially  in  an  economical  point 
of  view.  I allude  to  ultramarine,  which  is  a compound  of 
silicate  of  soda  and  alumina.  This  remarkable  body, 
which  has  such  a fine  colour,  may  be  artificially  produced, 
and  is  now  prepared,  in  fact,  on  a very  large  scale  as  a 
chemical  product.  Chemically,  it  is  identical  with  the 
native  mineral,  though  certainly,  in  other  respects,  it  is 
inferior  to  it.  The  quality  of  the  tint,  I think,  and  also 
certain  other  physical  points  connected  with  it,  distinguish 
it  from  native  ultramarine.  It  was  accidentally  found  in 
a soda  furnace  a great  many  years  ago  by  Uuimct. 

It  is  made  by  heating  carbonate  of  soda  and  China  clay 
with  an  excess  of  sulphur,  under  certain  conditions  as  to 
temperature.  It  may  be  made  with  great  facility  in 
covered  crucibles,  by  keeping  them  heated  for  about  three 
or  four  hours  at  a tolerably  red  heat.  \ou  obtain 
thus  a greenish  product.  Here  is  some  of  it ; but  it 


becomes  blue  on  rossting  with  access  of  air.  There  is 
considerable  difficulty  in  producing  the  right  quality  of 
tint,  as  there  is  with  almost  all  colours.  I have  made  a 
great  many  experiments  upon  this  subject,  occupying 
several  months.  Here  are  several  of  the  products  obtained 
directly  in  the  manner  described.  The  colouring  principle 
is  still  very  mysterious.  Sulphide  of  iron  is,  no  doubt,  in 
some  way  or  other  connected  with  it.  What  the  precise 
chemical  principle  is,  we  are  not  able  to  assert  at  present 
with  any  degree  of  certainty.  The  colour  depends 
evidently  upon  the  presence  of  a small  quantity  of  sul- 
phide of  iron,  which  is  one  of  the  constituents.  It  is 
immediately  discharged  on  the  application  of  an  acid, 
sulphuretted  hydrogen  being  evolved,  and  the  whole  mass 
being  rendered  colourless.  In  the  native  lapis  lazuli,  or 
ultramarine,  you  will  almost  always  observe  the  associa- 
tion of  iron  pyrites. 

The  hydrated  silicates,  which  wo  have  next  to  consider, 
occur  abundantly  in  nature,  and  constitute  some  of  the 
most  beautiful  minerals  which  adorn  our  mineralogical 
collections,  as,  for  example,  the  extensive  family  of  zeolites. 
They  occur  especially  in  the  cavities  of  rocks  of  igneous 
origin,  as  well  as  in  sedimentary  beds— stilbite  and 
apophyllite,  for  instance,  in  the  fresh  water  limestones 
of  Auvergne.  Hydrated  silicates  are  also  met  with  in 
fossilifirous  limestones  in  Scotland.  These  silicates  lose 
their  water  when  exposed  to  a good  red  heat ; yet  Bunsen 
has  shown,  by  experiment,  that  it  is  possible  to  produce 
a silicate  at  a bright  red  heat  which  contains  water. 
He  took  two  parts  by  weight  of  lime  and  ten  of  silica,  and 
mixed  them  intimately  together.  He  then  put  them 
into  ninety  parts  by  weight  of  molten  caustic  potash, 
keeping  the  whole  at  a bright  red  heat  for  some  tune,  and 
allowed  the  mixture  to  cool  slowly.  In  this  way  a white 
product  is  obtained,  which,  when  put  into  water,  forms 
beautiful  white  crystals  of  a silicate  of  lime  containing 
w'ater,  the  excess  of  potash  dissolving  out.  We  have 
repeated  this  experiment,  using  for  the  purpose  a gold 
crucible,  which  is  now  a common  vessel  in  our  labora- 
tories. Here  is  the  result.  This  is  most  distinctly  crys- 
tallised, though  it  has  lost  a little  of  its  water.  It 
has  the  formula  to  which  1 have  had  occasion  to  refer 
so  frequently— namely,  that  of  wollastonite  plus  a small 
quantity  of  Water,  the  amount  of  which  is  not  dis- 
tinctly stated.  The  formula  is, — 3CaO,2SiOa  + Aq,  the 
oxygen  of  the  silica  being  double  that  of  the  lime.  Pos- 
sibly the  crystals  may  have  been  hydrated  by  the  action 
of  the  water.  This  Bilicate  loses  all  its  water  at  a red 
beat,  after  the  potash  in  which  it  was  fotmed  is  dissolved 
out.  I should  observe,  that  molten  caustic  potash  may 
retain  water,  even  at  high  temperatures.  In  fact,  the 
water  cannot  be  expelled  by  heat  alone.  It  might 
be  urged,  that  the  silicate  of  lime  produced  is  at  first 
anhydrous,  and  subsequently,  as  I have  said,  becomes 
hydrated  by  the  action  of  the  water.  Some  hydrated 
silicates  are  decomposed  with  more  or  less  rapidity 
by  exposure  to  the  air.  The  well-known  mineral, 
laumonite,  undergoes  decomposition  on  exposure  to  the 
air,  and  becomes  opaque  And  pulverulent  in  mineralogical 
cabinets.  Many  hydrated  silicates,  on  the  other  hand, 
are  not  thus  decomposed.  The  composition  of  laumo- 
nitc  is  3CaO,zSiOa  plus  three  equivalents  of  silicate  of 
alumina  of  the  formula  Al30„aSiOa,  and  twelve  equiva- 
lents of  water.  But  even  anhydrous,  as  well  as  hydrated, 
silicates  undergo  slow  decomposition  by  exposure  to  the 
air.  Take  the  familiar  case  of  common  glass.  It  is  no 
uncommon  thing  to  obtain  specimens  of  glass  from  old 
buildings,  which  present  most  singular  results  in  respect  to 
corrosion.  I have  specimens  which  present  numerous 
small  spherical  cavities  more  or  less  regularly  diffused 
over  the  whole  surface.  The  anhydrous  silicates  which  are 
especially  subject  to  the  decomposing  influence  of  the 
atmosphere  are  those  which  contain  much  alkaline  base. 
Felspar  is  thus  decomposed,  forming  kaolin — an  amor- 
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phous  hydrated  silicate  of  alumina,  the  potash  being 
washed  away  as  silicate,  or  as  silicate  and  carbonate,  with 
the  separation  of  more  or  leas  silica.  At  high  temperatures 
water  exerts  a strongly  decomposing  action,  even  upon 
ailicates  like  glass.  I have  already  referred  to  some  of 
the  results  of  this  action.  We  shall  have  further  to 
consider  it  by-and-by. 

In  nature  there  is  strong  evidence  for  supposing  that 
all  hydrated  silicates  result  from  the  action  of  water  per- 
colating through  rocks  In  many  volcanic  rocks — rocks 
clearly  of  igneous  origin— cavities  abound,  containing,  an 
I have  said,  beautiful  crystals  of  hydrated  silicates.  Well- 
known  specimens  of  such  crystals  abound  in  all  our 
mineralogical  cabinets. 

With  regard  to  the  formation  of  these  hydrated  silicates, 
I have  first  to  call  your  attentien  to  some  extremely 
interesting,  and,  as  it  appears  to  me,  important  observa- 
tions by  Daubree,  who  has  given  us  the  results  of 
experiments  which  have  now  lasted  for  at  least  two 
thousand  years,  and  his  remarks  are  in  every  way 
remarkable  and  deserving  of  attention.  At  Plombi&res  arc 
the  remains  of  Roman  works,  constructed  with  a view  to 
carry  off  the  thermal  waters  there,  the  highest  tempera- 
ture of  which  is  from  70°  to  730  centigrade.  Under  the 
pavement  of  the  streets,  also,  at  a great  depth,  are  subter- 
ranean conduits  or  aqueducts,  of  which  the  objec  tu’&s  to 
intercept  the  thermal  waters,  and  convey  them  to  reservoirs. 
Where  the  waters  emerged,  the  Romans  made  a bed  of 
concrete,  but  without  sand,  using  lime,  fragments  of  brick, 
and  sandstone  {grit  bizarrt.)  This  bed  of  concrete  extends 
more  than  ninety  metres  in  length,  and  in  some  places  to 
the  depth  of  not  less  than  three  metres.  It  rests 
occasionally  directly  upon  the  granite  of  that  region,  hut 
for  the  most  part  is  separated  from  it  by  a bed  of  alluvial 
gravel.  By  the  long. continued  action  of  the  thermal 
waters,  singular  chemical  changes  have  taken  place,  and 
zeolites,  together  with  other  minerals,  have  been  produced. 
They  occur  especially  in  cavities  in  the  moss,  in  which 
they  form  mawillated  and  sometimes  crystalline  incrusta- 
tions. In  the  granite,  subject  to  precisely  the  same  condi- 
tions as  the  brick  and  mortar,  no  zeolites  were  detected. 
There  are  in  the  museum  specimens  from  this  place. 

Daubr&e  has  detected  several  compounds  in  this  concrete. 
The  first  to  which  I shall  call  your  attention  is  the  well- 
known  mineral  apophy Hite— undoubtedly  one  of  the  most 
beautiful  minerals  in  the  world.  It  crystallises  in  tho 
pyramidal  system.  It  has  the  same  formula  as  wollastonite, 
namely,  three  equivalents  of  base  of  the  RO,  or  liine 
type,  two  equivalents  of  silica,  and  two  of  water ; but  the 
base  consists  of  potash  and  lime,  and  the  relation  of  the 
potash  to  the  lime  is  as  one  to  eight — eight  equivalents 
of  lime  to  one  of  potash  — 3RO,zSiOa  + »HO.  Fluor 
is  mentioned  in  small  proportion  in  many  analyses. 
Daubree  found  the  apophyllite  lining  small  cavities  in  the 
calcareous  part  of  the  concrete.  It  has  precisely  the  same 
crystalline  form  as  the  native  mineral.  In  fact,  it  is  in  all 
respects  identical  with  it.  The  thermal  waurs  at  Flom- 
bieres  contain  an  alkaline  silicate,  and  by  the  action  of 
this  water  flowing  over  the  carbonate  of  lime  during  these 
twenty  centuries,  apophyllite  has  been  formed.  IVe  have 
the  carbonate  of  lime  in  the  concrete,  the  silicate  of  potash 
in  the  water,  and  all  the  elements  requisite  to  constitute 
apophyllite  ; and,  accordingly,  we  have  it  produced.  The 
proportion  of  the  silicate  of  potash  in  the  water  may  be 
very  small,  but  the  water  has  been  perpetually  renewed. 
The  stream  has  continued  to  flow  over  the  concrete,  and 
in  time  the  mineral  has  been  formed  on  a somewhat  con- 
siderable scale. 

Native  apophyllite  occurs  precisely  in  similar  conditions. 
It  is  met  with  in  cavities,  and  in  veins,  in  transition  slate, 
in  amygd&loidal  rocks,  and  in  basalt ; in  fact,  precisely  in 
such  conditions  in  which  water  may  have  operated  by  per- 
colation, os  it  has  done  in  the  production  of  the  artificial 
mineral  at  Plombifere*. 


Another  mineral  yrhich  Daubree  has  found  produced  in 
these  curious  remains  of  Roman  workmanship  is  the  well- 
known  substance  called  chabasie.  It  is  rhombohedral, 
approximating  to  the  cube  in  point  of  form.  The  first  part 
of  its  formula  is  the  same  as  in  apophyllite— a silicate  of 
the  RO  base.  Then  there  are  three  equivalents  of  a silicate 
of  alumina,  pint  18  of  water — 

3RO,iSiO,  + 3(AlaOj,iSiO.)  + 18HO. 

Now,  this  base  (RO)  is  represented  by  lime,  soda,  and 
potash,  RO  CaO,NaO,KO.  In  many  of  the  cavities  in 
the  bricks  were  perfectly  colourless  and  limpid  crystals 
of  chabasie,  exactly  similar  to  the  native  mineral  in  all 
respects.  They  presented  slight  striations  parallel  to  the 
edges  like  many  of  the  native  crystals,  and  also  the  usual 
made  in  some  cases.  The  crystals  were  measured,  and 
found  to  present  exactly  the  same  characters  as  native 
specimens. 

Daubree  tells  us  that  he  detected  other  zeolitic  minerals, 
but  has  not  yet  proved  their  identity  with  native  species, 
not  having  been  able  to  obtain  fhem  sufficiently  pure  and 
in  sufficient  quantity  for  analysis.  In  several  cases  he  has  ob- 
served the  chabasie  crystals  studded  over  with  microscopic 
crystals,  similar  in  all  respects  to  a mineral  termed  gis- 
mondine ; and,  more  rarely,  needle-like  scolezite  occurs, 
and  also  a few  prisms  like  harm  at  ome.  The  thickness  of 
these  zeolitic  incrustations  is  not  more  than  about  i&cths 
of  an  inch  ; so  that,  after  all,  the  crystals  arc  but  micro- 
scopic, but  still  they  arc  identically  the  same  in  character 
os  those  occurring  in  nature.  The  size  is  a question  of 
time.  If  we  con  get  crystals  of  this  size  in  zooo  years,  we 
can,  of  course,  get  them  proportionately  larger  in  100,000 
years ; and  even  100,000  years  is  a short  period  in  a 
geological  point  of  view. 

In  cavities  at  the  lower  part  of  the  bed  of  masonry,  and 
near  tho  points  which  receive  a direct  jet  of  thermal  water, 
occur  tolerably  copious,  gelatinous,  transparent,  and  colour- 
less deposits,  the  substance  of  which  becomes,  on  drying  in 
the  air,  opaque,  snow-white,  and  maxmllatcd,  presenting 
the  appearance  of  concentiic  layers,  which  are  fibrous  in 
fracture,  and  highly  suggestive  of  the  structure  of  mala- 
chite, or  certain  kinds  of  brown  haematite,  with  which 
every  geologist  is  familiar.  This  substance  gelatinises 
with  acids.  It  has  a simple  formula — one  equivalent 
of  lime,  one  of  silica,  and  two  of  water,  so  that  the  oxygen 
of  the  silica  is  three  times  that  of  the  lime : — 

C'aO,Si03  + zHO. 

Along  with  the  minerals  which  I have  just  mentioned, 
Daubree  has  found  hyalite,  which  we  studied  in  a previous 
lecture.  It  could  not  be  distinguished  from  that  found  in 
basalts.  He  also  discovered  a variety  of  common  opal, 
or  a substance  exactly  resembling  opal  in  all  respects, 
having  a greyish  colour,  and  resinous  lustre.  He  found 
arragonite  and  calcspar  associated  with  chabasie,  as  in  the 
volcanic  rocks  of  Iceland.  There  was  also  fluorspar,  white, 
and  occasionally  of  a violet  tint,  occurring  often  in  the 
vicinity  of  apophyllite,  which  itself  frequently  contains 
fluor.  There  is  no  difficulty  in  accounting  for  the  presence 
of  this  fluorspar,  for  the  water  of  Flombiirea  was  found  to 
contain  fluor.  I spoke  to  you,  on  a former  occasion,  of  the 
solubility  of  fluor  spar  in  water.  He  also  met  with  what 
he  believed  to  be  a new  species  of  salt, — a hydrated  car- 
bonate of  magnesia,  though  that  fact  is  not  ascertained  at 
present,  the  quantity  obtained  being  too  small  for  analysis. 

Here,  then,  we  have  a number  of  minerals  produced, 
apparently,  in  the  some  conditions.  These  zeolites  do 
not  occur  exceptionally,  but  in  every  part  of  the  con- 
crete traversed  by  tho  thermal  waters.  1 think  you  will 
agree  with  me,  that  not  only  the  identity  of  these  zeolites, 
in  their  physical  and  chemical  characters,  with  those 
occurring  in  nature,  but  also  the  apparent  identity  of  the 
conditions  under  which  both  have  been  formed,  is  exceed- 
ingly interesting  and  instructive  to  the  geologist.  These 
conditions  are  of  the  most  ordinary  kind.  There  is  no 
necessity  whatever  for  the  assumption  of  the  agency  of 
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water  at  very  high  temperatures,  ami,  conaequently,  under 
very  great  pressure,  although,  in  some  cases,  there  can  be 
little  doubt  that  these  conditions  have  obtained.  Wohler 
dissolved  and  crystallised  apophyllite  in  water  at  i8o° 
centigrade,  under  a pressure  of  ten  atmospheres.  Hut  we 
see  that,  under  ordinary  conditions,  some  of  our  most 
beautiful  minerals  have  been  generated  simply  by  the 
action  of  a mineral  spring  operating,  century  after  century, 
.upon  a common  bed  of  concrete.  Daubree  observes  that, 
notwithstanding  the  extreme  hardness  of  the  Homan 
masonry,  it  was  yet  pervious  to  the  thermal  waters  by 
cavities,  by  Assures,  by  the  substance  of  the  mortar  itself 
being  porous,  and  especially  by  the  innumerable  blisters 
produced  in  the  bricks  by  burning.  It  is  curious  that  such 
distinct  minerals  should  be  formed  close  to  each  other  in  con- 
ditions apparently  so  similar, — from  the  same  matter  under 
the  action  of  the  same  thermal  water.  Daubrle  remarks : 
— “ If  it  were  not  for  the  difference  of  colour,  it  would  even 
be  very  possible  to  confound  parts  of  the  concrete  charged 
•with  zeolites  with  basaltic  tufAs,  in  which  the  same  minerals 
have  been  formed.  The  bricks,  with  their  * boursouffiiire* ' 
and  their  drusy  cavities,  imitate,  in  a surprising  manner, 
amygdaloidal  rocks.  Such  an  identity  in  results  incon- 
testably reveals  great  analogies  in  origin.*' 

We  now  come  to  the  transformation  of  glass  into  zeolitic 
substances  by  means  of  superheated  water.  I spoke  to 
ou  on  a former  occasion  of  the  action  of  water  at  a 
igh  temperature — 4O0c  centigrade — and,  therefore,  under 
great  pressure,  upon  glass.  Daubree  finds,  that  when  the 
temperature  is  lower,  the  products  are  different,  lie 
obtained  & hydrated  silicate,  which  retained  some  of  the 
alkali,  by  the  action  of  w*ater  at  ioo°  centigrade.  The 
form  of  the  glass  was  preserved,  but  the  glass  itself 
increased  in  volume  about  one- third,  and  became  opaque 
and  snow-white.  It  is  found  to  be  very  decidedly 
fibrous  in  structure.  It  is  easily  fusible,  and  completely 
decomposable  by  the  action  of  acida — hydrochloric  acid, 
for  example — even  without  the  aid  of  heat.  Its  composi- 
tion, after  washing  well  with  boiling  water,  and  then 
drying  at  too*  centigrade,  was  very  analogous  to  the 
mineral  called  pectolite,  which  occurs  in  spherical  masses, 
consisting  of  delicate  radiated  fibres.  It  contained — 
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and  traces  of  alumina.  By  the  action  of  water  at  400° 
centigrade,  Daubrtfe,  it  may  be  remembered,  obtained  a 
multitude  of  minute  crystals  of  quartz,  and  also  wollas- 
tonito  in  aeicular  crystals.  This,  again,  is  important, 
ns  showing  that  different  products  may  be  obtained  from 
the  same  silicate  of  soda  and  lime  by  the  operation  of 
•water  at  different  temperatures. 

The  hydrated  silicate,  to  which  I have  next  to  direct 
your  attention,  is  one  which  abounds  in  nature — namely, 
clay.  I intend  to  speak  of  clay  only  chemically.  It  is 
essentially  a hydrated  silicate  of  alumina — a silicate  of 
alumina  combined  with  water.  The  water  cannot  be 
expelled  at  a very  gentle  temperature— for  example,  by 
boiling.  By  exposing  it  to  a boiling  temperature,  you 
may  drive  off  what  is  called  the  hygroscopic  portion  of  the 
water— that  which  forms  no  part  of  the  essential  constitu- 
tion of  the  clay,  but  the  water  of  combination  is  expelled 
at  a higher  temperature.  Upon  this  water  of  combination 
depends  the  plastic  property  of  the  day,  and  when  it  is 
driven  off,  the  fictile  property  of  the  clay— or  its  power  of 
being  moulded— is  lost.  When  the  water  of  combination 
has  been  once  removed  by  a high  temperature,  the  clay 
cannot  regain  it  by  the  addition  of  water. 

Apparently  gTe&t  varieties  of  clsy  occur  in  nature,  but 
they  arc  all  reducible  to  one  or  two  simple  formulae.  The 


various  kinds  of  this  hydrated  silicate  are  due  chiefly 
to  the  admixture  of  foreign  matters.  I shall  take,  as 
a typical  example  of  all  clay,  kaolin,  or  China  clay, 
which  occurs  in  Cornwall,  and  I shall  show  you  how  it 
may  be  derived  from  felspatic  rocks.  There  arc  many 
analyses  of  this  clay  which  are  very  nearly  concordant. 

I will  give  you  one  of  the  moat  reliable  of  China  clay 
from  Cornwall : — 

Silica 46*31 

Alumina  .....  39*74 
Water  (combined)  . . • 11*67 

Those  are  the  essential  ingredients.  The  accidental  in- 
gredients which  are  more  or  less  frequently  found  in  this 
clay  in  small  quantity,  but  which  are  unessential,  arc — 

Lime 0*36 

Magnesia 0*44 

Oxide  of  iron  ....  0*17 

This  is  one  of  the  published  analyses.  I have  not  the 
slightest  doubt  that  there  is  an  omission  here,  for  in 
all  the  clays  which  we  have  examined  a sensible 

amount  of  alkali  is  present ; but  unfortunately  the  deter- 
mination of  alkali  involves  a great  deal  of  trouble,  and 
chemists  will  not  incur  it  unless  they  have  reason  for 
doing  60,  and* wish,  for  some  scientific  purpose,  to  work 
oat  the  analysis  properly. 

Such,  then,  is  the  composition  of  China  clay,  which  is 
so  extensively  used  by  the  potters.  Let  us  see  how  this 
China  clay  may  be  derived  from  felspar.  We  know  that 
it  may  be  so  derived,  because  we  can  distinctly  trace 
the  progress  of  its  formation  in  Cornwall  and  elsewhere. 
We  will  take,  first  of  tfll,  the  formula  of  felspar,  which 
consists,  you  will  remember,  of  a silicate  of  potash  com- 
bined with  a silicate  of  alumina.  We  require  two  equiva- 
lents of  felspar,  and,  to  make  the  formula  quite  plain,  I 
will  express  it  in  this  way — zKO  + iAla03  + 8S»Or  You 
will  find  that  that  represents  exactly  two  equivalents  of 
felspar.  If  we  then  deduct  from  those  two  equivalents  of 
felspar  two  of  potash  and  five  of  silica,  we  get  the  formula 
of  kaolin,  or  one  of  the  formulae  most  generally  adopted 
as  expressive  of  the  composition  of  kaolin — xAlaOa  + 3SiOa. 
The  formula  is  not  thoroughly  settled  by  chemists,  but 
the  one  I have  given  is  not  far  from  the  truth.  Thus,  two 
equivalents  of  potash  and  five  of  silica  have  to  be  removed 
from  the  felspar.  The  silica  may  go  off  partly  as  silicate 
of  potash,  and  possibly  partly  in  a free  state.  There  is, 
then,  no  chemical  difficulty  whatever  in  understanding 
how  kaolin  should  be  derived  from  felspar,  and  there  is  no 
doubt  whatever  that  kaolin  and  all  other  clays  hare  pro- 
ceeded from  some  rocks  of  this  kind. 

I will  make  some  special  observations  on  a few  important 
clays  which  abound  in  this  country,  especially  in  our  coni 
measures,  and  which  possess  highly  refractory  properties, 
or,  in  other  words,  resist  high  temperatures.  These  are  termed 
fire  clays.  They  consist  essentially  of  hydrated  silicate  of 
alumina.  We  have  examined  many  of  them,  ond  in  all  we 
find  a considerable  amount  of  silica  in  the  form  of  sand.  I 
will  give  you  the  composition  of  one  of  the  most  refractory 
of  these  clays,  which  is  extensively  used  by  glass  makers 
in  making  their  pots.  It  is  a Stourbridge  clay  of  best 
quality  : — 

Silica  ......  65*10 

Alumina 

Potash o*i  8 

Lime  0*14 

Magnesia 0*18 

Oxide  of  iron  . . . .1*92 

Phosphoric  acid  ....  0*06 
Organic  matter  ....  0*58 
Water  (combined)  . . .7*10 

Water  (hygroscopic)  . . . 1*18 

99*66 

The  silica  exists  partly— in  fact,  the  largest  part — 
combined  with  alumina,  and  partly  in  tne  form  of 
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grains  of  sand.  The  sand  may  be  separated  more  or  less 
completely  by  the  procesa  of  levigation,  that  is,  by  tritu- 
rating the  clay,  and  then  suspending  it  in  water.  The 
particles  of  clay  being  finest,  will  remain  longest  sus- 
pended, and  the  particles  of  sand  will  go  to  the  bottom. 
Potnah  is  present  in  the  clay  to  a small  extent,  and 
possibly  a little  soda  too.  I venture  to  affirm  that 
in  every  clay,  without  one  exception,  if  due  search 
be  made,  potash  will  be  found — frequently  in  company 
with  soda.  In  some  fire-clays  it  is  found  to  the  amount 
of  a per  cent.  Soda  has  been  detected  to  the  extent  of  3 
per  cent.  Magnesia  also  is  always,  or  almost  always, 
present.  Frequently  these  clays  contain  iron  pyrites 
diffused  through  the  mass,  and  this  is  a source  of  great 
inconvenience  to  brick-makers.  The  pyrites  becomes 
oxidised  in  the  burning,  and  acta  injuriously  upon 
the  clay,  covering  the  bricks  with  small  black  spots. 
Phosphoric  acid  is  present,  as  we  might  expect.  In 
analyses  of  clay  for  commercial  purposes  several  of  these 
ingredients  are  omitted,  such  as  the  phosphoric  acid  and  the 
alkali.  In  the  analysis  given  the  organic  matter  amounts  to 
only  about  one  half  per  cent.,  and  consists,  probably,  of 
bituminous,  or  coaly  matter.  The  water  combined  with  the 
clay  is  that  which  cannot  be  displaced  at  a temperature, 
say,  of  ioo°  centigrade,  or  even  much  higher.  The 
hygroscopic  water  is  that  which  can  be  displaced  by  dedi- 
cation at  a comparatively  low  temperature.  These  clays 
are  very  often  dark  in  colour,  and  unctuous  to  the  touch. 
Whatever  varieties  clays  may  present  in  external  characters, 
they  are,  in  a chemical  sense,  extremely  similar.  I have 
endeavoured  to  explain  how  clays  may  be  derived  by  the 
conjoined  action  of  water  and  carbonic  acid  upon  rocks  — 
such  as  felspar— during  long  periods  of  time. 

I have  placed  before  you  a number  of  illustrations  of  hy- 
drated silicates — silicates  produced  by  double  decomposi- 
tion— the  decomposition  of  silicate  of  sodaby  various  metallic 
salts.  We  have  here,  for  example,  a pale  blue  silicate  of 
copper  so  produced.  This  is  a true  and  certain  combina- 
tion of  silica  and  oxide  of  copper.  We  find  on  boiling  it 
that  there  is  no  change  of  colour,  as  would  be  the  case  if 
there  were  no  combination  with  silica,  and  the  blue  colour 
were  due  to  hydrated  oxide  of  copper.  Then  we  have  a 
silicate  of  cobalt  and  a silicate  of  iron  produced  in  the  same 
way.  In  the  formation  of  this  silicate  of  copper,  a double  de- 
composition has  taken  place.  The  silica  of  the  silicate  of 
soda  has  left  the  soda,  and  gone  to  the  copper,  and  the  acid 
of  the  salt  of  copper  has  left  the  copper,  and  gone  to  the 
soda.  Here  is  a specimen  of  silicate  of  lead.  It  is  per- 
fectly hard,  and  gelatinous,  like  a very  strong  soap. 

We  will  now  proceed  with  another  branch  of  our  sub- 
ject, and  one  of  great  inteiest — namely,  sulphur  and  the 
sulphides. 

Sulphur  appears  to  have  played  a very  important  part 
in  the  economy  of  this  earth.  We  find  it  occurring 
native ; we  find  it  in  combination  with  metals,  forming 
various  sulphides ; and  we  find  it  as  sulphuric  acid  in 
combination  with  lime,  forming  gypsum,  and  with  other 
bases.  It  occurs  also  in  mineral  waters  as  sulphuretted 
hydrogen  ; and  it  is  evolved  from  volcanoes  in  the  form  of 
sulphurous  acid,  as  well  as  in  the  form  of  sulphuretted 
hydrogen.  With  its  properties  generally,  I must  take  it 
for  granted  that  you  are  familiar.  We  all  know  it  in  the 
form  of  common  brimstone,  which,  when  heated  suffi- 
ciently, takes  fire  upon  access  of  air,  and  continues  to 
bum,  producing  sulphurous  acid.  Sulphur  has  a very 
powerful  affinity  for  many  metals.  This  is  the  case  with 
respect  to  iron,  lead,  and  copper.  Some  sulphides  may  be 
exposed  to  any  degree  of  heat  without  access  of  air,  and 
yet  remain  permanent,  undergoing  no  trace  whatever 
of  decomposition.  This  is  the  case,  for  example,  with 
sulphide  of  lead,  and  certain  sulphides  of  iron.  There 
axe  sulphides  which  are  partially  decomposed  by  heat 
alone.  For  instance,  iron  pyrites,  when  strongly  heated 
in  a close  vessel,  loses  about  half  ita  sulphur.  There  are  , 
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others,  again,  which  are  wholly  decomposed,  when  heated, 
without  access  of  air,  as  sulphide  of  gold ; but  this 
sulphide  has  never  been  found  in  nature. 

Metallic  sulphides  differ  very  much — especially  in 
external  character — according  to  their  mode  of  preparation. 
We  have  them  in  the  amorphous  state,  and  we  have  them 
well  crystallised.  By  precipitation  from  solution,  they 
are  generally— or,  at  all  events,  in  the  laboratory  of  the 
chemist — thrown  down  in  the  amorphous  state.  Here  is 
a specimen  of  a nearly  white  powder,  which  is  a com- 
pound of  sulphur  and  zinc,  rapidly  produced  by  precipita- 
tion from  solution.  Here  is  one  of  the  same  sulphide 
which  has  a crystalline  structure,  and  is  entirely  different 
in  outward  appearance  from  that  rapidly  oroduced.  Here, 
again,  are  two  sulphides  of  antimony.  They  are  identical 
in  chemical  composition,  and  yet  the  two  arc  extremely 
dissimilar  in  their  external  characters.  One  has  been  pro- 
duced by  precipitation,  and  the  other  is  the  same  sul- 
phide fused  after  precipitation.  The  one  is  an  orange-red 
powder,  quite  amorphous ; and  the  other,  which  is  the 
same  substance  after  fusion,  presents  the  appearance  of  a 
metallic  body,  possessing  a highly  metallic  lustre  and 
crystalline  structure.  So,  again,  with  sulphide  of  bismuth. 
This  specimen  is  amorphous,  thrown  down  from  solution ; 
and  here  is  another  specimen  of  the  sulphide,  which,  after 
fusion,  has  become  lustrous  and  highly  crystalline. 

The  decomposition  of  some  of  these  sulphides  under 
certain  conditions  may  be  interesting  to  the  geologist. 
There  is  one  especially  to  which  I will  call  your  attention 
for  a moment,  namely,  the  sulphide  of  silver.  It  occurs 
abundantly  in  nature.  If  we  take  that  compound,  heat 
it,  say  to  redness,  and  then  expose  it  to  the  action  of  the 
vapour  of  water,  or  to  a current  of  hydrogen,  it  is  de- 
composed, the  sulphur  passing  off,  and  metallic  silver 
being  left.  The  silver  ao  left  presents  exactly  the 
same  f*»rm  as  those  beautiful  specimens  of  capillary 
native  silver  which  occur  in  our  mincralogical  cabinets. 
Some  of  the  sulphide*  which  we  find  in  nature  undergo 
spontaneous  decomposition.  This  is  the  case,  for  in- 
stance, with  one  of  the  sulphides  of  iron — white  iron 
pyrites,  a particular  species  of  bisulphide.  It  decom- 
poses, takes  oxygen  from  the  air,  and  forms  the  well 
known  yellow  mineral  substance  called  mity.  We  have 
numerous  examples  of  this  in  the  museum.  It  is  derived 
by  the  weathering  of  iron  pyrites.  It  is  a yellow  substance, 
and  is  a basic  sulphate  of  peroxide  of  iron.  Again,  we 
find  iron  pyrites,  converted  superficially  into  brown  oxide 
of  iron,  but  the  elimination  of  the  sulphuric  acid  gene- 
rated may  be  owing  to  the  action  of  bicarbonate  of  lime. 

I shtll  first  speak  of  iron  pyrites.  Although  I have  set 
apart  a lecture  expressly  for  iron,  I must  forestall  that 
part  of  the  subject  in  *0  far  as  relates  to  iron  pyrites — 
a compound  of  the  highest  interest  It  consists  of 
one  equivalent  of  iron  and  two  of  sulphur.  There  are 
two  well-known,  distinct  mincralogical  species,  of  which 
the  composition  per  cent,  is  the  same,  but  the  crystalline 
forms  are  very  different.  The  cubical  variety  is  the  one 
commonly  met  with ; and  it  is  that  which  is  most  per- 
sistent when  exposed  to  the  air. 

I wish  to  draw  your  attention  particularly  to  the  con- 
ditions under  which  iron  pyrites  may  be  formed.  There 
are  some  curious  points  relat  ng  to  its  occurrence  in  nature 
which  depend  upon  these  conditions.  Iron  pyrites  may 
be  formed  directly  by  the  dry  way.  There  arc  several 
processes  given  in  chemical  books  w ith  which  I need  not 
trouble  you.  I wish  to  fix  your  attention  especially  on 
the  proof  of  its  formation  in  nature  in  the  wet  way— that 
is,  by  the  agency  of  liquids.  In  the  first  place,  we  find  it 
associated  with  minerals  which  are  evidently  of  aqueous 
origin,  and  associated  in  such  a manner  that  it  is  impos- 
sible that  the  iron  pyrites  could  have  been  formed  in  any 
other  way  than  by  the  agency  of  liquid*.  We  find  it  not 
unfrequently  occurring  in  clay  iron  ores,  and  in  little 
cracks  in  the  centre,  even,  of  ball*  of  ironstone.  We  find 
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it  constantly  in  coal.  I have  never  yet  examined  a single 
ecimen  of  coal  which  did  not  contain  iron  pyrites, 
e pyrites  being  sometimes  interetratided  with  coal  in 
little  beds,  sometimes  existing  in  nodular  masses,  some- 
times in  exceedingly  thin  films,  sometimes  diffused  in 
minute  particles  through  the  mass,  and  sometimes  existing 
in  a state  of  division  so  fine  as  to  be  imperceptible  to  the 
eye,  but  always  capable  of  being  detected  by  chemical 
analysis.  Here  is  a specimen  of  cubical  pyrites  in  the 
centre  of  a little  ball  of  ironstone,  which  must  have  been 
produced  entirely  by  aqueous  action.  Not  only  is  there 
iron  pyrites  here,  but  also  zincblende — sulphide  of  zinc ; 
and  it  is  impossible  that  that  iron  pyrites  could  have  been 
produced  there  except  by  the  agency  of  liquids.  There 
is  a well-known  experiment  recorded  by  Bischoif,  and 
often  repeated,  of  the  artificial  production  of  iron  pyrites 
in  a bottle  containing  the  remains  of  an  unfortunate  mouse, 
which  had  been  left  for  some  years  in  a solution  of  green 
copperas.  Distinct  cubes  of  iron  pyrites — very  small  it 
is  true— are  said  to  have  been  so  produced.  I hoped  to 
have  been  able  to  present  to  you  a repetition  of  this  ex- 
periment. For  some  years  1 kept  the  remains  of  a rat  in 
a solution  of  green  copperas,  but  unfortunately  the  air 
got  access.  I did  not  find  the  slightest  trace  of  iron 
pyrites,  but,  as  I said,  the  experiment  was  defective,  and 
therefore  1 attach  no  importance  to  it. 

I will  place  before  you  a specimen  of  iron  pyrites  pro- 
duced in  the  dry  way.  It  is  in  minute  cubes  or  octa- 
hedrons, and  was  prepared  by  heating  a mixture  of  sesqui- 
oxide  of  iron,  sulphur,  and  sal-ammoniac,  ut  a temperature 
slightly  exceeding  that  at  which  sal-ammoniac  sublimes. 
For  that  process  we  ate  indebted  to  Wohler.  Some  of  the 
most  beautiful  specimens  of  crystals  of  iron  pyrites  I have 
ever  seen  are  in  the  possession  of  Mr.  Fox,  of  Falmouth. 
These  crystals  were  first  observed  by  Mr.  Lowe,  of  the 
Chartered  Gas  Works.  You  will  find  his  name  in  pub- 
lished works,  but  it  has  been  spelt  in  the  German  fashion, 
with  two  dots  over  the  o [b].  The  iron  pyrites  was  pro- 
duced by  subliming,  at  a long- continued  and  dull  red- 
heat,  rough  sal-ammoniac,  containing  sulphate  of  alumina, 
in  vessels  coated  internally  with  clay.  The  crystals  were 
found  in  connection  with  chloride  of  iron. 

We  have  unmistakable  evidence — first,  that  iron  pyrites 
may  be  easily  made  in  the  dry  way  at  moderate  tempera- 
tures ; and,  secondly,  that  it  may  be  produced  by  the  wet 
way.  In  fact,  it  must  have  been  produced  by  the  wet  way 
in  many  conditions  in  which  we  find  it  in  nature.  I may 
here  direct  attention  to  what  Bunsen  says  on  this  subject  in 
his  admirable  paper  on  the  pseudo- volcanic  phenomena  of 
Iceland.  I doubt  whether  the  merit  of  this  paper  has  been 
fully  recognised  by  the  geologists  of  this  country.  It  is 
well  known  to  chemists,  that  sulphide  of  iron,  under 
certain  conditions — for  example,  in  the  presence  of  an 
alkaline  sulphide  containing  an  excess  of  sulphur— appears, 
to  a slight  extent,  soluble  when  in  a fine  state  of  division. 
It  makes  a green  solution,  which,  on  standing,  deposits 
flocks  of  sulphide  of  iron.  A condition  like  this  appears 
to  obtain  in  Iceland ; and  Bunsen  suggests,  and  very  pro- 
perly, that  it  is  exceedingly  probable  that  iron  pyrites 
may  have  been  so  produced.  There  is  one  curious 
point  connected  with  this  subject — namely,  the  connexion 
of  gold  with  the  pyrites.  The  association  is  pretty  general. 
It  is  still  a question  whether  the  gold  is  wholly  there  in 
the  form  of  metallic  gold,  or  whether  some  of  it  may  not 
exist  as  sulphide  of  gold  in  combination  or  association  with 
the  sulphide  of  iron.  The  gold  is  undoubtedly  present  as 
metallic  gold  to  a considerable  extent  in  most  cases  ; but, 
from  what  I know,  I ain  rather  inclined  to  believe  that  its 
existence  as  sulphide  of  gold  is  probable  to  a certain  extent. 


domical  Society. — The  next  meeting  of  this 
Society  will  be  held  on  Thursday  next,  at  eight  o'clock, 
when  the  following  paper  will  be  read:— “On  the  Non- 
Metallic  Impurities  of  Refined  Copper,"  by  Prof.  Abel. 


CHEMICAL  SOCIETY. 

Thursday , February  x8,  1864. 

Professor  A.  W.  Williamson*,  Ph.D.t  F.R.S.,  President, 
in  the  Chair. 

The  minutes  of  the  previous  meeting  having  been  read  and 
confirmed,  and  the  several  donations  to  the  library 
announced  and  acknowledged,  the  Society  proceeded  to 
ballot  for  the  election  of  the  following  gentlemen,  all  of 
whom  were  duly  received,  as  Fellows,  into  the  Society, 
viz. : — Anselim  Odling,  Benjamin  E.  R.  Newlands,  James 
Deardcn,  Henry  Bassett,  Alfred  Henry  Allen,  William 
Sydney  Gibbons,  Esqrs.,  Dr.  Campbell  Morfit,  and  Thomas 
Stevenson,  M.B. 

The  Secretary  read  a paper,  by  Mr.  C.  Grevillo 
Williams,  44  On  Acetanilide."  After  referring  to  the  pro- 
cesses of  Gerhordt  and  others,  by  means  of  which  this  body 
has  hitherto  been  prepared,  the  author  described  a new 
mode  of  formation,  in  which  aniline  and  acetic  acid  were 
simply  cohobated  in  the  presence  of  water ; after  boiling 
some  time,  the  new  product  commences  to  sublime,  and, 
by  then  charging  the  receiver,  it  may  be  collected  in  the 
form  of  white  crystals.  Its  formula — C^H^NO—  shows 
that  one  atom  of  water  is  liberated  during  the  reaction, 
which  may  be  thus  expressed : — 

c*htn  + c,n4o3 « c8h9no  + n*o. 

Acetanilide  is  a white,  wax-like  solid,  which,  when  fused, 
has  the  specific  gravity  1*099.  It  is  soluble  in  ether, 
alcohol,  and  oils  ; from  lemon  oil  it  crystallises  in  beautiful 
needles.  It  boils  at  195  degrees  centigrade,  and  the  vapour 
density,  determined  according  to  the  method  of  M.  St. 
Claire  Deville,  was  found  to  be  4*847,  whilst  the  number 
demanded  by  theory  is  4*671.  This  result  would  have 
shown  a closer  agreement  but  for  the  separation  of  a small 
quantity  of  brown  matter,  which  was  left  as  a residue  in 
the  balloon.  By  the  action  of  sodium,  this  amide  yields 
aniline  and  an  oily  body  not  yet  fully  examined. 

The  President  remarked  upon  the  interest  attaching  to 
the  author's  communication,  in  consequence  of  the 
announcement  of  a somewhat  unusual  phenomenon,  viz., 
the  separation  of  water  from  the  elements  composing  a salt 
by  the  action  of  heat  upon  its  aqueous  solution. 

Dr.  Odlinq  stated  that  he  received  from  Mr.  Sydney 
Hall,  of  Swansea,  a specimen  of  a white  body  which 
sublimes  during  the  manufacture  of  aniline.  Mr.  Nichol- 
son also  had  shown  him  the  same  substance.  There  is  no 
doubt  that  these  were  acetanilide ; and,  in  attempting  to 
produce  this  same  substance  from  the  acetate  of  aniline, 
he  found,  contrary  to  the  recommendation  of  Mr.  C. 
Greville  Williams,  that  the  presence  of  an  excess  of  base 
facilitated  its  formation.  In  fact,  the  substance  in  ques- 
tion was  best  prepared  by  the  action  of  heat  upon  the 
acetate  of  aniline  in  a bath  of  aniline.  In  a similar  manner 
he  had  already  succeeded  in  producing  benzanilide  and 
hippuranilide  by  the  action  of  heat  upon  the  salts  corres- 
ponding. 

Dr.  A.  W.  Hofmann  stated  that  acetanilide  had  of  late 
become  for  him  the  starting-point  of  a new  series  of 
researches.  Some  years  ago  he  had  been  engaged  in 
experiments  on  the  action  of  chloroform  upon  aniline. 
When  this  base  was  digested  with  chloroform,  it  was 
found  that  the  whole  of  the  chlorine  united  with  a corres- 
ponding amount  of  hydrogen,  forming  hydrochloric  acid, 
whilst  a new  body  was  produced,  which  might  be  called 
diphenyl-formyl- diamine,  thus : — 

C H ) j 

2 'll1 1 N]  + CIIClj ~ jHCl  + (£*usr  j N,. 

A compound  of  this  kind  was  known  among  the  deriva- 
tives of  ammonia.  In  fact,  cyanide  of  ammonium  to 
formyl-diamine  is  produced  by  the  action  of  ammonia 
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upon  chloroform,  and  corresponds  to  the  above  aniline 
compound.  Ita  formula  may  be  thus  written 

(C2)n 

H N»' 

n ) 

At  this  stage,  the  investigation  was  allowed  to  repose  for 
a time  ; and  it  was  only  lately  that  some  experiments  with 
acetanilide,  in  which  he  had  been  aided  by  Mr.  Tingle, 
had  led  him  back  to  the  former  direction.  He  would 
remind  the  Society  of  the  reactions  by  which,  in  contact 
with  phosphoric  acid  or  other  dehydrating  agent,  acetate 
of  ammonium  loses  one  and  two  atoms  of  water  respec- 
tively, becoming  thereby  transformed  into  acetamide  and 
acetonitrile — 

I.  NHaAHtOa  = CANO  + HaO. 
n.  NH3,C2H4Oj  — C?H,N  +aHaO. 

By  distilling  the  acetate  of  aniline  with  phosphoric  acid, 
the  phenyl  compound  corresponding  |to  acetamide  was 
easily  obtained  ; out  by  pushing  the  action  of  dehydrating 
agents  further,  so  as  to  realise  the  second  stage  of  the 
process,  the  results  became  complicated,  and  generally  a 
charred  mass  only  was  the  result.  The  case  was  different, 
however,  when  a hydrogenated  body  was  present  at  the 
same  time.  Amongst  other  agents,  the  speaker  had 
examined  the  action  of  pentachloride  of  phosphorus  upon 
a mixture  of  aniline  and  acetanilide.  Under  these  circum- 
stances, very  different  phenomena  were  observed.  By 
acting  with  pentachloride  of  phosphorus  upon  such  a 
mixture,  the  hydrochlorate  of  a new  organic  base  was 
obtained,  the  constitution  of  which  was  very  closely 
related  to  that  already  mentioned  as  haring  been  produced 
by  the  action  of  chloroform  upon  aniline.  The  following 
equation  represented  the  formation  of  this  salt: — 

(CaH*)  (CjHjO)  HN  + (C\H.)HjN  + PCL  * PClaO  + 

This  salt  combines  with  one  atom  of  bichloride  of 
platinum.  The  base  itself,  diphcnyl-acyl-diaminc,  is  a 
magnificently  crystalline  compound,  and  is  built  up  as 
follows C4H4 

c,h4 

H 

Diphenyl-acyl-diamine  ia  non-acid,  forming  a series  of 
well-defined  salts.  The  speaker  pointed  out  the  infinite 
variety  of  well-defined  diamines  which  it  was  possible  to 
produce  by  applying  this  process  to  the  amides  of  the  host 
of  monamines  already  known ; and  other  bases  (e.g.t  the 
ethyl  bases)  are  likely  to  give  similar  results.  The  last 
papers  of  Gcrhardt,  published  since  his  lamented  death, 
indicate  that  he  was  working  in  this  direction  : his 
experiments  were  made  by  bringing  the  chloride  of 
phosphorus  in  contact  with  the  amide  itself  ; whereas  the 
method  which  the  speaker  proposed  to  adopt  wns  that  of 
employing  mixtures,  so  as  to  weld  two  molecules  of  the 
same  monamine,  or  two  different  monamine  molecules  into 
one  single  compound  of  a higher  order. 

Dr.  Odlino  having  inquired  how  acet-diamine  should 
be  viewed  in  relation  to  the  new  base — 

Dr.  Hofmann  resumed  the  subject  bv  pointing  out  that 
Mr.  Strecker  had  shown  that  acetamide  yet  retained  to 
some  extent  its  basic  character,  and  compounds,  both  with 
hydrochloric  acid  and  nitrate  of  silver,  were  known.  By 
distilling  the  hydrochlorate  of  acetamide,  Mr.  Strecker  had 
obtained  the  hydrochlorate  of  a base  called  ace-dlamine, 
related  to  diphenyl-acyl-diamine,  as  cyanide  of  ammonium 
to  diphenyl-formyl-diainine.  As  soon,  however,  os  an 
attempt  was  made  to  liberate  a base,  the  compound  was 
decomposed  with  evolution  of  ammonia  and  formation  of 
an  acetate,  thus,— 

(CA) 


Nr 


I 

g u 

h ; 


The  Secretary  read  a brief  note  from  Dr.  Hermann 
Kolbe,  referring  to  the  conversion  of  malic  acid  into 
malonic  acid,  and  propionic  acid  into  succinic  acid. 

Dr.  Hr 00  Muller  gave  a detailed  account  of  some 
experiments  he  had  been  making  in  the  same  direction. 
Wishing  to  substitute  cyanogen  for  chlorine  in  chlorace tic 
ether,  he  had  placed  that  substance  in  contact  with  cyanide 
of  silver,  but  they  did  not  react ; he  had  been,  however, 
partially  successful  in  repeating  the  experiment  with  the 
iod- acetate  of  ethyl,  and  had  formed  in  this  manner  cyano- 
acetic  ether.  The  cyanide  of  mercury  did  not  act  upon 
chloracetic  ether,  but  an  alcoholic  solution  of  cyanide 
of  potassium  formed  immediately  the  alkaline  chloride, 
and  by  evaporating  the  solution  a product  having  a high 
boiling  point  wras  obtained,  from  which  alcoholic  potash 
disengaged  ammonia,  and  by  adding  acetic  acid  and  then 
lime  to  the  solution  the  difficultly  soluble  malonate  of 
calcium  was  precipitated.  In  like  manner  the  speaker 
had  succeeded  in  transforming  chloro-propionic  acid  into 
succinic  acid.  The  analyses  were  not  completed,  but 
theTe  was  no  difficulty  in  recognising  succinic  acid  as 
having  been  formed  by  this  process,  for  it  gave  off  on 
heating  the  characteristic  cough- provoking  vapours,  and 
furnished  the  usual  precipitate  with  perchloride  of  iron. 
The  reaction  must,  therefore,  be  as  follows : — 

CaH.C10a  -e  KaCN  + xHjO  - K,C1  tNH,+  CM* 

The  president  trusted  that  Dr.  MUIler  would  draw 
up  an  account  of  his  experiments,  so  that  these  independent 
observations  might  be  published  simultaneously. 

In  reply  to  the  President**  inquiry,  Dr.  Mullbe  stated 
that  the  malonic  acid  produced  in  this  manner  was  not 
isomeric,  but  identical  with  that  prepared  from  other 
sources.  It  crystallised,  but  the  properties  were  not  well 
known  ; such  was,  in  fact,  the  reason  of  his  delaying  the 
publication  of  these  researches,  for  he  was  desirous  of 
studying  more  fully  the  chemical  characters  of  the  acid 
in  question. 

The  Sbcketabt  then  read  a paper  “ On  a New  Claes  of 
Organic  Sulphur  Compounds,,,  by  Baron  Oefele,  student  in 
Professor  Kolbe’s  laboratory.  (The  formula;  of  the  sub- 
stances named  in  the  author's  communication  were  given 
on  the  older  plan,  C — 6,  which  gave  rise  to  some  diver- 
sion, as  Dr.  Odling  proceeded  unwillingly  to  write  them 
on  the  board.)  The  author  had  described  in  Liebig's 
Annalen%  1863,  the  action  of  oxygen  in  converting  the 
mono-sulphide  of  ethyl  into  diethyl-sulphone  thus — 

8;S;  1 8j  becune  } 8,0, 

The  constitution  of  sulpho-benzidc  and  propione  were 
similar — 

C|*H5  ) g Q C4II,  1«Q 

C,aH#  / C.HjW' 

The  fact  which  the  author  had  now  to  communicate  was 
the  possibility  of  forming  a direct  combination  of  the 
mono-sulphide  of  ethyl  with  iodide  of  ethyl,  which  body, 
under  the  influence  of  nitrate  of  silver,  gave  a salt  of 
tricthyl-sulphyl,  and  with  oxide  of  silver  the  hydrated 
base — 

C H 1 ) 

ch!  Us+cjv-ca  sai. 

> c4u4J 

The  composition  of  the  platinum  salt  was  as  follows 

C*H,1 

C4Hs  l SjCljl 

c4Hj 

The  President  then  invited  Dr.  Hofmann  to  favour  the 
Society  with  an  account  of  some  agricultural  results  which 
he  had  engaged  to  communicate  on  the  part  of  M.  George 
Ville. 

Dr.  A.  W.  Hofmann  stated  that  he  had  lately  received 
from  M.  Ville  an  interesting  account  of  some  experi- 
ments which  were  made  for  the  purpose  of  ascertaining  how 
far  the  condition  in  which  an  clement  occurs  influence* 
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vegetation.  In  other  words,  the  author  had  endeavoured 
to  ascertain  the  beat  form  in  which  phosphorus,  nitrogen, 
and  other  elements  could  be  applied  as  manure  to 
support  the  growth  of  plants.  The  results  obtained, 
which  in  some  instances  were  very  remarkable,  were  in* 
dicated  by  the  stature  and  development  of  the  plants 
grown  under  these  varying  circumstances,  and  were  made 
available  for  inspection  and  comparison  by  means  of  a 
very  beautiful  series  of  photographs  of  the  actual  plants, 
executed  upon  an  uniform  scalo  of  dimensions.  Proceed- 
ing to  the  examples,  the  author  had  taken,  for  instance, 
bone  phosphate,  phosphite  of  lime,  and  hypophosphite 
of  lime,  each  in  the  proportion  of  equal  weights  of  phos- 
phorus contained  in  the  salt.  These  had  been  separately 
mixed  with  ignited  sand,  and  an  amount  of  nitrate  of 
potash  corresponding  to  o*n  gramme  of  nitrogen,  and  in 
earthen  pots  tilled  with  such  artificial  soils  the  grains  of 
wheat  were  sown.  On  reference  to  the  photographs  (three 
mounted  on  one  card),  it  could  easily  be  seen  that  the 
common  bone,  phosphate  far  outstripped  the  others,  and 
these  latter  exhibited  a difference  in  favour  of  the  phos- 
phite. The  wheat  plants  weighed  (in  grammes)  as 
follows  : — 


Straw  snd  Roots.  Grains  of  Com. 
Phosphate  of  lime  . . 17*  4* 

Phosphite  of  lime  • • y o*i 

Hypophosphite  of  lime  • 1*  none. 

Similar  experiments,  in  which  the  nitrate  and  nitrite  of 
potash  were  compared  as  before  with  wheat,  the  amount 
of  nitrogen  in  the  salts  remaining  o'li  gramme,  gave 
resulta  in  favour  of  the  common  saltpetre  ; thus 


Wheat. 

Straw  and  Roots.  Grains. 

Nitrate  of  potash  . , 16*  6* 

Nitrite  of  potash  . . 4*  *• 


Buckwheat. 
Straw  and  Roots. 

Nitrate  of  potash  . .8* 

Nitrite  of  potash  . .3* 

Colza. 

Nitrate  of  potash  . . 5 grins. 

Nitrite  of  potash  . * a ,, 


Grains. 

3* 

i* 


(entire  plant.) 
do. 


Using  nitrogenous  manures  in  the  form  of  Balts  of  am- 
monia, ethylamine,  and  methylamine,  they  were  found  to 
be  practically  identical  in  the  cases  of  wheat,  barley, 
and  buckwheat;  but  colza  grown  with  sal-ammoniac, 
chloride  of  ethyiaramonium,  and  chloride  of  tetrethyl- 
ammonium,  showed  results  greatly  in  favour  of  the 
common  ammonia,  and  the  last-named  salt  proved  almost 
useless.  Colza  grew  well  with  ordinary  urea,  but  could 
not  be  raised  with  ethyl-urea.  Again,  the  cyanate  of 
potash  did  not  answer  nearly  so  well  as  urea.  From  a con- 
sideration of  this  circumstance,  tlie  author  was  inclined 
to  state  the  following  as  being  the  " vegeto-formula  ” 
of  urea,  viz. : — 


CO 

h2  n2. 
hJ 


The  author  had,  finally,  compared  urea  with  oxalate  of 
ammonia  and  oxamide,  and  found  their  efficiency  to  be  in 


this  order. 

The  President  considered  the  Society  must  feel  greatly 
indebted  to  M.  YiUe  for  a communication  of  such  interest, 
and  which  was,  moreover,  so  well  illustrated  by  means  of 
photography,  and  to  Dr.  Hofmann,  also,  for  the  able 
manner  in  which  he  had  laid  before  them  these  results, 
the  original  account  of  which  was  written  in  a foreign 
language.  With  regard  to  the  experiments  with  hypo- 
phosphite of  calcium  and  cyanate  of  potassium,  he 
thought  the  conclusions  a little  open  to  criticism,  for  in 
these  cases  decompositions  would  occur,  and  the  effects  be 
ascribed  to  a wrong  cause.  The  cyanate  would,  in  fact. 


soon  be  converted  into  the  carbonates  of  ammonia  and 
potash. 

Dr.  Hofmann  was  grieved  to  find  that  the  oxide  of 
tetrethylammonium  had  not  realised  the  expectations 
which  the  admirers  ot  this  compound  had  formed  of  it. 
There  seemed,  however,  one  point  conclusively  established 
in  these  trials — viz.,  that  this  base  was  a kind  of  potash, 
and,  not  being  decomposed,  could  not  furnish  the  nitrogen 
required  for  the  growth  of  the  plant. 

Dr.  Db  la  Hue  inquired  whether  there  was  any 
reference  to  the  use  of  nitrate  of  ammonia  in  the  author’s 
paper  ? (No  mention  was  made  of  this  salt.) 

Dr.  Gilbert  had  made  trial  with  nine  acres  of  wheat 
of  nitrates  in  comparison  with  ammonia,  and  found  that, 
by  employing  them  in  equivalent  proportions,  their  action 
was  identical. 

Dr.  Voelcxer  took  objection  to  the  plan  upon  which 
the  author  had  been  working.  He  conceived  that,  instead 
of  investigating  the  action  of  the  compound  ammonias 
and  other  bodies  that  were  never  likely  to  be  employed  in 
agriculture,  there  would  have  been  great  advantage  in 
attacking  first  some  of  the  simpler  problems,  and  giving, 
in  this  way,  a more  practical  turn  to  the  whole  question. 

Dr.  Hofmann  could  not  altogether  agree  with  the  last 
speaker.  He  thought  the  •*  cui  bono  ” had  been  lately  so 
often  and  well  answered  in  this  Society,  that  it  might 
now  be  fairly  assumed  to  be  finally  uttered.  Aniline  and 
the  compound  ammonias  were  not  likely  to  be  used  in  the 
place  of  farm-yard  manure ; but  he  conceived  it  to  be 
perfectly  legitimate  to  examine  whether  these  substances 
could  be  assimilated  with  plants.  He  was  much  impressed 
with  the  good  maxim  taught,  more  than  a hundred  years 
ago,  by  Boerhave,  to  the  effect  that  " all  created  things 
are  useful ; M and  he  concluded  by  quoting  an  amusing 
passage  from  Boerhave’ s lectures,  in  which  the  diatin- 
guished  chemist  expresses  his  opinion  of  the  usefulness  of 
phosphorus  in  his  time. 

The  President  then  announced  the  programme  relative 
to  the  changes  in  the  Council,  which  would  be  proposed 
for  adoption  at  the  anniversary  meeting  on  March  30.  The 
name  of  Dr.  Stenhouse  was  to  be  substituted  for  that  of 
Dr.  H.  Bence  Jones,  who  retires  from  the  vice-presidency  ; 
and  the  new  members  of  Council  were  to  be  Dr.  Maxwell 
Simpson,  Mr.  Dugald  Campbell,  Mr.  Way,  and  Mr. 
Nicholson. 

The  meeting  of  the  Society  was  then  adjourned  until 
March  3,  when  a paper  " On  the  yon- Metallic  Impurities 
of  Commercial  Copper,”  by  the  Chemist  of  the  War 
Department,  would  be  read. 


NOTICES  OP  BOOKS. 

International  Exhibition  : Jurors’  Report.  Class  II.,  Section 
A.  Chemical  Products  and  Processes.  Keporter,  A.  W. 
Hofmann,  F.R.S.,  LL.D.,  &c.,  &c. 

(thirteenth  notice.) 

(Continued  from  pap*  9$  ) 

The  part  of  this  Report  relating  to  the  coal  tar  dyes  is 
one  of  the  most  interesting  in  the  book.  Those  of  our 
readers  who  visited  the  Exhibition  do  not  need  to  have 
recalled  to  their  minds  the  superb  and  brilliant  displays 
in  the  eastern  annexe  ; and  to  loose  who  had  not  the  good 
fortune  to  see  the  Exhibition,  any  description  would  fail 
to  depict  those  " crimsons  of  the  moat  gorgeous  intensity, 
the  purples  of  more  than  Tyrian  magnificence,  and  blues 
ranging  from  light  azure  to  the  deepest  cobalt ; ” and 
"contrasted  with  these,  the  most  delicate  roseate  hues, 
shading  by  imperceptible  gradations  to  the  softest  tints  of 
violet  and  mauve.”  Added  to  these  was  the  magnificent 
appearance  of  the  crystallised  dyes  themselves,  which  will 
not  soon  be  forgotten  by  those  who  saw  them  before  theii 
lustre  had  been  dimmed  by  time  and  exposure.  And  all 
these  had  "the  same  prime  origin,”  viz  , the  noisome  tar 
which  stood,  in  ugly  contrast,  beside  them. 
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Before  addressing  himself  to  the  chemistry  of  their 
metamorphosis,  the  author  offers  some  remarks  on  the 
economical  bearings  of  the  subject,  and  its  probable  com- 
mercial consequences.  These  are  already  of  some  import- 
ance; but  the  author  looks  forward  to  a not  far  distant  day 
when  “ this  infant  industry  will  enable  us  to  match  exactly, 
with  its  coal-derived  equivalent,  each  of  the  various  tones 
of  colour  previously  derivable  only  from  costly  vegetal  and 
animal  sources,  such  a*  tinctorial  insects,  barks,  roots,  and 
flowers  ” How  the  murexide  crimson  from  uric  has  been 
obtained  from  picric  acid  (a  coal  derivative)  we  have  lately 
shown,  and  this  is  probably  only  one  of  a long  aeries  of 
similar  triumphs,  which  may  have  a most  important 
influence  on  the  industrial  fortunes  of  Great  Britain. 

“ For  if  coal  be  destined  sooner  or  later  to  supersede, 
as  the  primary  source  of  colour,  all  tho  costly  dye-woods 
hitherto  consumedintheomamentation  of  textile  fabrics — 
if  this  singular  chemical  revolution,  so  far  from  being  st  all 
remote,  is  at  this  moment  in  the  very  act  and  progress  of 
gradual  accomplishment — are  we  not  on  the  eve  of  pro- 
found modifications  in  the  commercial  relations  between 
the  great  colour-consuming  and  colour-producing  regions 
of  the  globe  ? Eventualities,  which  it  would  be  pre- 
sumptuous to  predict  as  certain,  it  may  be  permissible 
and  prudent  to  forecast  as  probable  ; and  there  is  fair 
reason  to  believe  it  probable  that,  before  the  period  for 
another  decennial  exhibition  shall  arrive,  England  will 
have  learned  to  depend,  for  the  materials  of  the  colour  she 
so  largely  employs,  mainly,  if  not  wholly,  on  her  own 
fossil  stores.  Indeed,  to  the  chemical  mind  it  cannot  be 
doubtful  that  in  the  coal  beneath  her  feet  lie  waiting  to  be 
drawn  forth,  even  as  the  statue  lies  wailing  in  the  quarry, 
the  fossil  equivalents  of  the  long  series  of  costly  dye 
materials  for  which  she  has  hitherto  remained  the  tributary 
of  fossil  climes.  Instead  of  disbursing  her  annual  millions 
for  these  substances,  England  will,  beyond  all  question, 
at  no  distant  day,  become  herself  the  great  colour-pro- 
ducing country  in  the  world  ; nay,  by  strangest  of  revolu- 
' ions,  she  may,  ere  long,  send  her  coal-derived  blues  to 
indigo-growing  India,  her  tar- distilled  crimson  to 
cochineal-producing  Mexico,  and  her  fossil  substitutes 
for  quercitron  and  safflower  to  China,  Japan,  and  the 
other  countries  whence  these  articles  are  now  derived.** 

The  last  of  these  prophecies  is  already  accomplished. 
We  export  large  quantities  of  aniline  rod  lo  China,  and 
the  importation  of  safflower  has  considerably  diminished. 
How  Largely  the  trade  in  cochineal  has  been  influenced 
may  be  seen  from  our  Custom  House  returns,  published 
within  the  last  few  days 

“ In  the  year  ended  December  31,  1862,  the  quantity  of 
cochineal  imported  into  this  country  was  12,760  cwts. 
Compared  with  the  returns  for  1861,  a falling-off  is 
apparent  of  7153  cwts.,  notwithstanding  which  there  is  a 
declension  in  price,  and  which  has  continued  since  the  year  | 
1858  (the  year  in  which  aniline  red  was  first  produced), 
when  the  range  was  from  21/.  7s.  lod.  to  21/.  14s.  nd.  per 
cwt ; whereas  in  1861  it  was  only  from  13/.  8s.  7d.  to 
24/.  18a.  6d.  per  cwt.*’ 

Diminished  imports'and  declining  prices  tell  their  tale 
of  absence  of  demand. 

We  have  not  space  here  for  the  complete  list  of  the  sub- 
stances obtained  by  the  distillation  of  coal,  but  will  find 
room  shortly,  since  it  may  prove  interesting  to  some  of  our 
readers  to  whom  this  report  is  not  accessible. 

The  history  of  aniline  and  benzole,  and  the  transforma- 
tion of  the  one  into  the  other,  has  been  already  told  more 
than  once  in  our  pages,  so  we  shall  not  stop  to  recount  it 
again,  but  pass  on  at  once  to  the  coloured  derivatives. 
The  account  of  aniline  violet  offers  but  little  of  novelty. 
Our  readers  must  be  well  acquainted  with  the  various 
processes  patented  for  its  production,  not  many  of  which, 
however,  are  practically  employed.  The  great  objection, 
which,  indeed,  applies  at  present  to  all,  is  the  very  small 
quantity  of  aniline  converted  into  colouring  matter. 
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“When  we  consider,’*  says  the  Report,  “that  from  one 
hundred  parts  of  aniline  not  more  than  four  or  five  parts 
of  violet  can  at  present  be  prepared,  all  the  rest  being  con- 
verted into  comparatively  worthless  tarry  products  ; and, 
moreover,  that  the  present  process  must  always  be  carried 
out  on  a comparatively  small  scale,  we  cannot  help  thinking 
that  the  really  rational  and  convenient  mode  of  transforming 
aniline  into  mauve  still  remains  to  be  devised.” 

One  novelty  we  meet  with  here  is  the  violet  impiriale 
of  Girard  and  De  L&ire.  It  is  made  by  heating  equal 
quantities  of  dry  hydrochlorate  of  rosaniline  and  of  eniline 
to  a temperature  of  i8o°  C.  If  not  more  than  four  kilo- 
grammes of  the  mixture  are  heated  at  a time,  the  operation 
is  complete  in  about  four  hours.  This  colour  is  consider- 
ably employed  in  dyeing  and  printing.  It  rivals  mauve 
in  beauty,  but  is  less  fast.  Its  composition  is  unknown. 
Mr.  Nicholson  has  obtained  a similar  violet  by  carefully 
heating  aniline  red  in  a suitable  apparatus  to  a temperature 
between  •xoo*'  and  2150  C.,  whereby  the  red  substance  is 
transformed  into  a dark  substance,  with  evolution  of 
ammonia.  The  dye  is  dissolved  out  of  the  mass  with 
acetic  acid. 

The  account  of  aniline  red  is  of  considerable  length,  and 
we  defer  it  until  next  week. 


Tables  of  Chemical  Formula.  Arranged  by  W.  Odlixg, 

M.B.,  F.R.S.,  See.  &c.  London  : Taylor  and  Francis. 

1864. 

This  is  a very  useful  compilation,  which  would  have  been 
made  still  more  useful  if  it  had  been  prefaced  by  a short 
introduction  giving  an  account  of  the  systems  adopted  by 
the  author.  The  first  table,  for  example,  requires,  for 
ordinary  students,  an  explanation  of  the  term  “Perisaad,** 
which  Dr.  Odling  applies  to  a certain  class  of  elements. 
They  are,  in  fact,  those  which  combine  with  1,  3,  5,  and  7 
(all  odd  numbers)  of  chlorine ; and  so,  perhaps,  these 
elements  may  be  very  appropriately  called  “Periasads” 
[wtpiccros,  an  odd  number),  as  opposed  to  anolhet  class 
which  combine  with  2,  4,  and  6 of  chlorine,  and  here 
denominated  “ Artiada  " (oprioj,  even).  There  is  a third 
class,  iron,  manganese,  &c.,  which  combine  with  both  odd 
and  even  numbers,  and  are  called  “ Perns- artiada.” 

Even  without  these  explanations,  however,  the  tables 
will  be  found  extremely  useful  to  both  teachers  and 
students.  They  comprise  tables  of  the  atomic  weights 
and  symbols  of  the  elements,  carefully  classed  and  grouped, 
a table  of  illustrative  simple  oxides,  atomic  heat,  equiva- 
lent notation,  vapour  densities,  normal  and  anomalous, 
and  many  others  which  exhibit  great  industry  and  inge- 
nuity on  the  part  of  the  compiler. 

We  strongly  recommend  a study  of  the  tables  to  all 
who  wish  to  master  the  difficulties  of  modem  chemical 
notation. 
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2853.  Obtaining  Freeh  Water  by  Evaporation.  A.  ChaPLiN 
and  G.  Russell.  Glasgow.  Dated  October  23,  1862. 
With  the  object  of  more  effectually  aerating  the  water 
obtained  by  distillation,  and  thereby  improving  it*  flavour, 
the  inventors  direct  a jet  of  steam,  under  considerable 
pressure,  into  the  condensing  apparatus,  and  allow  it  to 
serve  as  an  aspirator  in  drawing  in  a current  of  air,  which, 
freely  surrounding  the  aqueous  particles  at  the  moment  of 
condensation,  are  more  quickly  absorbed. 


*856.  Treating  Alkali  Watte  to  Obtain  Sulphur  therefrom. 
Edward  Bath,  Swansea.  Dated  October  23, 1862.  (Not 
proceeded  with.) 

Thb  object  of  this  invention  is  the  recovery  of  sulphur 
from  the  refuse  ox  y sulphides  obtained  in  the  alkali  manu- 
facture, and,  at  the  same  time,  to  economise  the  sulphur 
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which,  in  the  form  of  sulphurous  acid,  is  poured  into  the 
atmosphere  of  Swansea  from  the  chimneys  of  the  copper 
smelling  works.  The  principle  on  which  the  process  of 
recovery  is  based  is  that  involved  in  the  mutual  decom- 
position of  sulphurous  acid  gas  and  sulphuretted  hydrogen, 
which,  when  brought  into  contact,  give  rise  to  the  forma- 
tion of  water  and  precipitation  of  the  whole  of  the  sulphur. 
The  operation  is  carried  out  by  erecting  a tower  or  shaft 
filled  with  smooth  pebbles,  over  and  through  which  a slow 
stream  of  water  is  allowed  to  descend ; connected  with 
the  bottom  of  this  tower  is  an  apparatus  wherein  the 
alkali  waste  is  treated  with  crude  muriatic  acid,  and  the 
sulphuretted  hydrogen  so  generated  is  allowed  to  escape 
into  the  shaft,  which  is  at  the  same  time  freely  open  to 
receive  the  sulphurous  gas  disengaged  from  the  furnaces 
in  which  copper  ores  are  undergoing  calcination.  The 
proportions  of  the  two  gases  admitted  should  be  so  regu- 
lated that  neither  should  greatly  preponderate ; under 
these  circumstances  the  process  may  be  made  continuous, 
the  escaping  water  furnishing  an  index  of  the  proper 
working  of  the  stack,  for  in  the  event  of  one  gas  being  in 
excess  it  will  be  immediately  manifested  by  the  smell  of 
the  water. 

A process  such  as  the  above  would  be  invaluable  if 
means  could  be  devised  for  establishing  and  maintaining  a 
powerful  current  of  air  through  the  entire  arrangement, 
so  as  not  to  interfere  at  all  with  the  proper  action  of  the 
calcining  furnaces.  It  would  be  important  also  to  find  an 
application  for  the  chloride  of  calcium  formed  as  the 
secondary  product. 

Grant*  of  Provuional  Protection  for  Six  Month  t. 

io.  Jean  Louis  Prosper  Durov,  Faubourg  Montmartre, 
Paris,  “ An  improved  method  of  manufacturing  soap  with 
a vegetable  basis." — Petition  recorded  January  2,  1864. 

58.  Bernhard  Samuelson,-  Banbury,  Oxford,  “ An  im- 
provement in  smelting  iron  ore." 

66.  James  Oibbins,  Lawn  Villas,  South  Lambeth, 
Surrey,  '*  Manufacturing  a composition  which  will  render 
railway  and  other  tarpaulins,  rick  cloths,  waggon  covers, 
gig,  omnibus,  and  all  other  carriage  aprons  and  covers, 
whether  composed  of  canvass,  leather,  or  other  material, 
perfectly  waterproof  and  non -combustible." 

80.  William  Clark,  Chancery  Lane,  London,  “ Improve- 
ments iir'tho  means  of  obtaining  or  preparing  fibrous 
material  from  vegetable  matters." — A communication  from 
Hubert  Dupre,  Boulevart  St.  Martin,  Paris. 

3131.  Ernest  Solvay,  Brussels,  Belgium,  “ Apparatus 
by  means  of  which  the  formation  of  carbonates  of  soda  by 
direct  combination  is  rendered  practically  available  for 
manufacturing  purposes." — Petition  recorded  December 
n,  1863. 

5.  William  Clark,  Chancery  Lane,  London,  “Improve- 
ments in  the  manufacture  of  chlorine." — A communication 
from  Francois  Marie  Aubert  de  Tregotnain,  Boulerart  St. 
Martin,  Paris. — Petitions  recorded  January  1,  1864. 

109.  John  Edward  Baker,  Birmingham,  “Improve- 
ments in  retorts  and  furnaces  for  distilling  coal  and  other 
solid  hydro-carbons,  for  the  manufacture  of  volatile  oils 
therefrom,  which  improvements  may  also  be  applied  to 
retorts  and  furnaces  used  for  other  purposes." 

lao.  David  Auguste  Burr,  Southampton  Buildings, 
Chancery-lane,  London,  “ Improvements  in  lightning 
arresters  for  protecting  electric  telegraph  apparatus." — A 
communication  from  George  Stearns,  Rochester,  New 
York,  U.8. 

125.  Jacob  Jeboshaphat  Salter  Mountain,  St.  Heliers, 
Jersey,  •*  New  or  improved  means  of  obtaining  motive 
power,  by  the  combination  of  steam  power  with  atmo- 
spheric or  hydraulic  pressure,  or  with  both." 

131.  Carl  Vogt,  Cassel,  Hesse,  “Improvements  in  the 
manufacture  of  pigments."— A.  communication  from  Lud- 
wig Schad,  Casiel,  Reuse. 


152.  Thomas  Lightfoot&nd  John  Lightfoot,  Accrington, 
Lancashire,  and  George  Powell  Barnes,  Manchester, 
“ Improvements  in  fixing  colours  on  woven  fabrics  or 
fibrous  materials." 

163.  Edgar  Townend  Jarrold,  Norwich,  Norfolk,  and 
George  John  Yates,  Penketh,  near  Warrington,  Lanca- 
shire, “ Improvements  in  deodorising  para&n,  petroleum, 
rock,  shale,  and  other  hydrocarbon  oils." 

203.  William  Ibotaon,  Wraysbury,  Buckinghamshire, 
“ An  improvement  in  the  process  of  bleaching  materials 
for  paper  making." 

225.  John  Henry  Johnson,  Lincoln's  Inn  Fields,  Lon- 
don, “ Improvement  in  stopping  bottles  containing 
aerated  liquids." — A communication  from  Edward  Hamil- 
ton, Chicago,  U.S. — Petitions  recorded  January  26, 1864. 

Notices  to  Proceed. 

2371.  William  Clark,  Chancery  Lane,  London,  “An  im- 
proved fabric  for  the  production  of  permanent  electricity, 
applicable  for  wearing  apparel." — A communication  from 
Theodore  Courant,  Boulcvart  St.  Martin,  Paris. — Petition 
recorded  September  26,  1863. 


MISCELLANEOUS. 

Patent  — At  the  annual  meetiog  of  the 

Association  of  Chambers  of  Commerce,  held  on  Tuesday 
last,  Mr.  Wright  moved,  “ That  the  granting  of  patents 
for  improvements  and  discoveries  in  manufactures  is 
right  in  principle,  and  has  been  found  beneficial  in  opera- 
tion." Colonel  Akroyd  seconded  the  motion ; and,  after 
an  amendment  to  the  effect  that  the  patent  laws  ought  to 
be  abolished  had  been  negatived,  the  original  motion  was 
carried. 

ANSWERS  TO  CORRESPONDENTS. 


%•  All  Editorial  Communications  are  to  be  addressed  to  the  Enrrom, 
and  A dve.  tis frumt*  and  Busmen  Ci.mmumeations  to  the  1‘vuiJaUin,  at 
the  Office,  t,  Wine  Offico  Court,  Fleet  Street,  London,  E.C. 

*,*  In  publishing  letters  from  our  Correspondent*  we  do  not  thereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  side*  of  a 

uestion  will  frequently  oblige  us  to  publish  opinions  with  which  we 

o not  agree. 

Vol.  VIII.  of  the  Chemical  Xkwb,  containing  s copious  Index,  Is  now 
ready,  pries  10s.  Sd.,  by  post,  lie.  id.,  handsomely  bound  in  cloth, 
gold  lettered.  The  cases  for  binding  may  be  obtained  at  our  Office, 
price  is.  6d.  Subscribers  may  have  their  copies  bound  for  is.  6d.  if 
sent  to  our  Office,  or,  if  accompanied  by  a cloth  case,  for  is.  Vole.  I. 
and  II.  are  out  of  print  All  tbe  others  are  kept  in  stock.  Vol.  VIII. 
commenced  on  July  4,  1863,  and  will  be  complete  in  16  numbers. 

J.  X— Tha  crystals  are  sulphate  of  lime.  Your  solution  was  not 
made  with  distilled  water. 

Photo.— Wo  shall  have  a taper  on  the  manufacture  of  bromides 
shortly. 

D.  Z. — Our  correspondent  is  no  doubt  right  as  to  the  absence  of 
novelty  in  the  patent, 

W.  B.— Wo  cannot  give  the  information.  A patent  agent  will 
supply  it. 

Mr.  Otldard  is  thanked  for  lih  communication.  1.  Acetate  of 
•oda  is  added  to  ensure  the  precipitation  of  all  the  Iron.  a.  “ Pcroxi- 
di«ttfl  " was  of  course  a clerical  error  for  **  oxidises,”  overlooked.  It  is 
tbe  hydrogen  of  the  hydrochloric  acid  which  is  oxidised  in  the  solution 
—not  the  iron. 

A Correspondent  has  copied  the  following  receipt  from  a patent 
dated  September  7,  i860,  and  wishes  to  know  how  the  ingiodieut* 
cau  be  combined  so  as  to  form  the  " impermeable  oil  varnish  which, 
possesses  the  advantago  of  Icing  impervious  tn  water,  of  rendering 
the  object  varnished  extremely  pliable,  and  of  giving  It  a brilliant 
polish,"  a a promised  in  the  specification  ; 

100  pens  Alcohol. 

xoo  ,,  Spirit*  of  turpeutino. 

I „ Sulphuric  ether. 

1 „ Carbonate  of  soda. 

We  must  frankly  confess  our  inability  to  gire  our  correspondent  the 
information  he  asks,  and  recommend  him  to  write  to  31.  Antoine 
Bovet,  of  Paris,  who  alone  can  possess  the  valuable  secret.  What  the 
chemist  Mht  wm  exactly  what  we  ah ouM  harg  expected  to  mo. 


Crane  a u 3rw»,l 
March  3,  ISM.  $ 


On  Calabar  Bean. 


SCIENTIFIC  AND  ANALYTICAL 
CHEMISTBY. 


0»  Calabar  Sean,  by  J.  JoBST  and  0.  Hesse. 


The  physiological  properties  of  tbe  Calabar  bean  have 
been  well  studied  in  this  country,  but  the  authors  above 
named  ore,  we  believe,  tbe  first  who  hare  isolated  the 
alkaloid  to  which  it  owes  its  activity,  aod  to  which 
they  have  given  the  name  Phytostsgmine. 

The  poison  is  found  only  in  the  cotyledon,  and  is 
extracted  in  the  following  way  : — The  decorticated 
beans,  well  pulverised,  are  exhausted  by  repeated  treat- 
ment with  boiling  alcohol  (80  per  cent.).  On  cooling, 
the  alcoholic  solution  becomes  slightly  turbid,  and  on 
evaporation  yields  a yellowish  residue,  which  gives  a 
cloudy  solution  with  water,  from  the  separation  of  some 
oil.  Calcined  magnesia  is  now  added  to  the  aqueous 
solution  until  no  acid  reaction  is  exhibited,  and  a brown 
colour  is  produced ; the  mixture  is  then  evaporated  by  a 
gentle  heat.  While  still  moist,  the  residue  is  repeatedly 
shaken  up  with  ether  until  all  tbe  brown  colour  is  re- 
moved. Tbe  mixed  ethers  are  then  filtered,  and  a few 
drops  of  dilute  Bulphuric  acid  are  added.  In  this  way 
two  layers  are  obtained;  the  upper  consisting  of  an 
etherial  solution  of  oil  and  other  inactive  ingredients  of 
tbe  bean,  and  the  lower  of  an  aqueous  solution  of  sul- 
phate of  phytostigmine.  The  latter,  carefully  separated 
from  the  ether,  may  be  again  precipitated  by  magnesia, 
and  the  alkaloid  extracted  with  ether  ; ana  lastly,  the 
etherial  solution  evapotated. 

In  this  way  phytostigmin  is  obtained  as  a brownish- 
yellow  amorphous  mass,  which  first  separates  in  oily 
drops,  easily  soluble  in  alkalies,  ether,  benzol,  and 
alcohol,  and  slightly  soluble  in  cold  water.  Thu  alka- 
loid is  completely  separated  from  the  etherial  solution 
by  animal  charcoal.  The  aqueous  solution  has  a slight!  v 
acrid  taste,  and  a decidedly  alkaline  reaction.  With 
biniodide  of  potassium  it  gives  a rich  kcrmes-colourcd 
precipitate;  and  from  pcrchloride  of  iron  it  throws  down 
the  hydrated  peroxide  of  iron.  Fused  with  potash,  the 
alkaloid  gives  otf  strongly  alkalino  vapours.  Acids  dis- 
solve it  easily,  giving  for  the  most  part  dark  red,  and 
less  often  dark  blue  salt  solutions,  which  arc  more  or 
less  decolorised  by  sulphuretted  hydrogen. 

The  hydrochlorate,  sulphate,  and  acetate,  have  been 
obtained  as  a red  amorphous  masses,  easily  soluble  in 
alcohol  and  water.  The  bydrochlorate  gives  the  follow- 
ing reactions : — 

With  tannic  acid,  a considcrnblo  reddish-white  amor- 
phous flocculent  precipitate ; difficultly  soluble  in  hydro- 
chloric acid. 


With  chloride  of  platinum,  a pale  yellow  amorphous 
precipitate;  easily  solublo  in  hydrochloric  acid  and 
boiling  water. 

Chloride  of  gold  gives  a bluish  precipitate.  Aftera  short 
time  gold  separates,  and  the  solution  becomes  purple  red. 

Chloride  of  mercury  produces  a reddish-white  pre- 
cipitate ; easily  soluble  ia  hydrochloric  acid ; insoluble 
in  the  chloride  of  mercury 

The  quantity  of  phytostigmine  obtained  by  the  authors 
was  insufficient  for  n complete  analysis.  Their  experi- 
ments leave  no  doubt  that  the  alkaloid  ia  the  active 
principle  of  the  bean. 

One  curious  fact  observed  by  them  was,  that  the  poison 
produces  contraction  of  the  pupil  w hen  applied  to  recently 
dead  animals.  They  placed  two  drops  of  the  aqueous  solu- 
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tion  of  the  alkaloid  in  one  eye  of  a rabbit  which  had  been 
dead  (not  poisoned)  an  hour,  and,  in  consequence,  tho 
pupil  of  this  eye  contracted  to  one-fourth  (compared 
with  the  other  eye),  and  remained  in  this  condition. 


TECHNICAL  CHEMISTBY. 


Argument!  for  and  against  Prolonged  Vatting  in  the 

Fabrication  of  Wine — Alcoholic  Fermentation  during 

the  Process,  by  M.  A.  Bechaiip. 

VaTTI.ng  may  bo  defined  as — leaving  the  wine  for  a 
longer  or  shorter  time  on  the  skins,  or  on  both  the  skins 
and  Btalks  of  the  grapes. 

Experience  has  taught  mo  that  prolonged  vatting  is 
never  injurious ; on  the  contrary,  very  perfect  wines  are 
obtained  in  this  way,  if  one  condition  bo  attended  to™ 
carefully  to  avoid  contact  with  the  air. 

Both  old  and  recent  writers  insist  strongly  on  the 
necessity  of  immediate  removal  from  the  vat,  that  is  to 
say,  “ as  soon  as  the  first  subsidence  of  the  head  becomes 
apparent,  or  when  the  fermentation,  having  attained  its 
maximum,  begins  to  decrease.'’ 

Whilst  tho  fermentation  is  active,  tbe  whole  of  the 
contents  of  tho  tun  is  impregnated  with  carbonic  acid, 
and  tho  tun  itself  is  filled  with  it  During  this  time, 
the  stirred-up  residuum  (the  head),  tile  froth,  and  the 
wine  are  preserved  from  the  influence  of  the  air,  and  the 
still  more  pernicious  influence  of  the  germs  brought  by 
it  If,  then,  the  wine  is  unvatted  os  soon  as  the  head 
begins  to  subside,  or  as  soon  as  the  lermentation  ceases 
to  be  active,  it  will  evidently  escape  tho  influence  of  the 
germs  which  may  bo  developed  in  the  head.  There  is, 
no  other  reason  for  prematura' removal  from  the  vat 
though,  in  my  opinion,  the  cause  of  this  absolute  neces- 
sity has  not  been  sufficiently  inquired  into. 

Slut  is  it  clearly  proved  that  mouldiness  is  developed 
in  the  head  and  froth  as  soon  as  the  fermentation 
becomes  less  active  ? This  is  the  fact,  and  an  annoying 
one,  too. 

During  the  autumn  of  1861  I assured  myself  of  the 
formation  of  this  mouldincss.  One  of  my  fermentations 
was  effected  with  the  same  grape  as  that  which  had  served 
in  former  experiments  (in  which  the  fermentation  took 
place  sheltered  from  the  air), but  in  which  the  air  bad  had 
access  through  a very  small  aperture.  The  vatting  was  not 
very  prolonged,  and  I ascertained  the  presence  of  mouldi- 
nessiu  nearly  the  whole  depth  ol  the  stirred-up  residuum. 
The  wine  thus  obtained  was  not  at  all  good,  and  would 
not  keep.  It  was  lest  alcoholic,  and  contained  mare 
extractive  matters  than  wines  I made  with  the  air  ex- 
cluded; those  were  excellent;  they  kept  well,  and 
improved  by  keeping,  and  yet  the  vatting  lasted  from  one 
to  three  months.  It  may,  perhaps,  be  supposed  that  this 
method  will  not  serve  in  wino-making  on  a large  scale. 
This  is  an  error.  Under  conditions  much  more  unfavour- 
able, as  the  fermentation  subsides,  mould  is  developed, 
and  this  development  corresponds  to  the  relative  height 
of  the  temperature  of  the  tun  or  vat,  so  that  its  effect 
should  be  much  more  detrimental  than  was  the  case  iu 
my  experiment,  in  which  the  temperature  was  less  high. 

I hud  an  opportunity  of  verifying  this  fact  during  this 
year’s  vintage.  In  some  fermentations  of  11,000  and 
18,000  litres,  not  a single  tun  did  1 see  in  wlmh  the 
head,  at  tho  seventh  day,  was  not  impregnated  with 
various  kinds  of  mould  of  globulifurm  ferments,  differing 
from  the  yeast  of  beer,  and  from  the  many  fermeuls  of 
different  forms  understood  by  tho  term  filiform,  which  I 
last  year  observed  in  my  laboratory  fermentations. 
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Prolonged  Vat  ting  in  the  Fabrication  of  Wine.  j 


The  same  holds  good  with  the  scum  of  tuna  wherein 
white  wine  has  been  made.  As  soon  as  the  air  enters 
freely  into  the  tuns,  which  is  inevitably  the  case  when 
the  quantity  of  carbonic  acid  is  no  longer  large  enough 
to  successfully  oppose  its  entrance,  it  becomes  charged 
with  these  little  organisms. 

The  rapid  formation  of  these  productions  has  been 
regarded  as  sufficient  reason  for  quickly  unvatting ; and 
herein  wo  find  the  explanation  of  the  practice  bequeathed 
to  us  from  the  observation  and  experience  of  our  fore- 
fathers. 

The  immediate  consequence  is,  that  if  we  wish  to  avoid 
the  influence  of  these  organisms,  we  must  unvat  before 
their  development,  that  is  to  ray, before  the  active  fermen- 
tation is  at  an  end.  We  should  thus  fall  into  the  oppo- 
site extreme,  and  all  extremes  arc  bad. 

From  my  point  of  view  the  following  disadvantages 
arise  from  prolonged  vatting : — I have  remarked  that  in 
fermentations  to  which  the  air  had  access,  the  head 
quickly  becomes  pale,  while  the  flavour  of  the  residuum 
is  disagreeable,  and  not  altogether  vinous.  This  condition 
augmeuts  until  the  whole  of  the  head  becomes  musty, 
which  speedily  takes  place  on  account  of  its  porosity. 
Two  days  after  the  cessation  of  the  tumultuous  fermen- 
tation, the  stiiTed-up  residuum  is  musty  to  the  depth  of 
more  than  a decimetre.  The  wine  may  thus  become 
tainted,  and,  os  the  head  is  porous,  tho  vatting,  however 
managed,  takes  with  the  wine,  besides  the  mould, 
tho  altered  matters  of  the  head.  Hence,  I believe,  the 
disagreeable  flavour  of  wines  obtained  in  this  w ay — the 
roughness  and  earthy  taste,  which  are  absent  in  wines 
mode  with  the  air  excluded. 

For  the  rest  1 have  advanced  nothing  which  I cannot 
verify.  In  wines  uncalled  at  the  eighth  day,  especially 
in  pressed  wines,  even  in  those  fermented  in  tuns  suffi- 
ciently closed  to  prevent  the  free  access  of  the  air,  I 
ascertained  tho  presence  of  myriads  of  ferments  of  various 
forms. 

From  all  this,  it  results  that,  to  avoid  the  access  of  nir, 
it  is  necessary  to  unvat  ns  speedily  os  possible,  at  the  risk 
of  obtaining  incompletely  fermented  products,  and  so — 
according  to  M.  Dumas  —to  finish  the  ferment  in  full  tuns, 
as  in  champagne. 

My  observations  have  suggested  to  me  the  following 
means  for  facilitating  more  prolonged  vatting.  It  will 
doubtless  be  long  before  the  present  method  undergoes 
any  alteration,  since  it  is  founded  on  principles  different 
to  those  1 put  forward.  To  keep  the  head  from  contact 
with  the  air,  and  to  fulfil  the  conditions  similar  to  those 
of  fermentations  in  closed  vessels,  tho  following  is,  I 
believe,  the  best  mode  of  proceeding 

Immerse  the  head  by  pouring  some  of  the  wine  on  it ; 
before  the  fermentation  abates,  till  the  vat  up  to  the  bung  j 
close  curefullr,  so  that  only  a very  small  portion  of  Bcurn 
may  be  exposed  to  tho  air.  For  this  purpose  the  wine 
may  be  drawn  from  a neighbouring  vat  while  the  fer- 
mentation is  still  active,  or  on  the  point  of  ceasing  to  be 
so.  For  this  purpose  a tun  or  vat  should  be  provided 
for  each  kind  of  wine,  and  os  soon  ns  it  becomes  empty, 
the  residuum  should  be  pressed  and  divided  among  the 
tuns,  where  the  fermentation  is  finished  with  almost 
absolute  exclusion  of  air.  The  combination  of  this 
method  with  those  I have  proposed  in  my  six  recent 
studies  on  alcoholic  fermentation  during  wine-making, 
seems  to  rifo’.ve  the  question  in  a manner  which,  if  not 
the  best,  is  at  least  the  most  economical.  Somo  of  these 
facts  appear  to  me  to  be  new,  and  some  forgotten  j they 
are  condensed  in  the  following  conclusions : — 

i.  Cane  sugar  is  not  a sugar,  for  it  possesses  neither 


the  property  of  fermenting  directly,  nor  of  reducing  M. 
Borreswil's  reagent.  Like  dextrine  it  combine*  with  th* * 
dements  of  water,  and  is  converted  into  glucoec,  under 
the  influence  of  acids  or  of  a ferment. 

s.  Some  time  ago  I showed  that  the  glucosic  ferment 
of  cane  sugar  is  spontaneously  developed  by  the  germi- 
nation of  the  germs  brought  by  the  arr  in  solutions  of 
this  body ; thus  proving  that  cane  sagar  may  be  trans- 
formed into  glucose  by  other  moans  than  by  acids. 

3.  Beer  yeast,  by  itself,  serving  as  a must  in  the  first 
moment  of  its  action  on  cane  sugar,  behaves  like  a doable 
compound  ferment,  analogous  to  cane  sugar. 

4.  Ferments  ore  formed  from  germs  in  tho  air  in  a 
medium  wherein  sugar  and  albuminoid  matter  coexist. 
This  is  the  result  of  my  investigations  on  the  develop- 
ment of  mould  in  sugared  water,  and  their  subsequent 
action  on  cane-sugar. 

5.  Following  M.  Damns’  suggestion,  I admit  that  the 
ferment  is  an  organised  being,  existing  and  nourished  in 
the  same  manner  as  animals. 

6.  Alcoholic  fermentation  by  the  influence  of  the  fer- 
ment on  sugared  water,  without  the  addition  of  an 
albuminoid  matter  in  a suitable  state,  is  an  abnormal 
action  ; for  the  organised  being  cannot  then  normally 
develop,  bo  nourished,  and  multiply. 

7.  Daring  fermentation  in  a simply  sugared  medium, 
tho  globules  multiply  and  increase  only  by  supporting 
themselves  on  the  materials  furnished  by  their  pre- 
decessors. Thus,  the  ferment,  whilst  multiplying  itself, 
gives,  in  absolute  weight,  loss  product  than  was  em- 
ployed in  the  first  instance.  I speak,  of  course,  of  fer- 
mentations not  too  prolonged,  and  for  which  a sufficient 
quantity  of  leaven  has  been  used. 

8.  According  to  M.  Dumas,  the  fermentation  is  not 
complete  unless  the  ferment  is  properly  maintained. 

9.  During  the  physiological  process  involved  in  the 
life  of  a ferment  in  the  fermentable  medium,  disengage- 
ment of  heat  takes  place.  The  elevation  of  the  tempe- 
rature is  in  proportion  to  the  fermenting  mass  the 
quantity  of  ferment  (that  is  to  say,  the  number  of  indi- 
viduals which  consume),  and  to  the  original  temperature 
of  the  mixture  and  of  tho  surrounding  medium.  This, 
to  me,  seems  a consequence  of  the  nature,  rather  animal 
than  vegetable,  of  the  cellule  of  tho  ferment. 

10.  In  the  moat  physiological  conditions  of  the  fer- 
mentation, there  is  necessarily  a formation  of  acetic  and 
other  volatile  acids. 

11.  If  volatile  acids  are  formed  during  the  alcoholic 
fermentation,  the  odoriferous  ethers  of  these  acids  ought 
to  bo  developed,  and  are  so,  in  fact,  under  all  circum- 
stances. 

11.  The  formation  of  ferment  in  the  must  of  grapes 
has  a two-fold  result.  Tho  ferment  eliminates,  by 
rendering  insoluble,  the  albuminoid  matter  of  the  grape, 
and  transforms  the  sugar  os  well  as  tho  other  materials 
of  the  must. 

13.  Wine  normally  and  duly  made  contains  no 
propel  ly  so-called  albuminoid  matter. 

14.  In  the  fermentation  of  grape  juice,  the  sugar  is 
not  always  completely  transformed,  because  the  medium 
becomes  too  complex.  It  has  been  ascertained  by  an 
experiment,  that  sugar  is  integrally  transformed  only 
when  the  must  contains  hardly  more  than  100  grammes 
per  litre;  and  during  the  fermentation  of  wort  thesngar 
furnishes  more  alcohol  und  less  carbonic  acid  thau  is 
required  by  theory. 

1 5.  Chaptal  says  that  ls>  Gcntil  and  Poitcvin  mention 
the  elevation  of  tho  temperature  during  the  fermentation 
of  tho  grape  ; it  rises  in  proportion  to  the  heat  of  the 
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place  in  which  the  wine  is  made,  and  the  largeness  of  the 
mass  fermented.  It  must  be  borne  in  mind  that  great 
inconvenience  attends  too  copious  a disengagement  of 
heat  daring  vinous  fermentation. 

■ 6.  The  considerable  disengagement  of  heat  augments 
the  volume  of  carbonic  acid,  and  entails  the  loss  of 
alcohol  and  etherised  volatile  compounds  formed  during 
the  fermentation,  and  which  contribute  to  form  the 
bouquet  of  wine. 

17.  I have  proved  the  formation  of  etherised  com- 
pounds with  fruity  odours  during  vinous  fermentation! 
likewise  during  artificial  fermentation,  and  that  us  a 
consequence  of  the  formation  of  volatile  acids. 

it.  The  development  of  heat  diminishing  in  propor 
tion  to  the  smallness  of  the  bulk  fermented,  and  the 
lowness  of  the  temperature,  it  follows  that  the  moss 
fermented  should  not  be  too  large. 

19.  I have  advised  prolonged  vattingj  but  to  render 
this  advantageous,  all  contact  with  air  should  be  avoided. 

so.  1 have  described  the  detrimental  influence  of  the 
air,  and  the  formation  of  mouldiness  in  the  head,  formed 
by  the  stirred-up  residuum  in  tuns  where  fermentation 
is  effected  with  the  akins  or  with  both  skins  and  stalks; 
and  to  this  mouldinesa  1 attribute  the  alteration  in  the 
materials  of  these  residuums,  and  afterwards  in  the  wine 
itself.  Through  the  porosity  of  the  head  and  the  mould, 
oxygen  is  readily  absorbed,  and  the  residuum  acetified. 

si.  M.  Dumas  long  ago  indicated  the  spontaneous 
production  of  whitish  mucors  in  wines  as  a cause  of  their 
rapid  deterioration. — Comptft  Rendu),  lvii.,  674.  63. 


Theoretical  Research e»  on  the  Preparation  of  Soda  bp 

Leblanc's  Process,  by  M.  A.  Scheubek-Xestner. 

Ovyaalphi.ir  of  Calcium. — The  absence  of  any 
definite  reaction  between  the  insoluble  sulphuretted  part 
of  rough  soda  and  solutiona  of  carbonate  of  soda  has 
led  M.  Dumas  to  admit  the  existence  of  a compound  of 
snlphide  and  oxide  of  calcium,  supposed  to  bo  insoluble 
in  water. 

But  sulphide  of  calcium  is  itself  very  little  soluble  in 
' water ; from  experiments  made  with  the  greatest  care  it 
results  that  water  at  110  C.,  dissolves  only  yi-j-g^th  of 
this  body,  prepared  by  calcining  sulphate  of  calcium 
with  charcoal.  The  sulphide  of  calcium  was  previously 
wished  with  alcohol,  to  eliminate  the  small  quantities  of 
polysulphides  which  it  nearly  always  contains. 

Pure  sulphide  of  calcium  put  in  contact  with  solutions 
of  carbonate  of  sodium  gradually  transforms  this  salt 
into  sulphide ; but  double  decomposition  between  the  two 
salts  is  very  slow. 

By  treating  with  water  simultaneously  and  under  the 
same  conditions,  powdered  rough  soda  and  a mixture  in 
given  proportions  of  carbonate  of  sodium  and  sulphide  of 
calcium,  the  solutions  at  the  end  of  an  equal  length  of 
time  contained  the  same  quantities  of  sulphide  of  sodium. 

Tlte  hypothesis  of  the  existence  of  insoluble  oxy- 
salphide  of  calcium  is,  then,  not  necessary  to  account 
for  the  inertness  of  residuums  in  solutions  of  rough 
soda.  Moreover,  the  result  is  the  same  from  leaving 
rough  soda  long  in  contact  with  water.  The  solution 
thus  obtained  is  more  charged  with  snlphide  of  sodium, 
hut  the  insoluble  residuums  no  longer  contain  oxide  of 
calcium.  By  estimating  the  calcium,  sulphur,  and  car- 
bonic acid  in  it,  we  shall  find  that  we  have  to  deal  only 
with  a mixture  of  carbonate  and  sulphide  of  calcium. 

In  this  case,  also,  it  is  observed  that  the  causticity  of 
the  liquids  considerably  increases ; the  carbonate  of  sodium 


being  decomposed  by  the  hydrato  of  calcium  gradually 
formed  by  the  oxide.  Were  the  oxide  of  calcium  com- 
bined with  the  sulphide  to  form  oxysulphide,  tho  sulphide 
of  sodium  would  increase  in  the  liquids  in  proportion  to 
the  caustic  soda,  hut  experiment  shows  the  contrary. 

Caustic  Bods  contained  In  Solution*. — The  pre- 
sence of  caustic  soda  in  solutions  of  rough  soda  led  to  the 
supposition  that  this  body  exists  in  tho  product  before 
undergoing  the  action  of  water — a necessary  consequence 
this  of  the  hypothesis  of  oxysulphide  of  calcium.  From 
the  fact  that  alcohol  doca  not  dissolve  caustic  soda  when 
digested  with  rough  soda,  M.  Oossage  concludes  that 
this  body  is  formed  during  the  solution  in  water,  and 
hence  he  denies  the  existence  of  oxysulphide.  To  ohviato 
this  difficulty  M.  Kynaston  admits  the  formation  of  an 
insoluble  compound  of  sulphide  and  carbonate  of  calcium, 
formed  by  the  action  of  the  water,  simultaneously  with 
caustic  soda.  Bat  the  absence  of  caustic  soda  in  alcohol 
only  proves  that  rough  soda  is  free  from  hydrate  of 
sodium,  while  it  may  contain  anhydrous  oxide  of  sodium, 
a body  insoluble  in  alcohol. 

As  it  is  proved  that  oxysulphide  of  calcium  does  not 
exist,  it  may  be  admitted  that  canstic  soda  forms  only 
during  the  action  of  water ; this  is,  in  fact,  shown  in 
estimating  the  carbonic  acid  contained  in  rough  soda  ; 
the  quantity  of  this  acid  found  in  it  is  always  greater 
than  is  necessary  for  the  saturation  of  the  sodium.  A 
portion  of  the  limestone  even  remains  intact.  The  partial 
decomposition  of  the  exccas  of  limestone  employed  in  the 
preparation  of  rough  soda  accounts  for  the  variations  iu 
causticity  observed  in  liquids  obtained  with  soda  by 
different  operations.  An  evident  proof  of  tho  formation 
of  caustic  soda  during  solution  in  water  is,  that  llie  water 
carries  off  from  the  rough  soda  itself  the  whole  of  tho 
sodium  and  variable  proportions  of  caustic  soda,  depend- 
ing only  on  the  duration  of  the  contact  of  the  insoluble 
residuums  with  the  solution. 

Origin  of  (Salable  BnlphldM. — MM.  GossftgC  mid 
Kynaston  are  of  opinion  that  the  soluble  sulphides  con- 
tained in  solutions  of  rough  soda  pre-exist  in  this  product 
in  the  state  of  poly  sulphide  of  calcium,  and  that  by  simply 
avoiding  the  formation  of  these  polysulphides  while  pre- 
paring thesoda,  pure  liquids  arc  to  lie  obtained.  But  tneso 
polysulphides  should  dissolve  in  alcohol,  while  well-made 
rough  soda  yields  to  this  liquid  only  traces  (0*005 1°  o*ooS 
per  100  parts  of  rough  soda}  of  monosulphidc  of  sodium 
in  quantity  much  less  than  is  to  be  found  afterwards  in 
solutions  of  this  same  soda  washed  in  alcohol. 

Tho  sulphide  of  sodium  contained  in  solutions  of  rough 
soda  are  derived  chiefly  from  a partial  double  decom- 
position which  takes  placo  between  the  dissolved  sul- 
phide of  calcium  and  carbonate  of  sodium.  Polysulphidea 
exist  in  rough  soda  which  has  been  subjected  to  too  high 
a temperature,  not  os  sails  of  calcium,  but  as  salts  of 
sodium.  Sodium  and  sulphur  are  present  in  propor- 
tions corresponding  to  the  disulphide  of  sodium,  as  may 
be  seen  by  analysing  the  alcoholic  solution  of  this  soda. 
Disulphide  of  sodium  is  formed  by  the  reduction  at  a 
high  temperature  of  carbonate  of  sodium  on  sulphide  of 
calcium,  according  to  the  following  equation : — 

sCijS  + h NftjS,  -t  1—0  + xCa.0. 


Suit  hido 
of  calcium. 


Carbonate 
of  aodium. 


Bisulphide  Oxide 
of  sodium,  of  carbon. 


Oxide 
of  calcium. 


Bough  soda  containing  disulphide  of  sodium  produces 
solutiona  containing  a large  quantity  ol  enusiic  soda. 
The  excess  of  cuusdc  soda  is  produced  by  the  oxide  of 
calcium  formed  simultaneously  with  the  disulphide  of 
sodium.  Moreover,  it  happens  often  that  soda  which 
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has  undergone  too  high  a temperature  contains  oxide  of 
sodium  formed  by  the  reduction  of  carbonate  by  charcoal. 

Thus  the  hypothetical  existence  of  oxysulphido  of 
calcium  is  not  necessary  to  explain  the  small  degree  of 
reaction  which  takes  place  between  solutions  of  rough 
soda  and  insoluble  residue.  This  residue  is  formed  by  a 
mixture  of  carbonate  and  "sulphide,  or  of  carbonate, 
oxide,  and  sulphide  of  calcium.  The  caustic  soda  con- 
tained in  solutions  of  rough  soda  is  formed  by  the  action 
of  the  hydrate  of  calcium  of  the  insoluble  residues  on 
carbonate  of  sodium ; but  when  rough  soda  has  been 
brought  to  a high  temperature  it  may  contain  oxide  of 
sodium  formed  by  the  reduction  of  the  carbonate. 
Soluble  sulphides  arc  the  product  of  a partial  reaction 
between  carbonate  of  sodium  and  sulphide  of  calcium  in 
water.  Moreover,  rough  soda  which  has  been  submitted 
to  a high  temperature  contains  polysulphides  of  sodium, 
but  never  polysulphides  of  calcium. 

It  remains  to  be  determined  which  reaction  effects  the 
transformation  of  sulphate  of  sodium  and  chalk  into 
sulphide  of  calcium  and  carbonate  of  sodium,  and  why 
it  should  be  necessary  to  employ  an  excess  of  calcium, 
without  which  carbonate  of  sodium  charged  with  sul- 
phide is  obtained. — Comptes  Hindu*,  lvii.,  tot]. 


PHARMACY,  TOXICOLOGY,  &o. 


Tannin,  iti  Employment  as  a Substitute  for  Cinchona. 
Under  this  title,  Dr.  Leriehe  has  published  a memoir, 
which  received  a silver  medal  from  the  Society  of 
Medical  Sciences  of  Brussels. 

The  author  arrives  at  the  following  conclusions 
i.  Pure  tannic  acid,  properly  administered,  is  an 
excellent  anti  periodio. 

*.  It  possesses  real  efficacy  in  the  treatment  of  all 
intermittent  fevers  of  a simple  quotidian  type. 

].  The  facility  of  its  extraction,  its  low  price,  its  in- 
nocuousness,  render  it  preferable  to  sulphate  of  quinine, 
or  at  least  to  the  other  derivatives  of  cinchona. 

4.  It  consequently  unites  all  the  qualities  of  a good  suc- 
ccdancum,  and  constitutes,  at  the  present  time,  the  best 
of  indigenous  febrifuges. — fount,  de  Chimie  Medicate. 


On  a New  Kind  of  Cubebe. 

Within  a brief  period,  cubcba  from  the  Dutch  East 
Indies  have  entered  commerce;  they  are  attributable  to 
an  analogous  species,  and  are  offered  at  a much  lower 
price  than  ordinary  cubcbs.  But  they  differ  essentially 
from  truo  cubcbs,  and  must  be  considered  as  false  anti 
improper  for  medical  employment.  M.  Pas,  os  well  as 
M.  Grocncwegan,  have  examined  them.  Tho  size  of 
this  cubcb  surpasses  considerably  that  of  black  pepper, 
and  is  nearer  that  of  allspice.  Its  colour  is  ash-grey, 
approaching  brownish  black,  and  the  wrinkles  on  the 
surface  are  less  deep  and  more  regular  than  those  of 
true  cubebs ; the  petioles  are  a little  flattened.  The 
odour  is  less  agreeable,  and  the  taste  less  burning,  less 
pungent,  and  more  like  mace. 

Thrown  into  water,  the  new  cubcb  absorbs  it  more 
rapidly,  and  precipitates,  consequently,  much  sooner  than 
ordinary  cubebs.  It  colours  tho  water  deep  brown, 
whilst  true  cubebs  gives  it  but  a light  yellow,  after 
several  days’  contact.  Maceration  in  water  softens 
both  fruit  and  seed,  which  is  not  tho  case  with  cubebs. 

True  cubebs  aro  difficult  to  powder;  the  false  drug  is 
easily  reduced  to  powder.  The  true  powder  is  deep 
brown,  of  an  aromatic  odour,  whilst  its  congcnor  is 


greyish-red,  with  a terebinthinate  odour.  The  volatile 
oil  of  this  berry  possesses  a sharp  odour,  resembling  a 
mixture  of  flower  of  nutmegs,  lemons,  and  oil  of  tur- 
pentine, and  is  colourless,  whilst  that  of  cubcbs  is 
thicker  and  greenish  coloured. 

A hundred  parts  of  true  cubcbs  yield  twenty -one  of  a 
greenish  balsamic  extract  to  ether ; whilst,  in  the  same 
manner  treated,  the  fulse  drug  gave  but  ten  parts  of  a 
brownish  balsamie  extract.  M.  l’as  thinks  this  drug  is 
tho  ripe  fruit  of  Piper  cubeba,  whilst  M.  Grocncwegan 
thinks  they  are  the  product  of  Piper  anisatum. — Journ. 
de  Chilli.  Mid.  et  Journ.  de  Ph.  d'Anreri. 


Note  on  Some  Properties  of  Berberine, 
by  Wiluam  Procter,  Jr. 

Having  occasion  recently  for  information  relative  to  the 
properties  of  pure  berberine  in  an  uncombined  state,  a 
reference  to  all  the  authorities  at  my  disposal,  including 
nearly  all  the  papers  published  within  the  lost  few  years, 

I noticed  with  some  surprise  that  theeo  writers,  in  de- 
scribing berberine,  treated  the  substance  obtained  from 
Buber  is  vulyarie  by  the  agency  of  neutral  solvent*,  and 
which,  as  berberine  is  an  alkaloid,  must  be  a natural  salt 
of  that  substance. 

Buchner,  the  original  discoverer  of  this  principle, 
believed  it  to  be  a neutral  substance.  Liebig  ( Train  de 
Chemie,  tome  ii.,  645,)  says  it  is  alkaline,  but  in  describ- 
ing its  preparation,  gives  the  original  process,  and 
describes  its  solubility  in  the  form  of  its  natural  salt,  at 
requiring  joo  parts  of  cold  water.  Wittstein,  in  his 
“ Practical  Pharmaceutical  Chemistry,”  (Darby’s  trans- 
lation), also  describes  it  in  this  condition  as  obtained  by 
neutral  solvents,  and  gives  the  same  numbers  for  solu- 
bility that  Liebig  does.  He  also  says  that  this  natural 
salt  is  the  hydrochlorate,  a statement  1 have  not  seen 
elsewhere.  I have  consulted  the  patters  of  Fleitman,  of 
Stcnhouse,  and  of  Perrins,  in  the  Pharmaceutical 
Journal,  and  those  of  Mahla  and  Merrill  in  the  American 
Journal  of  Phannacy,  and  none  of  them  describe  tho 
properties  of  pure  berberine. 

The  best  process  for  isolating  berberine  is  that  hinted 
at  by  William  A.  Merrill  ( Atner . Jour.  Phurm.,  p.  joj, 
i86s),  based  on  the  separation  of  the  sulphuric  acid 
from  the  sulphate  by  either  baryta  or  oxide  of  lead. 
Mr.  Merrill  prefers  the  oxide  of  lead,  and  I agree  with 
him,  as,  from  its  insolubility  in  water,  its  excess  does  not 
interfero  with  tho  purity  of  the  resulting  alkaloid  in 
solution. 

Take  the  root  of  Hydrastis  canadensis,  or  of  Berberis 
ndgaris,  preferably  the  former,  in  coarse  powder,  exhaust 
it  by  repeated  decoction  or  digestion  in  boiling  water, 
and  evaporate  the  Altered  liquids  to  a soft  extract.  Treat 
this  with  stronger  alcohol  by  digestion  in  a water-bath 
still  at  several  times  until  it  is  exhausted  (or  until  a quart 
of  alcohol  has  been  employed  for  the  extract  from  each 
pound  of  the  root).  Add  to  the  tincture  one-fourth  of 
its  bulk  of  water,  distil  off  five-sixths  of  the  alcohol, 
and  add  to  the  hot  watery  residue  an  excess  of  diluted 
sulphuric  acid,  and  allow  it  to  cool.  The  sulphate  of 
berberine  crystallises  out,  and,  if  necessary,  may  be 
drained  from  the  mother-liquid,  rc-dissolv'ed  in  tho 
smallest  quantity  of  boiling  water,  and  again  crystal- 
lised. 

The  salt  is  now  ready  for  decomposition  by  oxide  of 
lead.  The  latter,  as  obtained  bv  precipitation  from  the 
acetate  or  nitrate  of  lead  by  liquor  potass®,  and  well 
washed,  and  is  added  in  excess,  with  agitation,  to  the 
sulphate  of  berberino  dissolved  in  boiling  water,  tho 
solution  being  kept  hot  during  the  decomposition.  When 
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a drop  of  the  hot  clear  liquid  will  not  bo  precipitated  by 
baryta  water  or  acetate  of  lead,  the  digestion  is  finished. 
The  solution  should  then  be  filtered  off  hot,  evaporated, 
and  set  aside  for  crystallisation. 

Examined  by  a lent,  berberine  crystallises  in  stellated 
groups  of  minute  acicular  crystals,  not  so  deep  in  colour 
as  those  of  the  muriate  of  commerce,  or  Eclectic  hydraitin. 
A grain  of  berberine,  placed  in  a test  tube,  was  shaken 
with  repeated  additions  of  water  at  about  6o°  F.,  with 
intervals  of  rest,  during  twenty-four  hours,  until  it  had 
nearly  all  dissolved— which  required  seventy-five  grains 
of  water.  The  residue  completely  dissolved  when  the 
quantity  was  increased  to  100  grains.  The  solution  thus 
obtained  was  a clear  and  brilliant  yellow  colour.  When 
a grain  is  dissolved  by  heat  in  seventy-five  grains  of 
water,  the  excess  crystallises  out  on  standing.  Berberine 
is  much  more  soluble  in  boiling  water  and  in  hot  alcohol, 
but  it  is  leas  soluble  in  cold  alcohol  than  in  water,  one 
grain  requiring  more  than  100  grains  of  that  liquid  for 
solution.  Btorer,  in  his  41  Dictionary  of  Solubilities,” 

Cge  67,  gives  Liebig’s  numbers  for  the  solubility  of 
rberine,  which  apply  to  its  hydrochlorate  according  to 
Wittatein.  It  is  soluble  in  acetone  and  methylic  alcohol, 
whilst  chloroform  dissolves  it  but  slightly,  and  ether,  oil 
of  turpentine,  and  oil  of  almonds,  not  at  all.  Acetic  acid 
is  one  of  its  best  solvents.  It  is  also  soluble  in  cold  sul- 
phuric acid,  which  it  colours  deep  yellow.  Nitric  acid 
instantly  decomposes  berberine,  witn  the  production  of 
a dark,  mulberry -purple  colour,  which  grows  lighter  by 
standing.  This  reaction  is  best  shown  by  adding  a 
minute  fragment  of  nitrate  of  potassa  to  the  solutiou  of 
berberina  m sulphuric  acid,  when  the  rich  mulberry 
colour  is  instantly  developed. 

When  a particle  of  bichromate  of  potassa  is  employed, 
the  colour  is  much  darker,  almost  purplish-black,  and 
remains  so  for  some  time.  The  saturated  aqueous  solu- 
tion yields  beautiful  crystalline  precipitates,  with  diluted 
nitric,  muriatic,  and  sulphuric  acids,  but  not  with  phos- 
phoric, acetic,  citric,  or  tartaric  acids.  Aqueous  iodine 
renders  it  opaque,  and  affords  a brown  precipitate; 
tannic  acid  and  iodohydrargyratc  of  potassium,  each  a 
yellow  one. 

Both  the  watery  and  alcoholic  solutions  have  a strong 
bitter  taste.  The  existence  of  berberine  in  several  of  the 
natural  orders  of  plants  is  quite  remarkable,  and  suggests 
to  Mr.  Perrins  that  it  probably  possesses  more  valuable 
properties  as  a medicine  than  have  yet  been  accorded  to  it. 


PBOCEEDINGS  OF  SOCIETIES. 

ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 

Weekly  Evening  Meeting,  Friday,  January  29,  1864. 
Colons*  Philip  Jxxes  Yohkk,  F.R.S,,  in  the  Chair, 
Edwahd  Fbanklamd,  Esq.,  F.R.S.,  Professor  of  Che- 
mistry, Royal  Institution,  read  a paper  “ On  the  Glacial 
Epoch.** 

Amongst  the  circumstances  that  have  profoundly  in- 
fluenced the  present  physical  condition  of  our  eo rfh,  the 
action  of  ancient  glaciers  upon  a scale  of  almost  incon- 
ceivable magnitude  has  been  gradually  but  irresistibly 
forcing  itaelf  upon  the  notice  01  philosophers  since  their 
attention  was  first  called  to  it  by  Venetx  and  Esmark. 
There  arc  few  elevated  regions  in  any  quarter  of  the  globe 
which  do  not  exhibit  indubitable  evidence  of  the  charac- 
teristic grinding  and  polishing  action  of  ioe-masscs, 
although  at  present,  perhaps,  they  arc  scarcely  streaked 
by  the  snows  of  winter.  In  our  own  country  the  re- 
searches of  Buckland,  and  especially  of  Ramsay,  have 
clearly  ahown  that  the  Highlands  of  Scotland,  the  moun- 


tains of  Wales  and  Cumberland,  and  the  limestone  crags 
of  Yorkshire,  abound  in  these  rochee  moutonnfs,  which 
leave  no  doubt  that  the  valleys  of  those  mountain  ranges 
were  once  filled  with  glaciers  of  dimensions  unsurpassed, 
if  even  equalled,  by  those  which  at  the  present  day  stream 
down  the  sides  of  their  gigantic  Swiss  rivals.  Nor  was 
this  perpetual  ice  of  a former  age  confined  to  localitiea 
where  no  such  phenomenon  is  now  seen,  but  numerous 
observations  have  established  that  the  glaciers  of  the 
present  age,  existing  in  Switzerland,  Norway,  and  else- 
where, are  but  tho  nearly  dried-up  streamlets  of  ancient  ice 
rivers  of  enormous  size.  These  glaciers  have  eroded  tho 
Alpine  valleys,  of  which  they  once  held  possession,  have 
carved  out  the  lochs  and  kyles  of  Scotland,  as  well  as  tho 
grander  fjords  of  Norway,  and  have  contributed  in  a most 
essential  manner  to  the  present  aspect  of  our  mountain 
scenery.  Ramsay  and  Tyndall  have  recently  called  atten- 
tion to  this  action  of  ancient  glaciers,  and  have  contended 
with  considerable  plausibility,  the  former  that  tho  lake 
basins,  the  latter  that  the  valleys  of  the  Alps,  have  been 
thus,  in  great  part,  scooped  out.  In  no  part  of  the  world, 
perhaps,  can  the  phenomena  of  the  glacial  epoch  be  more 
advantageously  studied  than  in  Norway,  where  the  ice- 
scarred  coasts  and  fjords  are  still  fully  exposed  to  the  eye 
of  the  observer,  side  by  side  with  the  ocean,  which 
furnished  the  crystalline  material  that  formerly  covered 
them.  Two  thousand  miles  of  coast,  from  Christiania  to 
the  North  Cape,  afford  almost  uninterrupted  evidence  of 
the  vast  ice  operations  which,  during  the  epoch  in  ques- 
tion, moulded  nearly  every  feature  of  this  remarkable 
country.  Starting  from  Christiania,  the  traveller  cannot 
fail  to  remark  the  peculiar  appearance  of  the  gneiss  and 
granite  rocks  composing  the  coast,  as  well  as  the  innu- 
merable islands  which,  forming  a great  natural  break- 
water, protect  the  shore  from  the  heavy  seas  rolling  in 
from  the  Atlantic.  These  rocks,  here  rarely  rising  to  the 
height  of  800  or  9C0  feet,  present  nothing  of  that  sharp 
and  rugged  outline  which  generally  characterises  such 
formations.  On  the  contrary,  they  are  smoothed  even  to 
their  summits,  all  their  angles  worn  off,  end  every  trace 
of  boldness  and  asperity  effaced.  To  the  casual  and  un- 
instructod  observer  the  action  of  the  sea  suggests  itself  as 
a sufficient  cause  of  these  appearances ; but  it  does  not 
require  much  scrutiny  to  be  convinced  that  the  ocean 
waves  have  had  little  to  do  with  this  smoothing  and 
polishing  of  the  coast,  since  it  is  the  surfaces  sloping 
towards  the  land  that  aro  most  acted  upon,  whilst  in  some 
places,  where  tho  rock  descends  precipitously  towards  the 
sea,  and  is  subject  to  the  dash  of  the  waves,  it  has  been 
protected  from  the  abrading  action,  and  presents  merely  a 
weathered  surface. 

Rounding  the  promontory  of  the  Naze,  and  proceeding 
northward,  the  coast  presents,  with  slight  exceptions,  the 
same  general  features  until  the  Arctic  circle  is  approached, 
when  the  character  of  the  scenery  rather  suddenly  changes. 
Tho  rocky  hills  acquire  the  dignity  of  mountains,  and 
tower  up  in  rugged,  sharp,  and  fantastic  peaks,  contrast- 
ing strongly  with  the  rounded  summits  of  the  lower  lati- 
tudes. But  these  arctic  peaks  owe  their  immunity  from 
the  abrading  action  of  ice  solely  to  their  height ; around 
their  bases,  and  even  high  up  their  sides,  the  slow  surges 
of  the  moving  glacial  sea  have  made  their  unmistakable 
marks,  grinding,  and  even  undercutting,  them  into  most 
extraordinary  forms,  as  fine  instances  of  which  may  be 
mentioned  the  Seven  Sisters,  and  Torghatten,  with  its 
singular  tunnel,  just  south  of  the  Arctic  circle ; the 
Horseman,  standing  on  the  circle  ; and  the  mountains  of 
the  Foldeu  and  Ycstfjords,  north  of  it;  the  latter  having 
been  justly  described  by  the  Rev.  R.  Everest,  ns  resembl- 
ing the  jaws  of  an  immense  shark.* 


4 Tho  tweaker  * *4  greatly  indebted  to  hie  friend,  U F.  Duppa,  Esq., 
for  Iwauulul  coloured  drawing!*  of  Ihosa  remarkable  object*,  taken 
from  the  sketches  of  Professor  James  D.  Forbes  and  Mr.  Ma Uimi 
Williams. 
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To  account  for  the  advent  and  subsequent  disappear- 
ance of  aueh  vast  masses  of  ice,  various  hypotheses  have 
been  propounded.  It  has  been  suggested  that  the  tempe- 
rature of  space  is  not  uniform,  and  that  our  solar  system, 
in  performing  its  proper  motion  among  the  stars,  some- 
times passes  through  regions  of  comparatively  low  tempe- 
rature; according  to  this  hypothesis,  the  glacial  epoch 
occurred  during  the  passage  of  our  system  through  such  a 
cold  portion  of  space.  Some  have  imagined  that  the  heat 
emitted  by  the  sun  is  subject  to  variation,  and  that  the 
glacial  epoch  happened  during  what  may  be  termed  a cold 
solar  period.  Others,  again,  believed  that  a different  dis- 
tribution of  land  and  water  would  render  the  climate  of 
certain  localities  colder  than  it  is  at  present,  and  would 
thus  sufficiently  account  for  the  phenomena  of  the  glacial 
epoch.  Finally,  Professor  Kamtz  considers  that  at  the 
time  of  the  glacial  period  the  mountains  were  much  higher 
than  at  present — Mount  Blanc  20,000  feet,  for  instance — 
the  second  and  tertiary  formations  having  been  since  eroded 
from  their  summits. 

The  two  last  assumptions  are  attended  with  formidable  , 
geological  difficulties,  especially  when  it  is  considered  that 
the  phenomena  of  the  epoch  in  question  extended  over 
the  entire  surface  of  the  globe ; they  have,  therefore, 
never  acquired  more  than  a very  partial  acceptance.  With 
regard  to  the  two  first-named  hypotheses,  my  colleague, 
Professor  Tyndall,  has  recently  shown  that  they  are 
founded  upon  an  entirely  erroneous  conception  of  the  con- 
ditions necessary  to  the  pheuomena  sought  to  be  explained. 
The  formation  of  glaciers  is  a true  process  of  distillation, 
requiring  heat  as  much  as  cold  for  its  due  performance. 
The  produce  of  a still  would  be  diminished,  not  increased, 
by  an  absolute  reduction  of  temperature.  A greater 
differentiation  of  temperature  is  what  is  required  to  stimu- 
late the  operation  into  greater  activity.  Professor  Tyndall 
does  not  suggest  any  cause  for  such  exalted  differentiation 
during  the  glacial  epoch;  but  he  proves  conclusively  that 
both  hypotheses,  besides  being  totally  unsupported  by 
cosmical  facts,  are  not  only  incompetent  to  constitute  such 
a cause,  but  also  assume  a condition  of  things  which 
would  cut  off  the  glaciers  at  their  source,  by  diminishing 
the  evaporation  upon  which  their  existence  essentially 
depends. 

The  speaker  divided  the  great  natural  glacial  apparatus 
into  three  parts,  viz.,  the  evaporator,  the  condenser,  and 
the  receiver.  The  part  performed  by  the  ocean  as  the 
evaporator  is  too  obvious  to  need  description.  The  two 
remaining  portions  of  the  apparatus,  however,  are  generally 
confounded  with  each  other.  The  mountains  are  in 
reality  the  receivers,  or  icebearers,  and  are  only  in  a sub- 
ordinate seme  condensers.  The  true  condenser  is  the  dry 
air  of  the  upper  region  of  the  atmosphere,  which  permits 
of  the  free  radiation  into  space  of  the  heat  from  aqueous 
vapour,  f 

AJ1  the  hypotheses  hitherto  propounded  having  there- 
fore failed  in  the  light  of  recent  research,  to  account  for 
the  conditions  which  brought  about  the  glacial  epoch,  the 
speaker  felt  less  reluctance  in  advancing  a new  theory, 
which  had  gradually  elaborated  itself  out  of  the  impres- 
sions he  had  received  during  a recent  visit  to  Norway. 
Any  such  theory  must  take  cognisance  of  the  following 
points  in  the  history  of  the  glacial  epoch : — 1st,  That  its 
effects  were  felt  over  the  entire  globe,  and,  That  it 
occurred  at  a geologically  recent  period.  3rd,  That  it  waa 
preceded  by  a period  of  indefinite  duration,  in  which 
glacial  action  was  either  altogether  wanting,  or  was  at 
least  comparatively  insignificant.  4th,  That  during  its 
continuance  atmospheric  precipitation  was  much  greater, 

t This  radiation  from  aqufou*  va|>our  wot  experimentally  shown  by 
canning  a Jet  of  dry  steam  to  pjun  in  frontof,  and  at  a distance  of  two 
feot  from,  a thermoelectric  pile;  tho  galvanometer  connected 
with  the  Utter  promptly  showed  a large  deflection  for  heat,  proving 
that  the  pile  was  receiving  radiant  heat  from  the  aqueous  vapour.  A 
jet  of  air  heated  in  the  same  manner  and  projected  in  front  01  the  pile 
produced  no  such  effect. 
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and  the  height  of  the  snow-line  considerably  less  than  at 
present  5th,  That  it  was  followed  by  a period  extend- 
ing to  the  present  time,  when  glacial  action  became  again 
insignificant. 

All  these  conditions  he  believed  to  be  the  natural 
sequences  of  the  gradual  secular  cooling  of  the  surface  of 
our  globe.  The  sole  cause  of  the  phenomena  of  the  glacial 
epoch  was  a higher  temperature  of  the  ocean  than  that 
which  obtains  at  present. 

He  then  examined  the  grounds  upon  which  this  hypo- 
thesis is  based.  Numerous  observations  of  the  augmenta- 
tion of  temperature,  at  increasing  depths  from  the  surface 
of  the  earth,  no  longer  leave  room  for  doubt  that  the  vast 
mass  of  materials  constituting  the  interior  of  our  globe  is 
at  the  present  moment  at  a temperature  far  higher  than 
that  of  the  surface.  If  this  be  so,  the  conclusion  is  almost 
inevitable,  that  at  earlier  periods  of  the  earth’s  history  this 
high  temperature  must,  at  all  events  at  depths  compara- 
tively little  removed  from  the  surface,  have  been  still 
higher,  and  that  consequently  the  temperature  of  the 
surface  itself  must  in  former  ages  have  been  much  more 
influenced  by  the  internal  heat  than  is  the  case  at  the 
present  day.  Tracing  thus  back  the  thermal  history  of 
our  earth,  it  is  conceivable  that  the  waters  of  the  ocean 
once  existed  as  aqueous  vapour  in  our  atmosphere — a con- 
dition which  it  is  imagined  obtains  at  the  present  day  in 
Jupiter,  Venus,  and  other  planets,  whose  superior  sire  or 
closer  proximity  to  the  sun  may  be  supposed  to  have  re- 
tarded the  refrigeration  of  their  surfaces.  From  the  period, 
therefore,  when  the  cooling  of  the  earth’s  crust  permitted 
the  ocean  to  assume  the  liquid  condition,  its  waters  have 
gradually  cooled  from  the  boiling  point  down  to  the  present 
temperature,  whilst  the  land  has  also  undergone  a similar 
process  of  refrigeration.  It  waa  during  the  later  stages  of 
this  cooling  operation  that  the  glacial  epoch  occurred. 
For  this  assumption,  however,  it  is  necessary  to  establish 
that  the  rate  of  cooling  of  the  land  and  of  the  ocean  surfaces 
waa  unequal,  otherwise  the  more  rapid  evaporation  of  the 
ocean  due  to  increased  temperature  would  be  more  or 
less  neutralised  by  the  impaired  efficiency  of  the  propor- 
tionately warm  icebearers.  The  speaker  then  proceeded 
to  describe  the  results  of  his  numerous  experiments,  which 
conclusively  proved  that,  under  the  conditions  contem- 
plated, the  land  would  cool  more  rapidly  than  the  sea.  This 
effect  is  brought  about  principally  by  two  causes,  vix.,  the 
great  specific  heat  of  water  compared  with  granite  and 
other  rocks,  and  the  comparative  facility  with  which 
radiant  heat  escapes  from  granite  through  moist  air.  The 
amounts  of  heat  associated  with  equal  weights  of  water 
and  granite  are  as  5 to  1 in  favour  of  the  former,  or,  if 
equal  volumes  be  taken,  the  water  requires  to  lose  twice 
as  much  heat  as  the  granite  in  order  to  cool  through  the 
same  number  of  degrees  ; but  it  is  in  regard  to  the  escape 
of  radiant  heat  from  their  surfaces  that  the  superior 
retention  of  warmth  by  the  oceanic  waters  is  most  strongly 
marked.  The  readiness  with  which  radiant  heat  escapes 
from  equal  surfaces  of  water  and  granite  at  the  same 
temperature  through  perfectly  dry  air  is  nearly  equal  ; 
but  so  soon  as  aqueous  vapour  is  interposed  in  the  path  of 
these  rays,  the  conditions  become  wonderfully  altered; 
the  escape  of  heat  from  both  is  interrupted,  but  its  radia- 
tion ijora  the  water  is  retarded  in  by  far  the  greatest  degree. 
This  extraordinary  intranscalency  of  aqueous  vapour  to 
rays  issuing  from  water  has  just  been  conclusively  proved 
in  the  physical  laboratory  of  this  Institution  by  researches 
made  by  Professor  Tyndall,  and  not  yet  published.  The 
difference  between  granite  and  water  arising  from  this 
cause  becomes  vastly  augmented  when  it  is  considered 
that  the  icebearing  surfaces  occupy  an  elevated  position 
above  the  level  of  the  sea,  consequently  the  mantle  of 
aqueous  vapour  which  their  radiant  heat  had  to  penetrate 
must  have  been  much  more  attenuated  tlian  the  compara- 
tively dense  shell  lying  between  them  and  the  surface  of 
the  ocean.  Thus  the  obscure  rays  of  heat  streamed  into 
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space  from  the  icebearing  surfaces  with  comparatively 
lfttle  interruption,  whilst  the  radiation  from  the  sea  was 
as  effectually  retarded  as  if  the  latter  had  been  protected 
with  a thick  envelope  of  non  conducting  material. 

Whether  we  take  into  consideration,  therefore,  the  con- 
ductivity of  water  and  granite,  their  specific  heats,  or, 
finally,  the  respective  facilities  with  which  they  con,  under 
the  cosmical  conditions  contemplated,  throw  off  their  heat 
into  space,  we  find  everywhere  a state  of  things  tending 
much  more  to  the  conservation  of  the  heat  of  the  water 
than  to  the  retention  of  that  of  the  land ; and  this  of 
course  applies  also,  mutntii  mutandis,  to  the  retention  of 
that  heat  which  is  received  from  solar  radiation.  The 
luminous  heat-rays  of  the  sun  pass  freely  through 
aqueous  vapour,  and  are  absorbed  by  both  granitic  and 
oceanic  surfaces,  but,  once  absorbed,  these  rays  issue  forth 
again  as  obscure  heat  of  two  different  qualities,  or  rates  of 
vibration.  To  use  Tyndall's  beautiful  explanation  of  the 
phenomenon,  the  vibrations  of  the  liquid  water  molecules 
are  of  such  rapidity  ns  can  be  best  taken  up  and  absorbed 
by  the  same  molecules  in  the  vaporous  condition.  But 
granite  is  a very  complex  substance,  and  fewer  of  the  heat 
oscillations  of  its  atoms  arc  in  unison  with  those  of 
aqueous  vapour : hence  the  heat  vibrations  of  granite 
disturb  the  molecules  of  aqueous  vapour  in  their  passage 
through  the  atmosphere  in  a less  degree,  and  consequently 
the  granitic  rays  ore  less  absorbed. 

Thus,  whilst  the  ocean  retained  a temperature  con- 
siderably higher  than  at  present,  the  icebearers  had  under- 
gone a considerably  greater  refrigeration.  The  evapora- 
tion from  the  ocean  would  therefore,  at  the  period 
contemplated,  be  greater  than  it  is  at  present,  whilst  the 
espabilities  of  the  icebearers,  as  such,  would  not  be  per- 
ceptibly less.  Moreover,  it  is  evident  that  during  the 
whole  of  the  cooling  period  the  ocean  must  have  been 
receiving  heat  from  ita  door,  and  thus  have  acted  as  a 
carrier  of  warmth  from  the  comparatively  profound  por- 
tions of  the  earth’s  crust  to  the  oceanic  surface.  It  thus 
resembled  a mass  of  water  contained  in  an  evaporating 
basin,  placed  over  a very  slow  and  gradually  declining 
fire.  Under  such  conditions  its  cooling  was  protracted 
through  a vast  period,  allowing  sufficient  time,  between  a 
temperature  inimical  to  animal  life  and  the  commencement 
of  the  glacial  epoch,  to  permit  of  the  development  and 
decay  of  those  forma  of  animal  life  which  existed  in  the 
preglacial  seas. 

The  rate  of  evaporation  of  water  at  different  tempera- 
tures and  under  various  circumstances  was  determined  by 
Dalton,  whose  results  are  embodied  in  the  following  table. 
The  evaporation  took  place  in  each  case  from  a circular 
surface  six  inches  in  diameter  : — 


Evaporation 

Evaporation 

Evaporation 

Tctnp.  F. 

per  minuto 

per  minute 

per  minute 

In  Calm. 

in  Breezo. 

in  High  Wiud. 

grains. 

grains. 

grains. 

*5" 

4*9* 

6-49 

8*04 

75* 

3*65 

4-68 

57* 

«5° 

a*6i 

3 "37 

4*  1* 

55“ 

1*90 

*’43 

2*98 

45° 

136 

•75 

*13 

35° 

*95 

fn 

1*49 

We  have  no  sufficient  data  to  calculate  the  present  mean 
temperature  of  the  ocean,  but  in  lat.  6o°  40'  off  the  coast 
of  Norway,  at  noon  on  a remarkably  hot  summer's  day, 
Professor  Forbes  found  the  temperature  to  be  46*5°  Fahr. 
The  assumption  of  40*  Fahr.  as  the  mean  temperature  off 
the  coast  of  Norway  would,  therefore,  probably  be  in 
excess  of  the  truth.  Now,  taking  the  mean  of  Dalton's 
results  obtained  at  35°  and  450,  and  comparing  it  with  the 
mean  of  his  results  at  550  and  65°,  it  will  be  6een  that  an 
increase  of  20®  in  the  temperature  of  the  ocean  off  the 
coast  of  Norway  would  double  the  evaporation  from  a 
given  surface.  Such  an  increased  evaporation,  accompanied 
as  it  necessarily  must  be  by  a corresponding  precipitation, 
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would  suffice  to  supply  the  higher  portions  of  the  land 
with  that  gigantic  ice-burthen  which  groaned  down  the 
mountain  slopes  during  the  glacial  epoch. 

But  would  not  the  increased  oceanic  temperature  tend 
to  augment  the  mean  temperature  of  the  atmosphere 
even  at  considerable  elevations,  and  thus  raise  the  snow, 
line  and  reduce  the  area  of  perpetual  snow  ? In  answer- 
ing this  question,  the  speaker  showed  that  the  limit  of 
perpetual  snow  does  not  depend  so  much  upon  the  mean 
temperature  of  the  atmosphere  at  that  particular  elevation, 
as  upon  the  amount  of  snow  accumulating  during  the  cold 
season.  Under  the  equator,  the  mean  temperature  of  the 
snow-line  is  35®  F. ; in  the  Alps  and  Pyrenees,  about  15® ; 
and  in  lat.  68°,  in  Norway,  it  is  only  u®.  Thus  the  mean 
temperature  of  the  snow-line  rises  os  we  approach  the 
equator,  which  means  that  the  snow-line  itself  descends 
below  its  normal  height,  owing  principally  to  augmented 
oceanic  evaporation,  accompanied  by  increased  atmo- 
spheric precipitation.  The  deluges  of  rain  which  fall 
within  the  tropics  far  surpass  the  rainfall  in  the  temperate 
and  frigid  r.ones,  and  doubtless  the  fall  of  snow  upon 
intertropical  mountains  is  proportionately  great.  The 
important  influence  which  the  amount  of  precipitation 
exercises  upon  the  lower  limit  of  perpetual  snow  is  beau- 
tifully exemplified  at  the  fine  waterfall  of  Tysse  Strenger, 
near  the  head  of  the  liardanger  Fjord,  and  was  first  no- 
ticed by  Mr.  M.  Williams.  The  spray  from  thi*  fall,  being 
frozen  in  winter,  covers  the  valley  for  nearly  half  a mile 
with  a stratum  of  snow  and  ice,  so  thick  as  to  defy  the 
solar  rays  of  summer  to  melt  it ; thus  lowering  the  snow- 
line by  more  than  2000  feet.  The  speaker  had  also  seen 
in  the  Sor  Fjord,  under  similar  abnormal  conditions,  a 
mass  of  snow  lying,  in  the  month  of  August  last,  within 
to  feet  of  the  level  of  the  sea,  although  the  normal  snow- 
line ia  there  at  least  4500  feet  above  the  sea- level.  That 
the  height  of  the  snow-line  is  essentially  dependent  upon 
the  amount  of  precipitation,  and  not  upon  mean  tempera- 
ture, is  evident  from  a comparison  of  its  height  on  the 
coast  and  in  the  interior  of  the  Scandinavian  peninsula, 
as  given  by  Forbes  in  the  following  table,  compiled  partly 
from  his  own  observations  and  partly  from  those  of  Yon 
Buch,  Naumann,  and  others  : — 


Height  of  Snow  line  in  feet. 

Latitude. 

Coast. 

Interior. 

Difference. 

6o° 

55°° 

445° 

1050 

62* 

3200 

415° 

IOJO 

64* 

4200 

365° 

55° 

66® 

3700 

3150 

450 

68° 

3450 

3000 

4 S° 

70® 

335° 

2900 

450 

Thus  tho  difference  between  the  height  of  the  snow- 
line near  the  coast,  where,  owing  to  the  impact  of  the 
gulf-stream,  the  winter  is  mild  but  the  atmospheric  pre- 
cipitation great,  and  in  the  interior,  where  the  climate  is 
severe  but  the  air  comparatively  dry,  amounts,  in  some 
cases,  to  as  much  as  1050  feet,  or  nearly  one-fourth  of  the 
total  height.  Such  is  the  depressing  effect  of  greater  pre- 
cipitation as  regards  the  limit  of  perpetual  snow.  Nor 
must  it  be  forgotten  that  copious  precipitation  is  altogether 
incompatible  with  great  summer- heat.  The  incessantly- 
clouded  sky  cuts  off  the  solar  rays,  and  moderates  tho 
summer  temperature.  It  is  a trite  observation  that  a wet 
summer  is  always  a cold  one.  The  mean  temperature  of 
the  land  in  contiguity  with  such  extensive  surfaces  of 
snow  could  also  not  fail  to  be  considerably  reduced  ; for, 
although  the  actual  amount  of  heat  in  activity  at  the 
surface  of  the  earth  was  greater  during  the  glacial  period 
than  subsequently,  yet  the  cold  of  winter  became  stored 
up  in  masses  of  falling  snow,  which  in  melting  absorbed 
the  heat  of  the  succeeding  summer,  and  thus  reduced  both 
the  mean  and  summer  temperature  of  the  land,  especially 
of  such  portions  of  it  as  were  not  situated  greatly  below 
the  snow-line.  The  common  notion,  therefore,  that  the 
glacial  epoch  was  a cold  one  is  correct,  although  heat,  not 
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cold,  Wtt  the  cause  of  that  epoch.  This  apparent  paradox, 
that  heat  should  be  the  cause  of  cold,  finds  its  parallel  in 
the  ice-raaking  machines  which  were  in  operation  at  the 
last  Great  Exhibition.  In  those  machines  which  produced 
from  i to  12  tons  of  ice  per  ton  of  coal,  the  glacial  produce 
was  directly  proportional  to  the  amount  of  heat  developed 
by  the  combustion  of  coal. 

But  it  is  evident  that  this  lowering  of  the  snow-line  by 
increased  oceanic  temperature  could  only  occur  within 
certain  limits ; for,  although  the  mean  temperature  of  the 
snow-line  might  rise  from  ai°,  its  present  position  in 
Norway,  to  $5°,  its  height  under  the  equator,  and  perhaps 
even  still  higher,  without  any  elevation  of  the  snow-line 
itself;  yet  a further  rise  of  meau  temperature,  which 
would  result  from  a continued  augmentation  of  oceanic 
heat,  could  not  fail  to  elevate  the  snow-line  itself,  and 
eventually  to  chase  the  last  portions  of  snow  even  from 
the  loftiest  mountain  peaks.  A process  the  inverse  of  this 
has  gone  on  in  nature,  leading  gradually  to  the  glacial 
epoch,  and  eventually  to  the  present  meteorological  con- 
dition of  our  globe.  Whilst  the  ocean  maintained  a high 
temperature,  the  snow-line  floated  above  the  summits, 
possibly  even  of  the  most  lofty  mountains  ; but  with  the 
reduction  of  oceanic  temperature  it  gradually  descended, 
enveloping  peak  after  peak  in  a perennial  mantle,  until 
during  the  glacial  epoch  it  attained  its  lowest  depression, 
whence  it  again  rose,  owing  to  diminished  evaporation,  to 
its  present  position. 

The  speaker  considered  that,  inasmuch  as  recent  re- 
searches had  rendered  all  previous  hypotheses  regarding 
the  glacial  epoch  absolutely  untenable,  the  one  for  which 
he  now  contended  could  not  be  said  to  come  into  anta- 
gonism with  any  other  views.  It  also  further  commended 
itself  by  requiring  the  assumption  of  no  natural  convulsion 
or  catastrophe,  no  vast  or  sudden  upheavals  or  depressions, 
and  no  change  in  the  thermal  relations  of  our  earth  to  the 
sun  or  to  space.  On  the  contrary,  it  insisted  that  the 
glacial  epoch  was  normally  and  gradually  evolved  from  a 
thermal  condition  of  the  interior  of  our  globe,  which  could 
scarcely  be  said  to  be  any  longer  thesubject  of  controversy. 

In  conclusion,  this  hypothesis  suggests  the  probability 
that  the  other  bodies  belonging  to  our  solar  system  have 
either  already  passed  through  a similar  epoch,  or  are 
destined  still  to  encounter  it.  With  the  exception  of  the 
polar  ice  of  Mars  we  have  hitherto  obtained  no  certain 
glimpse  into  the  thermal  or  meteorological  condition  of 
the  planets  : neither  is  the  physical  state  of  their  surfaces 
accessible  to  our  best  telescopes.  It  is  otherwise  however 
with  the  moon,  whose  distance  is  not  too  great  tot  prevent 
the  visibility  of  comparatively  minute  details,  A careful 
observation  of  the  lunar  surface  for  more  than  a year  with 
a silvered  glass  reflector  of  seven  inches’  aperture  and  of 
good  defining  power,  had  created  in  the  speaker's  mind  an 
impression  that  our  satellite  had,  like  its  primary,  also 
passed  through  a glacial  epoch,  and  that  several  at  least 
of  the  valleys,  rills,  and  streaks  of  the  lunar  surface  were 
not  improbably  due  to  former  glacial  action.  Notwith- 
standing the  excellent  definition  of  modern  telescopes,  it 
could  not  be  expected  that  other  than  the  most  gigantic 
of  the  characteristic  details  of  an  ancient  glacier  bed 
would  be  rendered  visible.  Under  favourable  circum- 
stances the  terminal  moraine  of  a glacier  attains  to 
enormous  dimensions ; and  consequently,  of  all  the  marks 
of  a glacial  valley,  this  would  be  the  one  moat  likely  to  be 
first  perceived.  Two  such  terminal  moraines,  one  of  them 
a double  one,  appeared  to  him  to  be  traceable  upon  the 
moon’s  surface.  The  first  was  situated  near  the  termina- 
tion of  that  remarkable  streak  which  commences  near  the 
base  of  Tycho,  and  passing  under  the  south-eastern  wall 
of  Bullialdus,  into  the  ring  of  which  it  appears  to  cut,  is 
gradually  lost  after  passing  crater  216  (Lubinietzky). 
Exactly  opposite  the  Inst  crater,  and  extending  nearly 
across  the  streak  in  question,  are  two  ridges  forming  the 
arcs  of  circles,  whose  centres  are  not  coincident,  and 


whose  external  curvature  is  towards  the  north.  Beyond 
the  second  ridges  talus  slopes  gradually  down  northwards 
to  the  general  level  of  the  lunar  surface,  the  whole  pre- 
senting an  appearance  reminding  the  observer  of  the  con- 
centric moraines  of  the  Rhone  glacier.  These  ridges  are 
visible  for  the  whole  period  during  which  that  portion  of 
the  moon’s  surface  is  illuminated,  but  it  is  only  about  the 
third  day  after  the  first  quarter  and  at  the  corresponding 
phase  of  the  waning  moon  (when  the  sun’s  rays  falling 
nearly  horizontally,  throw  the  details  of  thia  part  of  the 
aurface  into  strong  relief)  that  these  appearances  suggest 
the  explanation  now  offered. 

The  other  ridge,  answering  to  a terminal  moraine,  occurs 
at  the  northern  extremity  of  that  magnificent  valley  which 
runs  past  the  eastern  edge  of  Rheita.  This  ridge  isncarly 
semicircular,  and  is  considerably  elevated,  both  above  the 
northern  termination  of  the  valley,  and  the  general 
surface  of  the  moon.  It  may  be  seen  about  four  daya 
after  new  and  full  moon,  but  the  position  of  the  observer, 
with  regard  to  the  lights  and  shadows,  renders  its  appear- 
ance in  the  rays  of  the  rising  sun  by  for  the  most  striking. 

With  regard  to  the  probability  of  former  glacial,  or  even 
aqueous,  agency  on  the  surface  of  the  moon,  difficulties 
of  an  apparently  very  formidable  character  present  them- 
selves. There  is  not  only  now  no  evidence  whatever  of 
the  presence  of  water,  in  any  one  of  its  three  forms,  at  the 
lunar  surface;  but,  on  the  contrary,  all  aelenographic 
observations  tend  to  prove  its  absence.  Nevertheless,  the 
idea  of  former  aqueous  agency  in  the  moon  is  by  no  means 
new.  It  was  entertained  by  Gruithuisen  and  others.  But 
if  water  at  one  time  existed  on  the  surface  of  the  moon, 
whither  has  it  disappeared  r If  we  assume,  in  accordance 
with  the  nebular  hypothesis,  that  the  portions  of  matter 
composing  respectively  the  earth  and  the  moon  once 
possessed  an  equally  elevated  temperature,  it  almost 
necessarily  follows  that  the  moon,  owing  to  the  compara- 
tive smallness  of  its  mass,  would  cool  much  more  rapidly 
than  the  earth  ; for  whilst  the  volume  of  the  moon  is  only 
about  ««th,  its  surface  is  nearly  i^th,  that  of  the  earth. 

This  cooling  of  the  mass  of  the  moon  must,  according  to 
all  analogy,  have  been  attended  with  contraction,  which 
can  scarcely  be  conceived  as  occurring  without  the  develop- 
ment of  a cavernous  structure  in  the  interior.  Much  of 
this  cavernous  structure  would  doubtless  communicate  by 
means  of  fissures  with  the  surface,  and  thus  there  would 
be  provided  an  internal  receptacle  for  the  ocean,  from  the 
depths  of  which  even  the  burning  sun  of  the  long  lunar 
day  would  be  totally  unable  to  dislodge  more  than  traces 
of  aqueous  vapour.  A globe  of  wax  was  exhibited  which 
had  been  ca»t  under  water  ; it  was  highly  cellular,  and 
the  water  had  been  forced  into  the  hollow  spaces,  com- 
pletely filling  them.  Assuming  the  solid  mass  of  the 
moon  to  con  tract  on  cooling  at  the  same  rate  os  granite, 
its  refrigeration  through  only  180°  F.  would  create  cellular 
space  equal  to  nearly  14$  millions  of  cubic  miles,  which 
would  be  more  than  sufficient  to  engulf  the  whole  of  the 
lunar  ocean,  supposing  it  to  bear  the  same  proportion  to 
the  mass  of  the  moon  as  our  own  ocean  bears  to  that  of 
the  earth. 

If  such  be  the  present  condition  of  the  moon,  we  can 
scarcely  avoid  the  conclusion  that  a liquid  ocean  can  only 
exist  upon  the  surface  of  a planet,  so  long  as  the  latter 
retains  a high  internal  temperature.  The  moon  then 
becomes  to  us  a prophetic  picture  of  the  ultimate  fate 
which  awaits  our  earth,  when  deprived  of  an  external 
ocean  and  of  all  but  an  annual  rotation  upon  its  axis.;  it 
shall  revolve  around  the  sun  an  arid  and  lifeless  wilderness, 
— one  hemisphere  exposed  to  the  perpetual  glare  of  a 
cloudless  sun,  the  other  clouded  in  eternal  night. 

t Mayer  baa  recently  proved  that  tho  action  of  the  tldn  tends  to 
An  eat  the  motion  of  tho  earth  upon  Us  axl*.  And  although  it  has 
boon  proved  th«t  since  tho  time  of  Uipparchuit  the  length  of  the 
terrestrial  day  has  not  increased  by  tho  one  hundredth  |i*rt  of  a 
rsrond,  yet  this  fket  obviously  leaves  untouched  the  conclusion  to 
which  Mayer's  reasoning  leads. 
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ACADEMY  OF  SCIENCES. 

February  a». 

M.  Morid*  communicated  “ A Process  for  Reviving  Writing 
almost  Effaced  upon  Deeds  and  Parchments."  He  first  soaks 
the  parchment  in  distilled  water ; after  draining,  he  im- 
merses it  for  a second  or  two  in  a weak  solution  of  oxalic 
acid  ; he  then  rapidly  washes  it,  and  afterwards  places  it 
in  a closed  vessel  containing  a solution  of  gallic  acid 
(10  gTammes  to  300  grammes  of  distilled  water)  ; finally, 
as  soon  as  the  characters  appear,  he  well  washes  the  manu- 
script with  a large  quantity  of  water,  and  dries  it  between 
leaves  of  blotting  paper.  These  operations  require  great 
care  and  delicacy,  or  the  manuscript  may  become  hope- 
lessly defaced,  especially  if  it  be  left  too  long  in  the  gallic 
acid  solution,  exposed  to  the  influence  of  air  and  light. 
The  Academy,  in  fact,  condemns  it,  and  says  that  libra- 
rians and  keepers  of  archives  would  not  be  justified  in 
performing  this  experiment  upon  public  documents. 

M.  E.  Kexox  communicated  a note  ••  On  the  Limits  of 
Perpetual  Snow.”  The  author  announces  his  discovery 
of  the  following  law: — “In  all  countries  in  the  world 
the  limit  of  perpetual  snow  is  the  height  at  which  the 
hottest  half  of  the  year  has  a mean  temperature  equal  to 
that  of  melting  ice."  The  observations  hitherto  made  are 
so  defective,  and  the  decrease  of  temperature  with  height, 
in  different  seasons,  are  so  little  known,  that  the  author 
does  not  hope  to  completely  verify  the  law,  but  he  shows 
that  there  is  an  agreement  as  satisfactory  as  possible  in  the 
present  state  of  our  knowledge. 

A note  " On  the  Atomicity  of  Oxygen,  Sulphur,  Selenium, 
and  Tellurium by  M.  A.  Naopet,  was  presented.  The 
author  is  disposed  to  consider  all  these  elements  tetra- 
atomic.  His  reasoning  is  curious,  and  we  shall  translate 
the  note  at  length. 


CHEMICAL  SOCIETY  OF  PARIS. 

January  22,  1864, 

M.  Ad.  Wvbts  in  the  Chair. 

Is  commencing  the  business  of  the  evening,  M.  \VYrtz 
expressed  his  thanks  to  the  Society  for  the  honour  they 
bad  conferred  upon  him,  and  briefly  glanced  over  the 
services  which  had  been  rendered  to  science  by  his  pre- 
decessor, M.  H.  Deville. 

MM.  Vidal,  Descamps,  and  Lacote  were  elected  resident 
members,  and  M.  J.  Kiban  was  elected  “non-resident" 
member. 

M.  F riedel  read  the  report  of  the  committee  on  ac- 
counts. Their  conclusions  were  adopted. 

M.  Uertjielot  gave  an  account  of  his  researches  on 
the  oxidation  of  wine. 

M.  Hiram,  in  presenting  to  the  Society  a memoir  on 
the  active  principle  of  the  lledoul  (Sumach),  briefly  men- 
tioned his  researches,  and  exhibited  a fine  specimen  of 
crystallised  coryamirtine. 

M.  Da  Luynes  announced  that  he  had  succeeded  in 
solidifying  butylene. 

M.  Db  L ityxes  gave  an  account  of  some  researches 
undertaken  by  him,  in  conjunction  with  M.  O.  8«let,  on 
the  employment  of  hydriodic  acid  in  organic  chemistry. 

M.  Clobz  described  a method  of  analysing  organic 
acids,  when  combined  with  potash  or  soda.  The  organic 
matter  is  mixed  with  tungstic  acid,  and  burned  in  a cur- 
rent of  pure  and  dry  air. 

M.  Clobz  also  announced  a means  of  separating  glucose 
from  chloride  of  sodium,  by  the  employment  of  acetate  of 
silver.  The  soda  is  precipitated  with  concentrated  oxalic 
acid,  and  the  evaporated  solution  extracted  with  alcohol, 
which  only  dissolves  the  glucose. 

M.  Wcrtz  gave  an  account  of  several  results  obtained 
by  M.  Cariua  on  the  fixation  of  hypochlorous  acid  and 
oxygenated  water  on  hydrocarbons.  They  recall  an  obser- 
vation of  Mr.  Attfield,  who  has  shown  that  oxygenated 
water,  in  uniting  with  hydrocyanic  acid,  iorms  oxamide. 


PHARMACEUTICAL  SOCIETY. 

February  17. 

Dr.  Redwood  delivered  a lecture  on  the  British  Pharma- 
eoperia,  which  was  listened  to  with  great  satisfaction  by  a 
crowded  audience.  After  a brief  historical  allusion  to  the 
pharmacopoeias  which  have  been  superseded  by  the 
British,  the  lecltuer  proceeded  to  give  a short  general 
sketch  of  the  changes  made  in  the  chemical  preparations, 
and  then  referred  to  some  preparations  which  he  con- 
sidered to  require  particular  notice.  Acidum  Acetieum 
Glacials  he  said  could  not  be  obtained  by  the  process  given 
in  the  Pharmacopeia,  and  he  regretted  that  the  Committee 
had  not  rested  satisfied,  as  in  the  case  of  acetic  acid,  with 
describing  the  article  they  intended.  The  increase  of 
strength  in  the  mineral  acids  the  lecturer  considered 
disadvantageous.  The  new  hydrochloric  acid  has  a greater 
tendency  to  give  off  vapours  when  exposed  to  the  air.  To 
the  nitric  acid  stronger  objections  applied.  Acid  of  the 
gravity  1*5  is  not  a commercial  product ; it  will  not  keep 
colourless,  for  it  is  constantly  undergoing  decomposition, 
under  the  influence  of  light,  losing  strength,  and  becoming 
contaminated  with  nitrous  acids.  The  sulphuric  acid  is 
described  os  monohydrated,  but  the  gravity  given  is  the 
gravity  of  a weaker  acid.  The  process  directed  for  obtain- 
ing the  acid  will  not  yield  the  monohydrated,  which  Dr. 
Redwood  considered  a fortunate  circumstance,  since  this 
acid  congeals  in  cold  weather,  and  would  be  inconvenient 
to  use.  The  alkalies  were  next  alluded  to,  and  the  altera- 
tions of  strength  in  the  solutions  were  pointed  out.  These 


were  shown  in  the  following  tables 

Pb.  Lon<l.  Ph.  Brit. 
Liquor  ammonia  . . 0*960  0*959 

Liquor  ammonite  fortior  . o*88s  0*891 

Liquor  potass  re  . , 1*063  1*058 

Liquor  sodie  . . . 1*061  1*047 


The  greatest  alteration,  it  will  be  seen,  has  been  made  in 
the  rase  of  liquor  sodte.  The  carbonate  of  potash 
KOCO^iHO,  described  in  the  British  Pharmacopoeia,  is  a 
salt  which  cannot  be  obtained  in  commerce,  and  is  very 
difficult  to  make.  Carbonate  of  potash  of  commerce 
contains  only  about  an  atom  and  a-haif  of  water,  or 
sixteen  per  cent.  The  process  for  making  tartar  emetie 
Dr.  Redwood  commended  as  an  improvement.  In  those 
for  ferrum  tartaratum  and  ferri  et  ammonite  citras  too 
much  water  is  ordered,  and  the  dilute  solutions  obtained 
cannot  be  scaled  according  to  the  directions.  The  process 
for  making  spiritus  etheris  nitrosi  might  be  good  if  pure 
nitrite  of  soda  could  be  obtained.  Unfortunately,  the 
process  for  the  preparation  of  this  salt  given  in  the  Phar- 
macopeia docs  not  yield  the  product  required.  The 
samples  of  the  salt  examined  by  the  lecturer  consisted 
principally  of  nitrate  of  soda,  with  much  carbonate  and 
very  little  nitrite.  The  product  of  the  Pharmacopoeia 
process  will  always  be  variable,  and  consequently  the 
spirit  of  nitre  is  not  likely  to  be  uniform  in  composition. 
Collodium  was  next  referred  to,  and  the  lecturer  said  that 
the  process  given  for  making  pyroxylin  would  produce 
excellent  gun-cotton,  which  will  be  insoluble  in  the  mix- 
ture of  alcohol  and  ether.  One  other  preparation  was 
referred  to— distilled  water.  “ The  description,"  Dr.  Red- 
wood said,  “given  of  the  distilled  water  directed  to  be  used 
in  pharmacy  affords  a good  illustration  of  what  appears 
to  me  to  be  a defect  in  many  parts  of  the  work,  and  that 
is.  an  attempt  at  too  great  refinement.  We  are  told  that 
distilled  water  should  answer  to  the  following  character 
among  others — namely,  * that  a fluid  ounce  of  it  evapo- 
rated in  a clean  glass  capsule  leaves  no  visible  residue.* 
Now,  I should  like  to  see  such  distilled  water  made  by 
simple  distillation  in  a copper  still,  as  described  in  the 
Pharmacopoeia.  In  the  instruction  of  pharmaceutical 
pupils  I have  been  accustomed  to  set  them  the  task  of 
producing  such  distilled  water,  as  one  which  they  would 
think  very  easy,  but  which  experience  proves  to  be 
attended  with  considerable  difficulty." 


* 1 8 Notices 


NOTICES  OP  BOOKS. 

International  Exhibition  : Jurcrt*  Report.  Clou  II. , Section 
A.  Chemical  Product » and  Processes.  Reporter,  A.  W. 
Hofmann,  F.R.S.,  LL.D.,  &c.,  &c. 

(foortke.vth  notice.) 

{Continued  from  page  icrj.) 

Dr.  Hofmann^  very  properly  claims  the  discovery  of 
aniline  red.  The  first  mention  of  it  "will  be  found  in 
vol.  ix.,  p.  284,  of  the  Proceedings  of  the  Royal  Society.  It 
was  obtained  by  the  action  of  fuming  nitric  acid  upon 
aniline.  The  first  industrial  process  was  devised  by  MM. 
\ erguin  and  R6nard,  of  Lyons,  who  procured  the 
colour  by  the  action  of  tetrachloride  of  tin  upon  aniline. 
These  gentlemen  also  first  applied  the  colour  to  dyeing 
and  printing.  Numerous  processes  have  since  been  in- 
vented for  the  production  of  rosaniline , as  the  colour  is 
now  called,  most  of  which  have  been  noticed  in  out 
columns.  A brief  account  of  them  here,  however,  will 
not  be  out  of  place. 

The  original  process  of  MM.  Renard  Frfirea  was  the 
following  : — A mixture  of  ten  parts  of  aniline  and  from 
six  to  seven  of  tetrachloride  of  tin  is  heated  to  boiling 
for  fifteen  or  twenty  minutes.  The  liquid,  at  first  yellow, 
becomes  more  and  more  red,  until  the  mass  appears  black. 
A solution  in  boiling  water  may  be  used  at  once  for  dyeing; 
but  it  is  better  to  purify  the  colour  by  neutralising  a con- 
centrated solution  with  carbonate  of  soda,  and  then  adding 
a quantity  of  common  salt,  whereby  the  colouring  matter 
is  precipitated  in  a solid  state.  The  precipitate  has  only  to 
be  dissolved  in  water,  alcohol,  or  acetic  acid  to  prepare  a 
dye  for  imbuing  silk  and  wool  with  the  most  beautiful 
roseate  tints. 

Gerber  Keller's  process  soon  followed.  lie  treats  aniline 
with  mercuric  nitrate  in  the  dry.  To  ten  parts  of  aniline 
placed  in  a w-ater-bath,  seven  or  eight  parts  of  the  powdered 
mercuric  nitrate  are  gradually  added,  with  constant 
stirring.  The  operation  lasts  eight  or  nine  hours,  at  the 
end  of  which  time  the  mass  becomes  of  a beautiful  violet 
red  colour.  This  constitutes  the  azal&ne  of  commerce. 
This  process,  the  reporter  says,  may  be  considered  really 
useful. 

L&uth  and  Depouilly  treat  aniline  with  nitric  acid.  The 
aniline  must  be  in  excess.  The  mixture  must  be  care- 
fully bested  to  ijo°  or  i6o#  C.,  and  the  heat  must  be 
removed  quicklv  if  the  action  becomes  lively,  or  combus- 
tion may  take  place. 

This  process  succeeds  well,  but  can  only  be  safely  con- 
ducted on  a small  scale.  After  several  hours,  a mass  of 
violet  red  is  obtained,  from  which  the  colouring  matter 
may  be  separated  with  carbonate  of  soda  and  common 
salt,  as  in  Rlnard's  process. 

The  method  by  means  of  arsenic  acid  the  Reporter 
ranks  among  the  best.  Twelve  parts  of  commercial  arsenic 
acid  and  ten  parts  of  Aniline,  with  or  without  the  addition 
of  water,  are  heated  over  a slow  fire  to  about  no*  or  140®, 
taking  care  not  to  exceed  i6oa  C.,  until  the  mass  solidifies 
on  cooling  to  a hard  substance  with  a bronse- coloured 
lustre.  The  operation  lasts,  according  to  the  quantities 
used,  from  four  to  nine  hours.  When  the  bronze* coloured 
substance  is  dissolved  in  water,  a solution  of  great  richness 
is  obtained  from  it;  a slight  excess  of  soda  will  precipitate 
the  colouring  matter.  The  precipitate  is  filtered  off, 
washed,  and  redissolved  in  acetic  acid. 

A detailed  account  of  this  operation  as  it  is  carried  out 
by  the  MM.  Renard,  at  Lyons,  is  here  extracted  from  M. 
Wurtx’s  report  on  the  colouring  matters  derived  from  coal 
tar,  contributed  to  the  reports  of  the  French  section  of 
the  Jury  of  the  International  Exhibition.  We  quote  it 
here,  as  probably  neither  that  nor  the  present  report  will 
reach  many  of  our  readers  who  are  interested  in  these 
colours : — 

“A  very  concentrated  solution  of  arsenic  acid,  con- 
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taining  76  per  cent,  of  the  solid  acid  [hydrate  or  anhy- 
dride?], is  mixed  with  aniline,  manufactured  from  either 
English  or  Belgian  benzol.  For  twenty  parts  of  the 
syruDy  arsenic  acid  twelve  parts  of  commercial  anilinf, 
which  is  not  anhydrous,  are  taken,  and  forty  kilogrammes 
of  this  mixture  are  introduced  into  a cast-iron  retort,  the 
dimensions  of  which,  on  account  of  the  powerful  intu- 
mescence during  the  reaction,  should  considerably  exceed 
the  bulk  of  the  mixture.  The  retort  is  placed  otct  the 
vault  of  a furnace,  where  it  is  heated  in  an  air  bath,  the 
temperature  of  which  must  not  exceed  from  150°  to  170°  C. 
From  time  to  time  a workman  plunges  a rod  into  the 
moss,  and  as  soon  as  the  substance  which  adheres  exhibits 
on  cooling  a bronzy  colour  and  a brilliant  fracture  the 
operation  is  terminated.  The  time  required  for  this  pur- 
poae  varies  from  three  to  four  hours.  The  product  of  the 
fusion  is  then  poured  upon  cast-iron  plates,  from  which, 
after  solidification,  it  is  detached,  reduced  into  fragments, 
and  removed  to  another  part  of  the  establishment,  in  order 
to  be  exhausted.  For  this  purpose  it  is  digested  in  large 
cast-iron  tanks,  with  twice  its  weight  of  hydrochloric  acid. 
The  operation  lasts  from  two  to  two  and  a-half  hours  ; 
and,  during  the  whole  of  this  time,  a current  of  steam  is 
passed  through  the  liquid,  which  becomes  rapidly  charged 
with  the  colouring  matter.  As  soon  as  the  residue  has 
become  pulverulent,  the  liquid  is  thrown  upon  a strainer 
of  woollen  material.  The  filtered  liquid  falls  into  a large 
cast-iron  vessel,  containing  an  excess  of  a solution  of  car- 
bonate of  sodium  The  colouring  matter  is  thus  separated 
in  flakes  or  granules,  which,  under  the  influence  of  a cur- 
rent of  steam,  unite  and  rise  to  the  surface  of  the  liquid, 
whence  it  is  removed  by  perforated  ladles.  The  substance 
thus  obtained  is  introduced  into  large  tanks  of  cast-iron, 
and  submitted,  in  the  presence  of  a considerable  quantity 
of  water,  to  the  action  of  a current  of  steam.  A great 
deal  of  colouring  matter  dissolves  in  the  liquid,  which  is 
separated  by  filtration  from  a new  deposit,  and  allowed 
to  cool  in  large  vessels  of  iron-plate,  in  which  green 
crystals  of  a coppery  lustre  are  deposited. 

M If.  in  the  treatment  of  aniline  with  arsenic  acid,  the 
latter  be  considerably  increased  beyond  the  proportions 
above  given,  violet,  and  even  blue  colouring  matters  are 
produced,  the  formation  of  which  has  been  patented  by 
MM.  Girard  and  De  Lairc.” 

MM.  Laurent  and  Casthelez  have  a procesa  by  which 
they  transform  nitrobenzole  into  the  colouring  matter 
without  the  preliminary  isolation  of  the  aniline.  “ Nitro- 
benzolc  is  treated  with  a mixture  of  iron  and  hydrochloric 
acid,  or  with  ferrous  chloride.  In  this  operation  the  nitro- 
benzole is  converted  into  aniline,  and  ferric  chloride  is 
produced.  On  heating  this  mixture,  the  ferric  chloride 
reacts  upon  the  aniline,  transforming  it  into  aniline  red." 
MM.  Laurent  and  Costh61ez  have  given  the  name  of 
erytArabenzole  to  the  colouring  matter  thus  obtained  ; but 
it  probably  consists  principally  of  rosaniline.  This  method 
is  ingenious,  and  if  the  product  be  equal,  in  point  of 
quantity  and  quality,  to  that  obtained  by  the  previously 
prepared  aniline,  it  must  be  an  economical  plan,  since  it 
dispenses  entirely  with  one  rather  delicate  operation,  and 
thus  diminishes  the  amount  of  labour  required. 

The  above  may  be  called  the  practical  processes  for  the 
production  of  rosaniline.  For  numerous  others,  we  must 
refer  our  readers  to  this  Report,  or  vol.  ii.,  p.  144,  of  the 
Chemical  News.  At  that  time  we  spoke  strongly  in 
condemnation  of  a patent  taken  out  in  this  country  by 
M.  Gerber  Keller,  in  which  it  seemed  to  be  the  object  of 
the  patentee  to  claim  everything  which  could  by  any  pos- 
sibility produce  the  colour.  .Speaking  of  this  particular 
patent,  the  Reporter  makes  the  following  observations  : — 

“ Of  such  patents  scientific  men  cannot  speak  otherwise 
than  in  terms  of  reprehension.  Their  claims  are  founded 
on  random  guesswork,  not  on  the  results  of  patient  inves- 
tigation. They  are  attempts  to  pre-occupy  the  whole 
field,  and  forestall  all  the  rewards  which  should  be  left 
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open  to  real  inventive  genius  to  cultivate  and  win.  It 
would  [in  the  Reporter’s  opinion]  be  well  that  such 
patents,  on  due  proof  of  their  character,  should  be  set 
aside  by  the  tribunals/'  We  will  go  further,  and  state 
our  own  oninion  that  a petition  for  a patent  of  this  kind 
should  be  instantly  dismissed. 

Before  proceeding  to  the  " Researches  on  the  Nature  of 
Aniline  Red,"  we  will  extract  a foot  note  relating  to  the 
production  of  arsenic  acid 

**  This  acid  was  first  produced  upon  a large  scale  by 
M.  E.  Kopp  (Ann.  Cheat.  Phys.,  [3]  xlviii.,  106),  who, 
during  the  high  price  of  tartaric  acid  in  the  years  1853  and 
1854,  suggested  the  employment  of  arsenic  acid  for  the 
white  discharge  of  Turkey  red,— an  application  which,  to 
a certain  extent,  has  continued  ever  since,  although  the 
price  of  tartaric  acid  has  fallen  again.  M.  Kopp  employs 
nitric  acid  to  convert  arsenious  acid  by  oxidation  into 
arsenic  acid  ; and,  by  passing  the  nitrous  acid  fumes 
evolved,  together  with  air,  over  coke  moistened  with 
water,  he  recovers  from  two-thirds  to  three-fourths  of  the 
nitric  acid  employed.  The  proportions  he  adopts  are  303 
kilogrammes  of  nitric  acid  of  1*35  sp.  gr.  to  400  kilo- 
grammes of  powdered  arsenious  acid  ; and  by  adding  the 
nitric  acid  gradually  he  finds  that  the  oxidising  action  may 
be  accomplished  without  the  application  of  heat.  The 
above  method  is  used  with  advantage  by  the  manufacturers 
who  prepare  arsenic  acid  for  the  production  of  rosaniline. 
The  Reporter  lately  saw  this  operation  at  the  celebrated 
works  of  M.  Charles  Kestner,  at  Thann,  where  100,000 
kilogrammes  of  arsenic  acid,  the  order  of  a single  manu- 
facturer of  aniline  red  (Messrs.  J.  J.  Muller  and  Co.,  of 
Basle)  were  in  course  of  preparation.  The  oxidation  was 
effected  in  large  glass  flasks  connected  with  a lead  pipe, 
by  which  the  copiously-evolved  nitrous  fumes  were  dis- 
charged into  one  of  the  leaden  chambers  on  the  premises. 

••  M.  Kopp,  while  working  with  arsenic  acid,  made  the 
peculiar  observation  that,  without  any  detriment  to  his 
general  health,  a natural  tendency  to  embonpoint  was  con- 
siderably enhanced  during  his  operations.  In  the  course 
of  ten  weeks  M.  Kopp  had  increased  in  weight  not  less 
than  ten  kilogrammes,  which  he  lost  again  when  his  ex- 
periments with  arsenic  acid  were  discontinued.  The 
Reporter  has  been  informed  that  the  work-people  engaged  in 
the  production  of  rosaniline  are  affected  in  a similar  way." 


A Manual  of  Photographic  Chemistry,  Theoretical  and 
Practical.  By  J.  F.  Hardwick.  Seventh  Edition. 
Edited  by  O.  Dawson,  M.A.,  &c.,  and  E.  Hadox, 
F.C.S.  London  : Churchill  and  Sons.  1864. 

It  is  not  necessary  to  say  anything  in  praise  of  a book 
which  has  reached  a seventh  edition.  A few  alterations 
and  additions,  however,  have  been  made  in  this  edition 
which  deserve  a word  of  commendation.  The  editors 
have  done  their  work  extremely  well,  and  the  much- 
ftu^lor  appears  as  the  guide,  philosopher, 
and  friend  to  all  photographers  who  desire  to  have  an 
intelligent  appreciation  of  the  art. 


Astnalen  dcr  Chcmie  und  Pharmacie.  February,  1864. 
Tick  number  of  this  valuable  periodical  just  received 
contains  several  papers  of  interest.  The  first,  by  8 trucker, 
" On  a A etc  Class  of  Organic  Nitrogen  Compounds,"  gives 
an  account  of  azobenzuic  acid,— an  acid  obtained  from 
mtrobenxoic  acid  by  the  action  of  sodium  amalgam. 

C,4H^N04)04  + 4Na  = C14H5N04  + 4NaO. 

Nitrobenzoic  acid.  Azobenzoic  acid. 

Some  of  the  salts  and  the  ether  of  this  acid  are  described, 
as  well  os  a derivative— hydrazoben zoic  acid. 

A"  paper  **  On  Citramalic  and  Citratartaric  Acids"  by 
Can  us,  gives  a further  account  of  these  acids  previously 
described.  The  same  author  announces  the  discovery  of 
a new  fatty  acid  in  the  glandular  secretion  of  the  hyaena, 


and  hence  called  hyacnic  acid.  It  is  remarkable  for  the 
high  number  of  the  carbon,  the  formula  being  GS5H50Q,. 
Beyond  this,  and  a slight  musky  smell,  it  does  not  seem 
to  possess  much  interest.  A learned  paper  by  Wislicenus, 
“ On  the  Poly -Equivalent  Organic  Acids,”  is  a valuable 
contribution  to  the  chemistry  and  philosophy  of  substitu- 
tion products.  An  important  communication  by  Claus, 
“ On  the  Behaviour  of  Sulphide  of  Mercury  to  Sulphide  of 
contradicts  all  analytical  books  by  the  asser- 
tion that  the  former  body  is  soluble  in  the  latter.  We 
shall  translate  this  paper.  A communication  on  the 
occurrence  of  inosite,  by  Dr.  Marm6,  shows  that  this 
principle  is  very  commonly  present  in  vegetables.  August 
Streny  describes  fluochr ornate  of  potash,  a new  fluorine 
compound ; and  also  a tri boric  aresenite  of  lead  oxide, 
3PbO  + AaOj  -f  HO. 

A short  paper  **  On  Narceine,”  by  Hesse,  confirms 
Anderson’s  analysis  of  that  alkaloid,  and  describes  some 
of  its  salts.  The  same  author,  in  a shorter  communica- 
tion, denies  the  existence  of  a volatile  alkaloid  in  arnica. 
Hugo  Schiff  contributes  a short  notice  of  the  colouring 
matters  derived  from  naphthylamine,  showing  that  the 
chemical  constitution  of  these  and  the  aniline  colours  is 
different. 


NOTICES  OP  PATENTS. 

1870.  Bearings,  Steps,  Axle-boxes,  P.  S.  Deolam, 
Buckingham  Street,  Strand,  London.  Dated  October 
Ms  !***• 

Tit*  inventor  describes  three  compositions  which  are  useful 
for  packing  steam  machinery,  and  for  the  linings  of  bear- 
ings, axle-boxes,  and  other  surfaces  exposed  to  friction. 
No.  1 composition  consists  of  asbestos,  or  other  mineral 
fibrous  substance,  incorporated  with  graphite,  talc,  or 
steal  ite,  and  any  one  of  a series  of  gums  the  addition  of 
which  is  intended  to  secure  the  perfect  adhesion  of  the 
whole.  Of  the  gums  which  are  suitable  for  this  purpose, 
the  inventor  particularly  enumerates  dextrine»  gutta- 
percha, gums  Arabic,  tragacanth,  and  cowrie.  No.  z 
composition  is  similar,  but,  instead  of  asbestos,  the  em- 
ployment of  combinations  of  albumen  with  leather,  or  other 
animal  fibrous  substance  reduced  to  pulp,  or  of  mixtures 
containing  glue  and  starch  with  the  unctuous  minerals 
already  specified,  is  recommended.  No.  3 composition 
differs  from  the  foregoing  only  by  the  substitution  of 
cotton,  hemp,  or  other  fibrous  vegetable  substance,  for  tlie 
animal  and  mineral  fibres  before  described. 

The  comprehensive  nature  of  the  claim  renders  it  impos- 
sible to  avoid  the  use  of  anti-friction  materials,  which, 
alone  or  Combined  in  a manner  very  similar  to  the  above, 
have  already  been  applied  to  the  purposes  herein  men- 
tioned. There  cannot  be  any  doubt  regarding  the  efficacy 
of  these  compositions  ; and  tho  extent  to  which  they  are 
susceptible  of  modification  by  using  animal,  vegetable,  or 
mineral  fibres,  according  to  the  heat  of  the  bearings  and 
other  circumstances,  renders  them  universally  applicable. 


2881.  Apparatus  for  Testing  the  Erphsibility  of  Liquid 
Hydro  carbons.  E.  A.  L.  Negretti  and  J.  \V.  Zamhha, 
Hatton  Garden,  London.  A communication.  Dated 
October  25, 186a.  (Not  proceeded  with.) 

This  is  a little  instrument  constructed  for  the  purpose  of 
indicating  the  lowest  degree  of  temperature  at  which  the 
vapour  given  off  by  a liquid  hydrocarbon  forms  an  explosive 
mixture  with  the  air.  It  consists  of  a cup  or  metallio 
vessel  heated  by  a water  bath  or  naked  spirit  flame,  and  a 
thermometer  with  its  bulb  dipping  into  the  liquid  to  be 
tested.  The  apparatus  is  particularly  applicable  ior  testing 
the  safetv  of  paraffine  and  petroleum  oil*  intended  to  be 
burnt  in  lamps. 
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Miscellaneous — Answers  to  Correspondents. 


1885.  Heating  Close  Furnaces.  J.  H.  Johnson,  Lincoln’s 

Inn  Fields,  London.  A communication.  Dated 

October  *7,  1862. 

Thb  inventor  employs  for  melting  glass  the  waste  gases 
which  are  given  off  during  the  burning  of  coke.  A 
direct  communication  is  made  by  means  of  Hues  between 
the  coking  oven  and  the  glass  furnaces,  and  for  the 
purpose  of  purifying  the  combustible  gases  from  sooty 
particles  a fine  spray  of  water  is  injected  by  a rose.  A 
blast  of  air  directed  through  tuyeres  into  the  chamber  of 
the  glass  furnace  urges  the  combustion  of  the  gaseous  fuel. 

Grants  of  Provisional  Protection  for  Six  Months. 

19a.  Frederick  North,  Leeds,  Yorkshire,  “Improve- 
ment* in  processes  and  apparatus  for  treating  and  preparing 
peat  and  turf,  and  the  products  obtained  therefrom.” — A 
communication  from  Charles  Fluery,  Bruxelles. 

200.  Eugen  Lucius,  Frankfort -on-the- Maine,  Germany, 
“ Improvements  in  the  manufacture  and  production  of 
colours.” — Petitions  recorded  January  23,  1864. 

202.  John  Piddington,  Gracechurch- street,  London, 
“ Improvements  in  the  manufacture  of  paper  from  straw 
and  other  analogous  vegetable  substances.”— A communi- 
cation from  Augustus  H.  Tait,  Jersey ; Hudons,  New 
Jersey ; William  H.  Holbrook,  New  York ; and  A.  K. 
Paton,  Brooklyn,  Kings,  America. 

218.  George  Darlington,  Min  era,  Denbigh,  “Improve- 
ments in  the  manufacture  of  sine  white.” 

277.  Kichard  Archibald  Brooman,  Fleet-street,  London, 
**  Improvements  in  the  manufacture  of  glass.” — A com- 
munication from  Mathias  Andre  Pelletier,  Hive  de  Gicr, 
France. 

281.  George  Hammond,  Manchester,  and  James  Wil- 
liam Keinp,  Salford,  Lancashire,  “ Improvements  in  the 
manufacture  of  illuminating  gas,  and  in  apparatus  to  be 
employed  therein.”— Petitions  recorded  February  2,  1864. 

283.  Edward  Beans,  Argyll-street,  London,  “Improve- 
ments in  preparing  or  treating  animal  charcoal." 

Notices  to  Proceed. 

2425.  Edward  Brown  Wilson,  Strand,  London,  “ Im- 
provement* in  the  manufacture  of  iron  and  other  metals, 
and  in  the  apparatus  employed  therein,  parts  of  which  are 
applicable  for  other  purposes,  where  high  temperatures  are 
employed,  and  also  for  ventilation.” — Petition  recorded 
October  3,  1863. 

2373.  Lucius  Henry  Norris,  Upper  Bedford  Place, 
Russell  Square,  Loudon,  “Improvements  in  the  manu- 
facture of  India-rubber  and  gutta-peTcha  compounds.” — 
A communication  from  Lymanllolme,  Rue  YcndOmc,  Paris. 
—Petition  recorded  September  26,  1863. 

3209.  Charles  Bolton,  Moreton  Street,  Pimlico,  London, 
“ Improvements  in  apparatus  for  producing  optical  illu- 
sions. which  may  be  used  for  dramatic  and  other  entertain- 
ments.”— Petition  recorded  December  19,  1863. 

58.  Bernhard  Samuelson,  Banbury,  Oxford,  “ An  im- 

?rovement  in  smelting  iron  ores.” — Petition  recorded 
anuary  9,  1864. 

2374.  William  Malan,  Walpole  Street,  Deptford,  Kent, 
and  William  Tice,  Downham  Road,  Islington,  London, 

“ Improvements  in  apparatus  for  supplying  gas  to  railway- 
carriages  and  other  moving  structures,  and  in  apparatus 
for  manufacturing  and  holding  gas  in  ships  and  other 
vessels,  parts  of  such  apparatus  being  also  applicable  for 
manufacturing  and  holding  gas  elsewhere.”— Petition  re- 
corded September  26,  1863. 

2383.  John  Bailey,  William  Henry  Bailey,  Salford, 
Lancashire,  and  George  Henry  Blake,  Manchester,  " Im- 
provement* in  barometers,  gas  regulators,  and  other 
apparatuses  for  regulating  and  indicating  the  flow  and 
pressure  of  liquids  and  fluids.” 

2699.  Samuel  Hiikiing  Parkes,  Birmingham,  Warwick- 
shire, •*  Improvements  in  opeta  glasses,  telescopes,  micro- 
•copes, spectacles, and  other  optical  instruments.  — Petition 
recorded  October  31,  1863. 


2467.  William  Lorberg,  Wyld’s  Rents,  Bermondsey, 
Surrey,  “ Improvements  in  the  manufacture  of  gas  from  tar.” 
2489.  Duncan  Proudfoot,  Glasgow,  Lanark, N.B.,  “Im- 
provements in  printing  on  textile  fabrics.” 

2309.  Joseph  Place,  Hoddlesden,  Lancashire,  “An  im- 
proved application  of  certain  schistous  or  shalcy  materials 
to  the  manufacture  and  finishing  of  paper.”— Petitions 
recorded  October  13,  1863. 

2520.  William  Jackson  Rideout,  Farn worth  Mills, 
Bolton,  Lancashire,  “ Improvements  in  boiling  rags  and 
other  paper-making  materials.” — Petitions  recorded  Oc- 
tober 14,  1863. 


MISCELLANEOUS. 

British  Pharmacopfria. — In  consequence  of  the 
insertion  of  an  abstract  of  Dr.  Redwood’s  lecture,  we 
omit  our  article  on  the  Pharmacopceia. 

C'lavendUh  Kociety. — The  annual  meeting  of  this 
Society  was  held  on  Tuesday  last.  We  defer  any  report 
of  the  proceedings  until  the  report  of  the  Council  is  in 
our  hands. 

Boyai  institution. — Monday,  March  7,  at  two, 
General  Monthly  Meeting.  Tuesday,  March  8,  at  throe, 
Professor  Marshal),  “ On  Animal  * Life.”  Thursday, 
March  10,  at  three,  Professor  Marshall  “On  Animal 
Life.”  Friday,  March  11,  at  eight,  Rev.  W.  H.  Brook- 
field “On  the  Use  of  Books.”  Saturday,  March  12,  at 
three,  Professor  Frank  land  “ On  the  Metallic  Elements.  ” 

Alkali  Act. — The  following  are  the  names  of  gentle- 
men appointed  by  the  Board  of  Trade,  District  Inspectors 
under  the  Alkali  Works  Regulation  Act 
Mr.  Brereton  Todd, 

Mr.  Alfred  E.  Fletcher, 

Dr.  Charles  Blather  wick. 

Dr.  John  Thomas  Hobson. 

The  salary  is  40c/.  per  annum.  Mr.  Fletcher,  we  believe, 
was  a member  of  the  firm  Wilson  and  Fletcher,  chemical 
manufacturers.  The  names  of  the  other  gentlemen  are 
entirely  unknown  to  us. 

Young:  r.  iVrnie. — This  is  another  trial  by  Mr. 
Young  to  establish  his  exclusive  right  to  the  manufacture 
of  parafline  oils  and  paraffine  from  bituminous  coal.  It 
commenced  before  Vice-Chancellor  Stuart  on  Monday  last. 
Seven  counsel  are  engaged  for  the  plaintiff,  and  six  for  the 
defendant.  There  are  200  witnesses  to  be  examined,  we 
are  informed;  and  the  trial  will  probably  extend  over 
three  weeks.  Dr.  Hofmann  was  the  first  witness,  and  was 
under  examination  three  days.  We  hope  to  be  able  to 
give  a brief  analysis  of  the  chemical  evidence.  The  issues 
raised  appear  to  be  the  same  as  in  the  cause  of  Binney  and 
Co.  against  the  Clydesdale  Chemical  Company. 


ANSWERS  TO  CORRESPONDENTS. 

V All  Material  Communications  are  to  be  addressed  to  the  Horroa, 
and  ^ilivrtunnnta  uid  Amimh  fommimiratiniii  to  the  I’rniJsHxa,  at 
the  Office,  i,  Wins  Offico  Court,  Fleet  Street,  London,  E C. 

•#*  In  publishing  letters  from  our  Correspondents  we  do  not  thereby 
adopt  the  views  of  tbo  writers.  Oar  intention  to  giro  both  sides  of  m 
ucetion  will  frequently  oblige  us  to  publish  opinions  with  which  we 
o not  agree. 


Vol.  VIII.  ofthe  Chemical  New*,  containing  a copious  Index,  is  now 
ready,  price  lo*.  Id.,  by  post,  tis.  xd.,  bandsoraoly  bound  in  cloth, 
gold- lettered.  Tbs  aoce  for  binding  may  be  obtained  at  our  Office, 
price  is.  6d.  Fulwcribcr*  may  have  their  copies  bound  for  xs.  6d.  if 
sent  to  our  Office,  or.  If  accompanied  by  a doth  case,  for  is.  Vo  is.  I. 
and  II.  are  out  of  print.  All  the  others  aru  kept  in  btxxk.  Vol.  VI II. 
commenced  on  July  4,  i86j,  and  will  be  complete  in  x6  numbers. 


£.  B. — Published  by  Churvhill  and  Sons. 

6.  A , —The  compound  is  commonly  sold  by  practical  chemists. 

Dr.  S>nith , Auburn,  Ohio,  C.S,,  is  thanked  lot  his  communkaUon, 
but  it  is  altogether  unsuited  to  our  columns. 

Ewki  itofiwtf.— 1 " A Chart,"  Ac.  Churchill  and  Sons. 
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Researches  on  the  Platinum  Metals ,* 

by  Wolcott  Gibbs,  M.B. 

(Continued  from  vol.  Til.,  |«^fc  9 U.) 

The  moss  of  mixed  doublo  chlorides,  after  the  volatilisa- 
tion of  the  osmium  and  the  separation  of  the  iron  and 
other  impurities  by  washing  with  a concentrated  and  cold 
solution  of  chloride  of  potassium  or  ammonium,  is  to  be 
rubbed  to  fine  powder,  boiling  water  added,  and  the 
iridium  reduced  by  a dilute  solution  of  nitrite  of  soda, 
care  being  taken  not  to  use  more  of  this  salt  than  is 
sufficient  to  convert  the  iridium  salt,  IrCliKCl,  into 
Ir,Cl,jKC'l,  and  to  keepthesolution  neutral  with  carbonate 
of  soda.  Almost  tho  whole  of  the  chlorplatinatc  of  potas- 
sium remains  undissolved,  while  tho  iridium,  rhodium, 
and  ruthenium  soluble  salts  remain  in  solution.  Tho 
liquid  is  to  be  allowed  to  cool,  filtered,  the  remaining 
mass  w ashed  with  cold  water  until  only  the  chloroplatl- 
natc  of  potassium  remains,  and  the  washings  filtered  and 
added  to  the  main  solution.  If  the  washings  have  been 
carefully  performed  with  small,  successive  quantities  of 
water,  very  little  platinum  is  dissolved,  ana  the  oliro- 
green  solution  contains  chiefly — 

Ir,Cll3KCl,RhJCl>3KCl,RuaCL1aXCi, 
and  KuCljKCl  with  insignificant  quantities  of  PtCliKCl. 

A solution  of  chloride  of  luteoeobalt,  6NHa . Co,Cla,  is 
now  to  be  cautiously  added  as  long  as  a precipitate  is 
produced ; a copious  pale  buff  precipitate  is  thrown  down 
whieh  settles  easily,  leaving  a yellow  or  orange-yellow 
solution  containing  tho  luteoeobalt  salt  in  small  excess. 
The  precipitate  is  to  be  washed  by  decantation,  then 
thrown  upon  a filter  and  thoroughly  washed  with  boil- 
ing water  and  afterwards  with  boiling  dilute  cblorhydric 
acid.  The  filtrate  and  washings  arc  to  be  evaporated 
together  on  a water-bath  to  drytiess.  They  contain  the 
whole  of  tho  ruthenium  and  platinum  present  in  the 
original  solution.  The  mass  upon  the  filter,  which  has 
a pale  buff  colour,  consists  of  tho  two  insoluble  doublo 
salts — 

*NH, . Co,Clj+Ir,Cl5,  and  6NIIa  . Co^Clj+lth  .Cl„ 
and  is  perfectly  free  from  ruthenium  and  platinum. 

This  process  is  based  upon  the  fact  that  the  iridium 
and  rhodium  double  salts  above  mentioned  are  almost 
absolutely  insoluble  in  boiling  water  and  in  boiling 
dilute  chlorhydric  acid,  while  the  ruthenium  and  plati- 
num salts,  which  have  respectively  the  formula; — 

6NIIa . Co.Cl,+  3RuCI  ,,  and  6NHa . Co,Cl,+  3PtCla, 
are  easily  soluble. 

Palladium  also  forms  with  chloride  of  luteoeobalt  a 
double  salt  which  is  easily  soluble  in  dilute  chlorhydric 
acid,  and  which  crystallises  from  the  solution, on  cooling,  in 
beautiful  orange-yellow,  granular  crystals.  The  formula 
of  this  salt  is— 6N1I, . CojClj-P 3PdCI.  Any  traces  of 
palladium  which  may  have  been  present  in  the  original 
mass  of  double  chlorides  will  therefore  be  found  with 
the  ruthenium  and  platinum  salts.  When  the  mixed 
chlorides  have  been  thoroughly  washed,  palladium  is 
never  present.  The  sctquichloride  of  ruthenium  gives 
no  precipitate  with  solutions  of  chloride  of  luteoeobalt, 
and  appears  not  to  form  a double  salt  with  the  chloride 
of  this  radical,  possibly  in  eonsequenco  of  tho  triacid 
character  of  luteoeobalt,  and  the  bibasic  character  of  the 
sesquicbloride  of  ruthenium,  the  potassium  double  salt 
being  Ru2C11  + sKCh  All  thesesquichloiideof  ruthenium 
present  in  the  mass  of  mixed  chlorides  in  combination 
Von.  IX.  No.  *»3.— Milieu  11,  1864. 
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with  chloride  of  potassium  will  therefore  be  found  in 
the  filtrate  from  the  iusoluble  iridium  and  rhodium 
double  salts. 

The  mass  of  double  salts  of  iridium  and  rhodium  with 
luteoeobalt,  after  complete  washing,  is  to  bo  brought  into 
a flask  and  boiled  with  a strong  solution  of  canstic  potash 
until  ammonia  ceases  to  be  given  off.  With  a concen- 
trated solution  this  may  be  effected  in  a short  time.  On 
addition  of  an  excess  of  chlorhydric  acid  the  blaok 
powder  readily  dissolves,  giving  a solution  which  con- 
tains the  double  chlorides  of  iridium  and  potassium  and 
rhodium  and  potassium — Ir,Cl,3KCl,  and  RhaCl,3KCl, 
together  with  chloride  of  cobalt.  The  solution  is  to  be 
evaporated  to  drvnoss,  and  the  chloride  of  cobalt  dis- 
solved out  by  boiling  with  absolute  alcohol.  The  iridium 
and  rhodium  are  then  to  be  separated  by  nitrite  of  soda 
and  aulphido  of  sodium  or  ammonium  in  the  manner 
already  pointed  out.  The  sulphide  of  rhodium  after 
washing  and  continued  ignition  gives  pure  metallic 
rhodium. 

The  filtrate  from  the  iridium  and  rhodium  salts  con- 

of  ruthenium  in  tho 
11,  together  with  a 
doublo  salts — 

6NHj . C03CI3  + jRuCla  and  6NH,  . COjCl,  + 3PtCla. 
The  solution  is  to  he  evaporated  nearly  to  dryness,  boiled 
with  a strong  solution  of  caustic  potash,  and  then  treated 
with  an  excess  of  chlorhydric  acid,  which  gives  the 
double  chlorides — 

RuCTKCi.PtCl.KCI,  and  RuaClaaKCl, 
together  with  an  excess  of  chloride  of  potassium  and  a 
little  chloride  of  cobalt.  This  last  may  easily  he  removed 
by  alcohol  after  evaporating  the  mixed  chlorides  to  dry- 
ness. Platinum  and  ruthenium  may  then  be  separated 
by  boiling  with  nitrite  of  potash,  evaporating  to  dryness, 
boiling  with  dilute  chlorhydric  acid  so  as  to  convert  the 
whole  of  the  ruthenium  into  KuC.'I.KCl,  neutralising  with 
carbonate  of  potash,  again  boiling  with  nitrite  of  potash, 
evaporating  to  dryness  and  dissolving  out  the  double 
nitrite  of  ruthenium  and  potash  by  absolute  alcohol. 
The  nitrite  of  ruthenium  and  potash  may  then  be  treated 
in  the  manner  already  described,  and  tho  ruthenium 
brought  into  the  form  of  tho  double  salt  of  mercury  and 
ruthendiomin,  from  which  the  pure  metal  is  easily 
obtained.  This  method  of  separating  tho  platinum 
metuls  gives  excellent  results,  but  is  not  free  from  objec- 
tion. in  the  first  place,  it  will  be  remarked  that  it  does 
not  dispense  with  the  employment  of  the  alkaline  nitrites, 
although  to  some  extent  it  facilitates  their  use.  But  the 
chief  objection  is  found  in  the  necessity  of  employing 
very  large  quantities  of  chloride  of  luteoeobalt,  a salt 
which  is  not  to  he  had  in  commerce,  and  which  must 
therefore  be  specially  prepared  for  the  occasion. 

This  difficulty  may  be  in  a great  measure  avoided  by 
employing  the  chloride  of  luteoeobalt  chiefly  as  an  agent 
for  tho  separation  of  rhodium  from  platinum  and  ruthe- 
nium, which  may  be  accomplished  in  the  following 
maimer; — The  mass  of  mixed  double  chlorides,  after  the 
removal  of  the  iron,  &c.,  by  washing,  is  to  bo  rubbed  to 
a fine  powder  in  an  unglazed  porcelain  mortar,  and  then 
washed  with  cold  water  in  small  portions  at  a time  until 
the  washings  give  no  sensible  reaction  for  ruthenium, 
when  tested  in  the  manner  already  described  with 
nitrite  of  potash  and  colourless  sulphide  of  ammonium. 
The  washings  contain  all  the  ruthenium,  as — RuCl.KCl 
and  RujCl.iKCl,  and  all  tho  rhodium,  as — Rh»C),3KCl, 
together  wilh  a not  inconsiderable  proportion  of  iridium, 
as — IrCLKCl,  and  a much  smaller  quantity  of  platinum, 


loius  a comparatively  large  quituuiy 
form  of  KujCl.iKCl  and  RuClaE( 
trace  of  tho  ruthenium  and  platinum 
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as — PtCl,KCl.  The  iridium  in  this  solution  is  to  be  re- 
duced to  sesquichlorido  by  the  addition  of  a dilute  solu- 
tion of  nitrite  of  soda  with  a little  carbonate  of  soda  to 
keep  the  solution  as  nearly  neutral  as  possible.  A solution 
of  chloride  of  luteoeobalt  is  then  to  be  added  as  long  as 
a precipitate  is  produced,  when  the  whole  is  to  be  filtered 
and  the  precipitate  thoroughly  washed,  first  with  boiling 
water,  and  afterwards  with  water  containing  a little 
chlorhydric  acid.  The  precipitate  on  the  filter  consists 
chiefly  of  the  rhodium  salt— 6NH, . C'o.C'h  + Kb, Cl.,  with 
a smaller  proportion  of  the  corresponding  iridium  salt. 
The  mixed  rhodium  and  iridium  salts  aro  then  to  be 
boiled  with  a solution  of  caustic  potash  as  long  as 
ammonia  is  evolved,  treated  with  excess  of  chlorhydric 
acid,  evaporated  to  dryness,  the  chloride  of  cobalt  dis- 
solved out  by  alcohol,  and  tho  iridium  and  rhodium 
separated  by  nitrite  of  soda  and  sulphide  of  ammonium 
in  the  manner  already  pointed  out. 

Tho  filtrate  from  the  insoluble  rhodium  and  iri- 
dium salts  contains  tho  ruthenium  us  KuCl,KCl  and 
Ku.Cl.iKCl,  together  usually  with  a small  quantity  of 
tho  double  salt  fiNH.  . Co,CI,  + jltuCI,  and  of  l‘tCI,KCl. 
The  platinum  and  ruthenium  are  then  to  be  separated 
with  nitrite  of  potash  and  alcohol  by  the  process  already 
described.  This  method  of  employing  the  chloride  of 
luteoeobalt  is  extremely  convenient  when  it  is  desired  to 
obtain  pure  ruthenium  or  rhodium  at  once  from  the 
osmium-iridium. 

The  presence  of  a portion  of  the  ruthenium  in  the  formof 
Ru,Cl,iKCl  in  no  wise  modifies  the  application  of  the  above 
process,  because  this  salt  gives  no  double  decomposition 
with  a solution  of  chloride  of  luteoeobalt.  As  the  nitrite  of 
soda  employed  to  reduce  the  IrCl,  to  Ir,Cl.  may  exercise 
a reducing  action  on  the  Ku,Cl.,  it  will  be  found  advan- 
tageous after  washing  out  tho  KuCl,KCl  and  Ku,Cl,iKCl, 
to  convert  tho  RuX’l.iKCl  entirely  into  RuCl,KCl.  This 
may  cosily  be  accomplished  by  adding  a solution  of 
caustic  potash  in  excess,  and  then  passing  a current  of 
chlorine  gas  into  tho  liquid  until  the  odour  of  hyper- 
ruthenic  acid  is  observed.  By  adding  nitric  acia  in 
excess,  so  as  to  dissolve  the  black  precipitate  at  first 
produced,  and  then  evaporating  to  dryness  with  on  excess 
of  chlorhydric  acid,  the  whole  of  the  ruthenium  will  be 
brought  into  the  form  of  RuCLKCl. 

When  a solution  of  chloride  of  luteoeobalt  is  added  to 
one  containing  bichloride  of  iridium,  an  insoluble,  buff- 
coloured  precipitate  is  thrown  down,  consisting  of  n salt 
which  has  the  formula— 6NH, . CoX'l,  + 3lrCI,.  When 
this  salt  is  digested  or  boiled  with  an  alkaline  nitrite, 
the  bichloride  of  iridium  is  reduced  to  sesquichloride,  and 
the  6alt,  6NH, . Co,CI,  + Ir.Cl,  is  formed,  well  character- 
ised by  its  extreme  insolubility.  In  the  presence  of  a 
large  excess  of  platinum  in  the  form  of  I’tCl.KCl,  it  is 
very  difficult  to  reduce  iridium  completely  from  bichloride 
to  sesquichloride,  and  even  in  the  presence  of  an  alkaline 
nitrite  the  ehlorplatinate  of  potassium,  after  repeated 
crystallisation,  obstinately  retains  a reddish  or  deep 
orange  tint,  arising  from  traces  of  tho  corresponding 
iridium  salt.  The  presence  of  tho  smallest  trace  of 
iridium  may  be  easily  detected  in  the  platinum  salt  by 
dissolving  the  whole  in  boiling  water  and  adding  a 
solution  of  ehlorplatinate  of  luteoeobalt — 

6NH,  . Co,Cl,  + jPtCl,, 

which  precipitates  only  its  equivalent  of  tho  correspond- 
ing iridium  salt.  The  precipitate  is  to  be  filtered  off,  and 
digested  with  a hot  solution  of  nitrite  of  soda  or  potash, 
a small  excess  of  a solution  of  chloride  of  luteoeobalt 
addtd,  and  the  double  chloride  6N II  . CojCI.  + Ir,Cl, 


thoroughly  washed.  This  process  affords  a perfectly 
satisfactory  method  of  separating  iridium  quantitatively 
from  platinum,  and  for  analytical  purposes  is  more  con- 
venient than  the  separation  by  an  alkaline  nitrite  and 
sulphido  already  described.  The  quantitative  separation 
of  iridium  from  ruthenium  and  palladium  is  also  readily 
effected  by  tho  chlorido  of  luteoeobalt,  as  well  os  the 
separation  of  rhodium  from  platinum,  ruthenium,  and 
palladium.  I shall  return  to  this  subject  in  treating  of 
tho  metals  of  this  group  separately,  and  will  then  point 
out  another  method  of  using  the  chloride  of  luteoeobalt, 
which  is  also  deserving  of  attention. 

The  separation  of  the  metals  contained  in  the  mass  of 
sulphides  precipitated  in  the  separation  of  iridium  from 
rhodium,  ruthenium,  and  platinum,  by  the  method 
already  pointed  out,  may  be  very  conveniently  effected 
in  tho  following  manner : — The  mixed  sulphides  are  to  be 
dried,  separated  from  tho  filter,  and  intimately  mixed  in 
a mortar  with  an  equal  weight  of  a mixture  of  equal 
rts  of  carbonate  and  nitrate  of  baryta.  Tho  filter  is  to 
burned,  and  the  ash  mixed  with  the  sulphides  and 
baryta  salts.  The  mixture  is  then  to  be  ignited  in  a 
porcelain  or  earthen  crucible  for  an  hour  at  a full  red 
heat,  and  the  mass  which  docs  not  fuse,  treated  with  a 
strong  chlorhydric  acid,  which  dissolves  the  oxides  of 
rhodium,  ruthenium,  and  platinum  completely,  leaving 
only  sulphate  of  baryta.  The  baryta  is  then  to  be  pre- 
cipitated by  sulphuric  acid,  an  excess  of  which  must  be 
carefully  avoided,  and  then  a solution  of  chloride  of  lutco- 
oobalt  added  as  longas  a precipitate  is  formed.  Thedouble 
chloride  of  rhodium  and  luteoeobalt  may  then  be  filtered 
off  and  thoroughly  washed  with  boiling  water  acidulated 
with  chlorhydric  acid.  By  igniting  this  salt  and  dis- 
solving the  chloride  of  cobalt  out  from  the  mass,  pure 
metallic  rhodium  remains.  The  platinum  and  ruthenium 
in  the  filtrate  may  then  be  separated  by  means  of  nitrite 
of  potash  and  alcohol  in  the  manner  already  described. 

This  method  of  treating  the  sulphides  requires  only  a 
small  quantity  of  chloride  of  luteoeobalt,  is  extremely 
easy  of  application,  and  is  much  shorter  than  the  first 
method  which  I have  described.  Taken  in  connexion 
with  the  process  for  separating  iridium  by  means  of 
nitrite  of  soda  and  sulphide  of  sodium,  it  furnishes  an 
easy  and  complete  solution  of  the  problem  of  the  quali- 
tative or  quantitative  separation  of  the  metals  of  this 
group,  osmium  only  being  determined  by  the  loss. — 
American  Journal  of  Science. 

(To  bo  continued.) 
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0/»  the  Adulteration  of  lleer  with  Picrotoxine , 
by  if.  Schmidt. 

Toe  attention  of  the  police  having  been  drawn  to  the 
importation  to  St.  PeterBburgh  of  large  quantities  of 
cocutus  indicus,  it  was  found  that  this  berry  was  used 
to  adulterate  certain  drinks,  but  especially  beer.  Wishing 
to  assure  himself  of  the  truth  of  this  statement,  M. 
Schmidt  endeavoured  to  isolate  the  picrotoxine,  and 
believes  ho  has  succeeded  by  tho  following  rather  com- 
plicated process: — After  evaporating  the  beer  in  a 
water-bath  to  a syrupy  consistence,  ho  mixed  it  with 
tepid  water  till  it  was  perfectly  liquid,  so  as  to  bring  the 
volume  to  a third  of  tho  liquid  used ; he  then  heated 
and  shook  it  up  with  animal  charcoal.  After  standing 
several  hours,  lie  filtered,  and  then  heated  it  slightly, 
precipitated  by  basic  acetate  of  lead,  and  again  filtered. 
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Tha  liquid  should  be  of  a yellow  wine  colour;  if 
not,  it  must  be  ro-flltored  through  animal  charcoal. 
Then  from  Bve  to  len  cube  centimetre*  of  amylic 
alcohol  arc  to  be  added  to  the  liquid,  which  should 
be  briskly  shaken  several  times  at  intervals.  After 
twenty-four  hours,  the  amylic  alcohol  collects  on 
the  surface,  containing  the  greater  part  of  the  picro- 
toxinc.  The  remainder  is  subsequently  eliminated  by 
fresh  treatment  with  amylic  alcohol.  Having  collected 
the  limpid  layers  of  this  alcohol,  they  are  left  to 
evaporate  spontaneously.  On  the  sides  of  the  capsule  a 
yellowish  ring  forms,  and  this  contains  the  picrotoxine 
mixed  with  resinous  substances. 

Such  is  the  first  phase  of  the  process  ; the  second,  and 
yet  more  delicate,  phase  has  for  its  object  the  isolation 
of  the  picrotoxine.  The  resinous  product  is  first  dissolved 
in  weak  alcohol,  evaporated  to  dryness,  then  recovered 
by  a little  boiling  water  containing  a small  quantity  of 
sulphuric  acid,  afterwards  boiled  to  expel  any  volatile 
matter,  then  a little  animal  black  is  added  to  eliminate 
all  extractive  and  resinous  matter,  and  lastly  it  is 
filtered.  The  inodorous  liquid  is  next  evaporated,  and 
when  a fresh  bitter  taste  becomes  developed  it  is  to  be 
shaken  up  with  ether,  which  re-dissolves  the  picrotoxine, 
and  collect*  into  a distinct  layer  on  the  surface  of  the 
liquid.  On  again  treating  with  ether,  the  whole  of  the 
picrotoxine  is  eliminated ; finally,  the  ctherial  liquids 
are  mixed,  a little  alcohol  is  added,  and  the  whole  is 
evaporated.  The  white  or  yellowish  ring  formed  consists 
of  picrotoxine,  which  then  has  only  to  be  dissolved  in 
alcohol  to  furnish  the  immediate  principle  in  the  form  of 
well-defined  crystals. 

But  to  obtain  these  crystals  the  solution  must  be  five 
from  resinous  substances.  If  not  free,  and  if,  for 
instance,  the  ctherial  solution  is  of  a yellow  colour, 
it  must  bo  recovered  with  water,  and  treated  by  char- 
coal, as  above  described. 

The  latter,  it  is  true,  retains  traces  of  picrotoxine, 
which  can  be  token  up  by  means  of  diluted  and  warm 
spirits  of  wine. 

By  these  means  the  author  was  enabled  to  detect 
0-04  of  picrotoxine  in  a bottle  of  beer  which  had  been 
adulterated  with  eight  grains  of  indian  berry. 

Picrotoxine  lias  a pronounced  bitter  flavour ; it  is  in 
the  form  of  clearly-defined  crystals,  which  form  very 
readily  in  ordinary  alcohol,  but  not  at  all  in  ether  or 
amylic  alcohol.  If,  on  the  point  of  a penknife,  we  take 
a little  picrotoxine,  and  place  it  on  a highly-coloured 
plate  of  gloss,  then  add  alcohol  to  dissolve  it,  and  leave 
it  to  evaporate  slowly,  silky  crystals  will,  after  a time, 
form,  and  group  in  tufts;  to  effect  this,  the  liquid  must 
be  sufficiently  diluted. 

Picrotoxine  reduces  the  oxide  of  copper  in  Barreswil’s 
liquid.*  Heated,  it  forms  a yellow  transparent  mass, 
resembling  caramel,  then  it  becomes  charred.  Its 
reaction  is  neutral ; sulphuric  acid  beoomes  yellow  while 
dissolving  it,  and  when  not  destroys  it.  Weak  sulphuric 
acid  has  no  action  on  it,  neither  have  nitric,  tartaric, 
nor  acetic  acids,  when  diluted  with  water,  nor  ammonia ; 
very  soluble  in  alcohol,  ether,  amylic  alcohol,  and 
chloroform.  Slightly  soluble  in  fatty  oils  and  petroleum ; 
hot  water  dissolves  picrotoxine  better  than  cold;  and  the 
best  crystals  are  formed  in  ordinary  alcohol. — Journal 
dr  Pharmacia  et  de  C/iemie,  xliii.,  170.  63. 


• On  this  rewtton  the  author  founds  n process  for  dlstiiuruishing 
plcrotovine  from  alkaloid*.  However,  tin  boats  ,,f  this  process  is 
wrong,  if  it  bo  true,  M.  Kosumm  ailinut,  thu  uikalgitH  itroUicm* 
•eivus  gluocsidcs. 


Note  on  Sponge,  bg  R.  J.  Ri  tter,  Analytical  Chemist. 
When  well-washed  Turkey  sponge  is  immersed  in  a 
nitro-hydrochloric  acid  bath  (nitro-hydrochloric  acid, 
yiij. ; water,  yv)  for  half  a minute,  then  lightly  pressed 
and  removed  into  a sulphuric  acid  bath  (acid  sulph.  dil., 
Ph.  L.,  1 851) for  fifteen  minutes;  and  then  plunged  into 
a solution  of  ammonia  (liq.  ammonia  -88o,  yij.;  water,  ,\j.), 
and  allowed  to  digest  for  five  or  ten  minutes,  a beautiful 
orange-yellow  colour  will  be  produced,  which  is  very 
permanent  The  texture  of  the  sponge  is  not  at  ail 
injured  by  this  process,  if  it  is  not  digested  longer  than 
half  a mtnute  in  the  nitro-hydrochloric  acid  bath ; it 
wears  equally  as  well  as  the  ordinary  sponge,  and  is 
much  more  saleable. 

I believe  the  colour  to  be  due  to  the  action  of  the 
acid  on  the  iodine  and  bromine  contained  in  tho  sponge. 
In  the  first  instance,  iodine  and  nitro-hydrobromic  acids 
being  produced,  the  iodine  is  converted  by  the  snlphoric 
into  lodo-sulphuric  acid,  and  this,  in  tarn,  is  decomposed 
by  the  ammonia,  iodine  and  a small  portion  of  bromine 
being  liberated. 

The  ammonia  bath,  after  tho  immersion  of  the  sponge, 
contains  sulphate  of  ammonia,  and  also  a small  portion 
of  nitrate  and  hydrochlorate. 


PHARMACY,  TOXICOLOGY,  Ac. 

The  British  Pharmacopoeia. 

(Continued  from  pagt  %7.) 

Aconitum. — The  Galenical  preparations  of  this  impor- 
tant plant  will  be  noticed  in  their  proper  places.  The 
alkaloid  Aconitia  is  the  only  thing  we  shall  here  alludo 
to.  In  the  directions  for  the  preparation  of  the  alkaloid 
we  have  the  first  example  of  something  like  a manufac- 
turing process.  The  Pharmacopoeia,  in  general,  deals 
with  grains  and  ounces,  and  it  is  almost  startling  to 
read  the  directions  which  begin.  Take  of  aconite  root, 
in  coarse  powder,  fourteen  pounds.  The  process  which 
follows  is  nltogcther  unexceptionable.  It  was,  in  fact, 
most  liberally  placed  at  the  disposal  of  the  Pharmacopoeia 
committee  by  tho  eminent  makera  of  thia  alkaloid, 
Messrs.  Hopkin  and  Williams;  and  with  careful  mani- 
pulation yields  a perfectly  pure  aconitine.  The  process 
has  already  been  published  in  onr  columns,  and  will  be 
found  at  page  soo,  vol.  viii. 

It  is  unfortunate  that  so  expensive  an  article  as  aconi- 
tine cannot  be  obtained  in  a crystalline  state,  so  that  its 
purity  may  bo  determined  by  its  physical  character.  It 
is  described  in  the  Pharmacopoeia  ns  “ a white  and 
usually  amorphous  solid,”  which  will  also  accurately 
describe  the  worthless  and  almost  inert  aconitine  im- 
ported from  Germany,  against  which  we  may  once  more 
caution  our  readers. 

Aconitine  is  very  seldom  seen  perfectly  white,  but  is 
usually  of  a light-brown  colour.  A loss  is  sustained  by 
repeated  solution  and  treatment  with  animal  charcoal, 
which  is  a matter  of  some  consequence  to  the  manufac- 
turer. 

Aconite  root  deserves  more  attention  than  it  has  yet 
received  from  chemists  and  pharmaceutists.  The  nature 
and  properties  of  the  resinous  matter  soluble  in  alcohol, 
bat  not  in  ether,  which  is  separated  in  the  above  process, 
havo  not  vet,  so  far  as  we  know,  been  investigated,  and 
might  well  repay  examination. 

.Ether. — The  London  College,  in  1851,  gave  no  direc- 
tions for  the  manufacture.  In  tho  British  Pharmacopana, 
tho  process  of  the  Edinburgh  College  has  been  adopted. 
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and  an  ether  differing  slightly  from  that  described  in 
1851  is  directed  to  be  made.  It  is  completely  dehydrated, 
but  may  contain  about  8 per  cent,  by  volume  of  alcohol. 
The  density  is  now  *735  instead  of  *750. 

We  shall  paw*  over  Spirit  of  Nitrous  Ether  for  the 
present,  having  some  experiments  on  the  subject  to  com-  ! 
pletc.  By  Alumen  tho  Pharmacopoeia  intends  the  ; 
double  sulphate  of  alumina  and  potash,  which  we  fear 
will  seldom  bo  obtained.  Practically,  this  is  of  very 
little  importance.  If,  in  making  alumen  exsiecatum, 
care  be  taken  to  carry  the  heat  only  so  far  as  is  necessary 
to  got  rid  of  the  water  of  crystallisation,  the  resulting 
“burnt  alum”  will  be  much  the  same  thing  in  both 
ammonia  and  potash  alum;  hut  if  the  heat  is  carried 
much  further  with  ammonia  alum,  the  sulphate  of  am- 
monia decomposes  and  is  lost,  and  a residue  of  sulphate 
of  alumina  only  remains. 

Liquor  Ammonia  Acetatis.— This  solution  is  now 
directed  to  be  made  by  neutralising  the  strong  solution 
of  ammonia  with  acetic  acid,  and  is,  moreover,  a much 
stronger  solution  than  was  ordered  in  preceding  Phar- 
macopoeias. It  is  difficult  to  guess  tho  reason  for  the 
change,  unless  tho  object  of  tho  Committee  was  to 
imitate  more  closely  tho  original  Spirit  of  Mindercrus, 
which  was  made  by  neutralising  strong  vinegar  with 
real  Spirit  of  Hartshorn,  and  must  have  been  a nasty 
compound.  Howe  ver  that  may  he,  the  liuuor  ammonite 
ncetatrs  of  the  British  Pharmacopoeia  will  differ  essen- 
tially from  that  of  the  London,  Dublin,  and  Edinburgh 
Pharmacopoeias.  It  is  five  times  stronger  than  the 
London  preparation,  and  six  times  stronger  than  the 
Dublin  and  Edinburgh.  Perhaps  the  reason  for  making 
it  by  means  of  a solution  of  ammonia  instead  of  the  sesqui- 
carbonatc  was  a supposed  difficulty  in  ascertaining  the 
exact  point  of  saturation,  in  consequence  of  the  carbonic 
acid.  The  new  medicine,  though  probably  ns  efficacious 
ns  the  old,  will  be  a vapid,  tasteless  liquor,  very  different 
to  the  bright,  sparkling  fluid,  when  freshly  prepared, 
obtained  in  the  old  way. 

This  is  one  of  the  preparations  which  will  give  phar- 
maceutists some  trouble  with  prescriptions.  Nobody  is 
likely  to  be  poisoued  if  the  new  liquor  is  put  when  the 
old  is  intended,  nor  is  much  injury  likely  to  accrue  from 
the  reverse  substitution.  Dispensers,  however,  are  bound 
to  consult  the  wishes  of  prescribe™,  and  will  in  general 
be  guided  by  tho  dose  ordered,  which  they  may  expect 
to  be  about  one-fifLh  of  what  was  formerly  prescribed 
under  the  same  name. 

Ammonia  Bcnzmis. — The  Pliarmacopcria  directions 
for  the  preparation  of  this  salt  may  be  followed  with 
safety.  An  excess  of  ammonia  is  ordered,  but  it  will 
be  well  to  add  a small  quantity  occasionally  us  the 
evaporation  proceeds  to  prevent  the  formation  of  the 
less  soluble  acid  salt.  The  crystals  must  bo  dried  at  a 
very  low  temperature,  since  the  normal  benzoate  is  so 
easily  converted  into  the  acid  salt. 

(To  be  continued.) 

PROCEEDINGS  OF  SOCIETIES. 

CHEMICAL  SOCIETY. 

Thursday , March  3,  1864. 

riafessor  A.  W.  Wii.lumron,  rh.D.,  F.R.S. , President, 
in  the  Chair. 

The  minutes  of  tbs  previous  meeting  having  been  read  and 
conlirrocd,  and  the  several  donations  to  the  Society’s 
library  acknowledged  by  a vote  of  thanks,  Mr.  Benjamin 
E.  K.  Newlands  was  admitted  a Fellow  of  the  Society, 
and  Mr.  Edw.ird  Baines,  of  Toronto,  Canada  West,  and 
Mr.  William  Kitchie,  jun.,  were  duly  elected  by  ballot. 


The  Puesident,  in  announcing  the  programme  relative 
to  the  changes  in  the  Council  which  would  bo  proposed 
for  adoption  at  the  anniversary  meeting  on  the  30th 
instant,  mentioned  the  name  of  Mr.  C.  Greville  Williams 
in  substitution  for  Mr.  Way,  the  other  members  of  the 
Council  remaining  as  already  enumerated  in  our  last 
report.  The  President  took  occasion,  also,  to  mention 
that  the  researches  on  the  formation  of  malonie  and 
succinic  acids,  which,  at  the  period  of  the  Society's  last 
meeting,  were  being  pursued  independently  by  Professor 
Knlbe  and  Dr.  Hugo  Muller,  were  now  to  be  proceeded 
with  by  these  gentlemen  conjointly. 

An  Interesting  paper,  " On  the  Non 'Metallic  Impurities 
of  Ref  tied  Copper”  was  read  by  Professor  F.  A.  Abel. 
The  author  commenced  by  referring  to  the  experiments 
which  had  already  been  made  by  Berthier  and  Karsten, 
and  more  recently  by  Percy,  Dick,  and  Matthiesscn,  for 
the  purpose  of  determining  the  influence  of  various  im- 
purities upon  the  working  qualities  of  copper.  It  was 
manifest  that  the  metallic  impurities  always  exerted  a 
considerable  influence,  and  now  that  the  system  of  analysis 
had  been  so  far  perfected  as  to  show  the  smallest  traces 
of  the  commonly  occurring  metals,  and  to  indicate  their 
amount,  there  appeared  but  little  room  for  improvement 
to  be  effected  in  this  branch  of  the  analytical  examina- 
tion. Some  account  of  the  metals  usually  found  occurring 
in  the  commercial  qualities  of  copper  had  been  given  in 
a paper  recently  presented  to  the  Society  by  the  author, 
in  conjunction  with  Mr.  F.  Field.  The  primary  object  of 
the  present  communication  was  to  arrive,  if  possible,  at 
a more  accurate  conclusion  regarding  the  existence  and 
amount  of  the  several  non.mclallic  elements  which  occurred, 
or  were  liable  to  be  found,  in  the  various  qualities  of 
refined  copper  met  with  in  commerce,  and  the  experi- 
ments described  were  directed  especially  to  the  quantita- 
tive estimation  of  oxygen  and  6ulphur.  Many  samples 
of  ingot  copper  from  Swansea,  and  Other  specimens  pre- 
pared for  the  purposes  of  this  investigation  from  chemically 
pure  copper,  were  examined. 

Determination  of  the  Amount  of  Oxygen  in  Copper. ~ This 
constituent  is  so  generally  present,  and  is  known  to  exert 
so  marked  an  influence  upon  the  quality  of  the  copper  that 
it  became  extremely  important  to  examine  critically  the 
processes  by  which  the  amount  of  this  clement  in  any  given 
sample  has  usually  been  determined.  Tho  oxidisable 
nature  of  copper  at  high  temperatures,  and  the  known  fact 
of  suboxide  of  copper  being  soluble  to  a considerable 
extent  in  tho  fused  metal,  made]  it  almost  impossible  that 
samples  resulting  from  the  ordinary  metallurgical  treat- 
ment should  be  free  from  oxygen;  and  the  investigation 
was,  therefore,  commenced  at  this  point.  The  method 
which  had  been  usually  followed  in  determining  the 
amount  of  oxygen  was  that  of  heating  the  finely-divided 
metal  in  a current  of  pure  and  dry  hydrogen,  and  collect- 
ing in  a weighed  chloride  of  calcium  tube  the  whole  of 
the  water  formed.  This  process  was  used  by  Dick  in  his 
interesting  researches  made  in  1856;  but  the  difficulties 
were  at  that  time  allowed  to  bo  such  as  to  introduce  tho 
chance  of  error,  and  tho  results  were  no  doubt  in  exceaa 
of  the  true  amount,  and  were  seldom  concordant  in  the 
different  operations  made  upon  the  same  sample.  Another 
process  was  that  of  determining  the  loss  of  weight  sus- 
tained by  melting  the  copper  under  charcoal  and  in  an 
atmosphere  of  pure  hydrogen ; whilst  a third  suggestion 
was  that  of  converting  the  copper  into  protoxide  in  the 
wet  way,  and  then  comparing  the  amount  of  copper 
deduced  from  the  weight  of  the  oxide  obtained  with  that 
of  the  metal  originallv  dissolved.  Neither  of  these  pro- 
cesses were  eonaidered  by  Dick  oa  affording  more  than 
Approximative  results ; and  the  last  was  far  from  being 
‘atisfactory.  Mr.  Abel  had  instituted  a very  complete 
series  of  experiments  for  the  purpose  of  ascertaining  the 
degree  of  reliance  which  might  be  place  in  the  method  of 
reduction  by  hydrogen;  but  it  was  found  to  be  altogether 
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untrustworthy,  chiefly  from  the  circumstance  that  it  was 
impossible  to  exclude  air  from  the  apparatus,  or  to  drive 
out  that  portion  which  ordinarily  occupies  the  cavities  in 
the  metal  assayed ; whilst,  on  the  other  hand,  it  was  found 
that  but  little  dependence  could  be  placed  on  the  total 
expulsion  as  water  of  the  whole  of  the  oxygen  contained 
in  the  metal  operated  upon.  The  curreut  of  hydrogen 
gas,  after  passing  over  heated  copper  wire  in  a prelimi- 
nary tube,  and  thence  through  efficient  drying  arrange- 
ments, was  passed,  in  some  instances,  for  fifteen  and  even 
twenty  hours  through  the  apparatus  before  the  tube  con- 
taining the  copper  to  be  experimented  upon  was  heated  ; 
and  every  precaution  was  taken  in  properly  securing  tho 
important  joints  of  the  chloride  of  calcium  or  phosphoric 
acid  tube,  and  the  glass  combustion  tube  in  which  the 
sample  of  copper  under  analysis  was  contained.  Still  no 
reliable  results  could  be  obtained  in  this  manner.  Much 
better  success  was,  however,  obtained  by  using  a 
process  which  the  author  next  proceeded  to  describe. 
It  is  well  known  that  pure  copper  decomposes  neutral 
nitrate  of  silver  with  formation  of  an  equivalent 
•mount  of  nitrate  of  copper,  the  silver  being  de- 
posited ; but  if  suboxide  of  copper  be  contained  in  the 
sample  of  metal  operated  upon,  a secondary  reaction  will 
take  place,  resulting  in  the  production  of  an  insoluble 
basic  nitrate  of  copper.  Therefore,  when  copper  is  con- 
verted into  nitrate  by  means  of  the  neutral  silver-salt,  any 
suboxide  which  it  may  contain  is  converted  by  one 
equivalent  of  nitrate  of  silver  into  two  equivalents  of 
protoxide ; the  excess  of  base  thus  presented  to  the  nitric 
acid  induces  the  formation  of  eu  insoluble  basic  salt  of 
copper,  and  the  basicity  of  the  total  amount  of  this 
product  obtained  in  the  reaction  is  directly  proportionate 
to  the  quantity  of  suboxide  contained  in  the  sample  of 
metal  under  exunination ; and  consequently  the  volume  of 
acid  required  to  neutralise  such  basic  salt  of  copper  will 
at  once  indicate  the  amount  of  oxygen  existing  in  the 
original  specimen.  In  applying  these  facts  to  the  deter- 
mination of  oxygen  iu  copper,  it  is  simply  necessary  to 
convert  a known  weight  of  the  metal  into  nitrate  by 
digesting  in  an  aqueous  solution  of  neutral  nitrate  of 
silver,  then  to  collect  the  mixed  particles  of  reduced  silver 
and  basic  nitrate  of  copper,  wash  them  on  a filter,  and 
digest  them  for  about  half  an  hour  in  the  cold  with  a 
known  volume  of  standard  sulphuric  acid  (one  part  of  oil 
of  vitriol  diluted  with  about  one  hundred  parts  of  water) 
until  the  whole  of  the  copper  salt  has  been  dissolved.  In 
order  now  to  determine  the  proportion  of  acid  which  has 
become  neutralised  iu  this  operation,  a standard  solution 
of  carbonate  of  soda  (containing  930  grains  of  tho  dry 
•alt  dissolved  in  a gallon  of  water)  is  added  until  a pre- 
cipitate of  carbonate  or,  rather,  basie  sulphate  of  copper 
begins  to  appear.  Calculation  gives  at  once,  from  the 
amount  of  acid  which  has  been  neutralised  by  the  act  of 
dissolving  the  basic  nitrate  of  copper,  the  proportion  of 
oxygen,  or  suboxide,  contained  in  the  original  sample  of 
copper.  The  author  stated  that  it  was  not  necessary  to 
wait  for  the  entire  solution  of  the  specimen  operated  upon, 
but  that  as  soon  as  100  grains,  cr  about  that  quantity,  had 
been  dissolved  away  by  the  action  of  the  nitrate  of  silver, 
the  remaining  portion  of  metal  could  be  removed  from  the 
solution,  and  its  loss  of  weight  noted.  Several  determina- 
tions were  made  in  succession  upon  the  same  lump  of 
copper,  and  the  results  showed  a close  agreement  in  every 
cose,  but  it  was  occasionally  remarked  that  the  top  of 
an  ingot  contained  somewhat  more  oxygen  than  the 
lower  portions,  this  difference  increasing  with  the 
amount  of  oxide  contained  in  the  specimen.  In  the 
examination  of  a series  of  ingots  of  Kapunda  copper, 
it  was  invariably  found  that  the  physical  structure  of  the 
metal  was  to  some  extent  influenced  by  the  oxygen  con- 
tained therein,  and  particularly  it  was  noticed  that  ingots 
which  exhibited  depressions  along  the  centre  of  their 
upper  surfaces  contained  more  oxygen  than  others  which 


appeared  to  be  flat.  This  brand  of  copper  hod  been 
selected  on  account  of  its  general  purity  and  freedom, 
especially  from  extraneous  metals.  The  amount  of  oxygen 
in  the  ingots  was  found  to  vary  between  the  limits  of  *is 
and  *33  per  cent.  By  prolonged  fusion  of  ordinary  copper 
in  a closed  crucible,  under  a layer  of  charcoal,  and  allow- 
ing the  mass  of  metal  to  cool  out  of  contact  with  air,  Mr. 
Abel  had  succeeded  in  preparing  samples  of  copper  which 
were  entirely  free  from  oxygen,  and,  tested  by  tho  ana- 
lytical method  already  described,  gave  nothing  but  pure 
reduced  silver.  The  physical  characters  of  such  copper 
were  great  toughness,  combined  with  highly  crystalline 
structure,  and  showing  cavities  of  contraction  upon  the 
upper  surface,  which  was  always  remarkably  brilliant* 
But  if  the  same  metal  were  removed  from  the  furnace  and 
cooled  with  free  exposure  to  air,  the  structure  became 
highly  vescicular,  and  excrescences  were  formed  upon  the 
upper  surfaces.  In  proceeding  to  describe  the  results 
obtained  in  the  analysis  of  a series  of  samples  in  different 
stages  of  manufacture,  which  were  supplied  by  the  llafod 
Works,  near  Swansea,  Mr.  Abel  gave  the  following 
numbers  as  representing  the  average  proportion  of  oxygen 


contained  in  these  ingots  : — 

Oxygon  p«r  Coat. 

Dry”  copper  . 

. 042 

Do.  (another  specimen) 

. 0*50 

Half- poled”  copper  . 

. 0*20 

“ Tough  pitch  ” copper  • 
“ Overpoled  M copper . 

. 0*OJ 

. 0*C3 

The  coincidence  observed  in  the  proportion  of  oxygen  con- 
tained in  the  last  two  kinds  of  copper  led  to  the  institution 
of  several  experiments,  in  order  to  confirm  their  accuracy. 
It  appears,  however,  probable  that  copper  in  the  overpoled 
condition  cannot  be  cast  in  air  without  absorbing  a 
small  amount  of  oxygen.  Again,  with  regard  to  tho 
amount  obtained  in  the  analysis  of  “ dry  ” copper,  it  was 
observed  that  the  maximum  fell  considerably  short  of 
that  mentioned  in  the  publications  of  Percy  and  Dick. 
The  author  had  consequently  been  led  to  make  further 
experiments  bearing  directly  on  this  point ; and  by  fusing 
copper  in  contact  with  air,  or  projecting  black  oxide  of 
copper  into  the  crucible  containing  the  melted  metal,  it 
was  considered  that  samples  of  dry  copper  perfectly  satu- 
rated with  oxygen  were  obtained.  'These  gave  on  analysis 
amounts  practically  identical  with  those  already  mentioned. 
(Mr.  Abel  described  his  results,  not  only  calculated  for 
the  amount  of  oxygen,  but  also  as  being  equivalent  to  the 
very  much  larger  amount  of  suboxide  of  copper,  which 
was  stated  in  all  cases.  Thus,  the  0*5  per  cent,  of  oxygen, 
observed  in  the  case  of  dry  copper,  corresponds  to  nearly 
4*5  per  cent,  of  suboxide  of  copper.  This  amount  was 
stated  to  be  lower  by  one-half  than  the  results  arrived  at 
by  A.  Dick  in  estimating  the  proportion  of  suboxide  by  the 
method  of  reduction  in  a current  of  hydrogen.)  With 
regard  to  the  existence  of  carbon  in  commercial  samples  of 
copper,  Mr.  Abel  described  the  attempts  he  had  made  to 
detect  the  presence  of  this  element,  and  to  combine  directly 
carbon  and  copper.  There  was  no  evidence,  however,  of 
any  combination  being  formed  even  when  melted  copper 
was  kept  for  a long  time  in  contact  with  wood  charcoal. 
One  of  the  methods  adopted  in  searching  for  carbon  in 
copper  consisted  in  acting  upon  the  metal  with  nitrate  of 
silver,  and  treating  the  reduced  silver  with  mercury. 
Alton  and  Kapunda  copper  were  used  in  these  trials,  it 
being  important  to  exclude  the  presence  of  foreign  metals. 
In  the  course  of  making  the  experiments  connected  with 
the  identification  of  caroon  in  Altcn  copper,  it  was  dis- 
covered incidentally  that  this  kind  of  copper  contained  a 
trace  of  selenium.  This  element  was  detected  in  the  sub- 
limate formed  on  heating  a small  quantity  of  black  in- 
soluble residue,  which  was  left  on  dissolving  the  metal  in 
perchloridc  of  iron.  The  method  ultimately  adopted  for 
its  detection  was  that  of  adding  a little  carbonate  of  soda 
to  the  nitric  acid  solution  of  joao  grains  of  the  copx>er ; the 
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wholo  of  the  selenium  wa s carried  down  in  this  first  portion 
of  precipitate,  and  could  be  separated  by  dissolving  in  hydro- 
chloric acid  and  boiling  with  sulphurous  acid.  The  utmost 
amount  of  selenium  obtained  did  not  exceed  *003  per  cent. 
There  was  no  doubt  that  sulphur  and  oxygen  co-existed  in 
samples  of  refined  copper;  and  when  experiments  were  made 
for  the  purpose  of  determining  the  amount  of  the  latter  by 
reduction  with  hydrogen,  a small  quantity  of  the  sulphu- 
retted compound  of  that  element  was  invariably  produced. 
The  separation  of  the  whole  of  the  sulphur  in  this  manner 
was  attended  with  difficulty,  for  even  when  the  metal  was 
employed  in  the  state  of  filings  a long  time  was  required 
for  the  complete  elimination  of  this  constituent-  Not 
more  than  *005  per  cent,  of  sulphur  was  detected  in  a 
sample  of  copper  heated  for  forty- eight  hours  in  a current 
of  hydrogen,  the  products  being  in  this  case  collected  in 
the  form  of  sulphide  of  lead.  Phosphorus  and  nitrogen 
had  been  looked  for,  but  neither  of  these  elements  had 
ever  been  detected.  The  mode  of  examination  consisted 
in  partially  precipitating  the  nitric  solution  of  the  copper 
with  carbonate  of  soda,  as  in  the  case  of  selenium,  then 
decomposing  the  precipitate  by  sulphuretted  hydrogen, 
and  looking  for  phosphoric  acid  in  solution  by  the  ordinary 
tests.  The  metal  was  digested  in  a mixture  of  sulphuric 
acid  and  bichromate  of  potaasa,  with  the  view  of  search- 
ing for  nitrogen,  which  it  was  believed  would  have  been 
eliminated  as  gas.  None  was  given  off.  The  author 
alluded  to  the  occasional  existence  in  copper  of  small 
portions  of  enclosed  slag,  but,  excepting  in  this  form,  there 
was  no  reason  to  expect  the  existence  of  silicon  as  an 
impurity,  and  in  the  course  of  his  experiments  none  had 
ever  been  found.  The  lecturer  took  occasion  to  acknow- 
ledge the  assistance  he  had  received  during  the  prosecu- 
tion of  these  researches  from  Mr.  E.  O.  Brown  and  Mr. 
F.  If.  llobler,  both  of  whom  had  contributed  very  mate- 
rially to  the  elaboration  of  the  analytical  details. 

The  discussion  which  followed  the  reading  of  the  above 
paper,  and  the  report  of  Dr.  Frankland's  communication 
**  On  the  Syntheai*  of  Leucic  Acid,"  will  be  given  in  our 
next.  The  President,  in  adjourning  the  meeting  until 
the  17th  inst.,  stated  that  a special  lecture,  “ On  ike 
Organic  Feroxidee  Theoretically  Considered would  then 
be  delivered  by  Sir  Benjamin  C.  Brodie,  F.It.S. 
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Mr.  Sandford,  President, , in  the  Chair. 

Mu.  J.  Itomii.NS  read  a paper  on  “ Oxygemietis,  for  the 
Instantaneous  Production  of  Pure  Oxygen  without  Heat." 
From  the  time  of  the  discovery  of  oxygen  to  the  present, 
perhaps  no  subject  has  so  much  engaged  the  attention  of 
chemists  aa  the  production  of  it  at  a cost  sufficiently  low 
to  be  employed  in  the  art**,  for  the  reduction  of  metals  and 
other  operations  requiring  a high  temperature,  and  also 
for  the  purposes  of  illumination,  the  light  obtained  by  it 
vieing  in  splendour  with  the  sun's  rays.  This  desirable 
object  has  yet  to  be  accomplished,  and  may  be  regarded 
as  a prise  to  be  won  by  some  future  happy  discoverer.  It 
seems  surprising,  since  Nature  has  provided  us  so  bounti- 
fully with  this  substance,  and  presented  it  in  such  a 
variety  of  combinations,  that,  up  to  the  present  time, 
there  should  be  no  known  method  of  separating,  except 
at  such  a cost  which  excludes  it  for  the  purposes  just 
enumerated. 

In  Gmelin’s  “ Chemistry”  six  processes  are  given  for 
the  production  of  oxygen  : — 

ist.  By  heating  chlorate  of  potash  to  low  redness.  As 
this  process  is  slow  and  tedious,  a small  quantity  of  oxide- 
manganese  is  usually  mixed  with  the  salt,  which 
greatly  facilitates  the  decomposition,  and  the  evolution  of 
gas  is  both  rapid  and  abundant.  According  to  the 
authority  just  named,  manganese  is  often  mixed  with  car- 
bonaceous matter,  which  passes  over  as  carbonic  acid,  but 


another  impurity  I may  mention  is  the  presence  of  chlorine, 
which,  1 believe,  may  always  be  detected  when  oxygen  is 
obtained  by  this  method. 

and.  By  ignition  of  red  oxide  mercury.  The  presence 
of  hyponitric  acid  may  be  feared  in  oxygen  so  obtained. 

3rd.  By  strong  ignition  of  oxide  manganese. 

4th.  By  heating  manganese  with  an  equal  weight  of 
oil  of  vitriol. 

5th.  By  ignition  of  nitrate  of  potash.  This  salt  when 
heated  above  its  melting  point  is  converted  by  the  loss  of 
two  equivalents  of  oxygen  into  nitrite  of  potash  ; on  a 
further  increase  of  temperature  both  nitrogen  and  oxygen 
pass  off,  consequently  the  product  is  always  contaminated 
with  nitrogen,  which  increases  as  the  action  proceeds. 

6th.  By  the  action  of  sulphuric  acid  on  bichromate  of 
potash.  Three  parts  bichromate  potash  and  four  parts 
sulphuric  acid  arc  heated  together  in  a capacious  retort. 
An  evolution  of  oxygen  gas  easy  to  regulate  is  the  tesult. 
In  this  experiment  we  might  congratulate  ourselves  if  the 
process  is  conducted  to  the  end  without  a fracture  of  the 
retort. 

Of  the  six  processes  just  described,  two  only  are 
now  used— viz.,  chlorate  of  potash  with  or  without 
manganese,  and  manganese  alone.  More  recently  other 
processes  have  been  recommended,  one  of  which,  by  heat- 
ing together  nitrate  of  soda  and  oxide  of  zinc,  has  been 
patented.  From  this  mixture  oxygen  is  said  to  be  pro- 
duced at  a cheaper  rate  than  by  any  other  method  at 
present  known.  Unfortunately  for  the  value  of  this  dis- 
covery the  product  is  contaminated  with  a considerable 
per-centage  of  nitrogen.  M.  Kuhlman,  of  Lille,  dis- 
covered and  published  an  ingenious  and  beautiful  process 
for  the  production  of  oxygen  by  means  of  baryta.  He 
found  tnat  by  passing  a current  of  common  air  through 
caustic  baryta  heated  to  dull  redness,  peroxide  of  barium 
was  formed,  which,  on  an  increase  of  temperature,  is  re- 
solved into  oxygen  gas  and  caustic  baryta ; the  latter  ready 
again  to  perform  its  part  in  a similar  operation.  The  idea 
naturally  suggested  itself  that  the  means  were  now  at 
hand  for  getting  oxygen  from  the  atmosphere  in  any 
quantity  at  a small  cost.  This  method,  although  »o  pro- 
mising, has  been  for  the  present  abandoned  ; it  was  found 
that  after  a few  operations,  cither  from  a molecular  change, 
or  from  the  silica  or  other  impurities,  a sort  of  glass  or 
fusion  resulted  on  the  surface,  the  baryta  then  refusing  to 
act  again. 

We  now  come  to  the  consideration  of  the  new  method 
for  the  generation  of  oxygen  recently  introduced  bv  myself. 
The  process  or  the  compound  employed  in  it  has  been 
named  oxygennetie.  It  w ill  have  doubtless  been  observed 
by  you  that  in  all  the  processes  hitherto  known  a 
high  temperature  is  necessary,  and  until  that  point  is 
reached,  no  product  whatever  is  obtained  ; this  fact  we  may 
consider  as  the  chief  difficulty  experienced  in  the  prepa- 
ration of  oxygen,  and  moTc  especially  so  when  sulphuric 
acid  is  used.  If,  for  example,  by  the  mere  addition  of  sul- 
phuric acid  to  bichromate  of  potash  in  the  cold,  we  could 
get  the  same  results  which  are  obtained  by  the  application 
of  heat,  this  process,  instead  of  being  thrust  in  the  rear, 
would  have  taken  front  rank. 

Oxygcnnesis,  therefore,  stands  alone  as  a novel  and  the 
only  mode  we  possess  for  producing  oxygen  without  the 
application  of  neat.  The  mode  of  using  this  compound  is 
extremely  simple.  We  have  only  to  take  some  of  this 
powder,  place  it  in  a glass  flask  or  bottle  provided  w ith  an 
exit  tube,  pour  on  any  of  the  dilute  mineral  acids,  and  wc 
liave  immediately  oxygen  evolved  in  a similar  way,  and 
with  as  much  facility,  as  hydrogen  is  obtained  from  zinc 
or  carbonic  acid  from  a carbonate. 

The  composition  of  this  compound  is  extremely  simple, 
merely  peroxide  of  barium,  and  bichromate  potash.  Not  so 
the  chemical  changes  resulting  from  the  addition  of  an 
acid.  Peroxide  of  barium  on  addition  of  sulphuric  acid,  is 
resolved  into  sulphate  of  baryta  and  peroxide  of  hydrogen, 
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and  it  is  from  this  sometimes  so-called  oxygenated  water 
we  get  this  curious  and  interesting  chemical  reaction. 
Whenever  peroxide  of  hydrogen  and  chromic  acid  are 
brought  in  contact  with  each  other,  instantaneous  decom- 
position is  the  result,  the  chromic  acid  is  reduced  to 
tequioxide  of  chromium,  and  the  peroxide  of  hydrogen 
to  water ; at  the  same  time  pure  oxygen  derived  from  both 
those  substances  is  disengaged.  The  theory  of  thia  very 
interesting  reaction  is  not,  I believe,  well  understood,  and 
1 know  only  one  way  of  explaining  it,  that  is,  on  the 
ozone  and  antosone  theory  of  Brodie.  According  to  that 
theory,  oxygen  exists  in  three  different  states  or  conditions, 
via.,  ozone,  antozone,  and  ordinary  oxygen,  and  whenever 
ozone  and  antozone  (which  may  both  be  considered  more 
or  less  active!  are  brought  together,  they  unite  and  neutra- 
lise each  other,  as  it  were  forming  passive  or  common 
oxygen. 

To  return  to  the  composition  of  the  powder,  we  are  not 
compelled  to  use  precisely  those  ingredients  mentioned, 
but  may  substitute  analagous  compounds.  Peroxide  of 
barium  might  be  replaced  by  any  other  peroxide  capable 
of  forming  binoxide  of  hydrogen,  of  which  there  are 
several— peroxides  potassium,  sodium,  strontium,  and 
calcium,  but  all  these  at  the  present  time  are  practically 
useless,  peroxide  of  barium  being  the  only  one  that  can  be 
easily  and  cheaply  prepared.  Bichromate  of  potash  may 
be  substituted  by  manganate  or  permanganate  of  potash, 
binoxide  of  manganese  or  binoxide  of  lead ; the  cost  of 
the  two  first-mentioned  forbids  their  present  use,  and  the 
one  selected  is  by  far  preferable  to  the  others.  With 
regard  to  the  acids,  either  of  the  mineral  class  will  do, 
but  I prefer  a mixture  of  dilute  sulphuric  and  hydro- 
chloric acids. 

The  next  question  demanding  our  notice  is,  in  a com- 
mercial point  of  view,  a most  important  one;  however 
much  this  method  may  be  admired  for  ita  simplicity,  and 
the  ease  with  which  the  operation  may  be  conducted,  ita 
ultimate  success  or  failure  must  depend  on  ita  cost.  Can 
the  oxygennesis,  therefore,  be  manufactured  and  sold  at 
a price  sufficiently  low  to  make  it  on  article  of  commerce? 
I believe  it  can  be,  and  be  made  available  for  all  purposes 
wherever  oxygen  is  required  to  the  extent  of  some  gallons. 
One  of  the  ingredients  of  this  compound,  peroxide  of 
barium,  has  never  yet  been  produced  and  sold  as  a com- 
mercial article,  and  from  the  trouble  of  making  a small 
quantity,  but  few  even  practical  chemists  care  to  prepare 
it  for  themselves.  It  can  hardly,  therefore,  be  expected 
that  a compound  of  this  nature  can  at  once  be  manufac- 
tured and  sold  at  a price  it  must  ultimately  be  reduced  to, 
if  extensively  used  and  produced  in  quantity.  5s.  per 
pound,  the  price  hitherto  charged,  would,  I admit,  be  a 
barrier  to  its  general  adoption  ; but  I am  happy  to  say 
we  have  now  made  the  necessary  arrangements  to  lessen 
the  cost  of  production,  and  have  at  the  same  time  reduced 
the  price. 

Some  of  the  baryta  compounds  are  found  abundantly 
in  nature,  and  axe  but  of  small  value  in  the  market,  but 
up  to  the  present  time  but  few  uses  have  been  made  of 
them  ; they  now  promise  a much  more  extensive  applica- 
tion. Mr.  Kuhlm&n  has,  perhaps,  done  more  than  any 
one  else  to  develope  their  uses  and  value  in  the  arts,  and 
in  the  Chxmical  News,  November  x8, 1863,  will  be  found 
some  interesting  extracts  relating  to  them  from  Dr.  Hof- 
mann’s report  on  chemical  products  and  processes  of  the 
International  Exhibition. 

I shall  trespass  a little  further  on  your  time  to  make  a 
few  remarks  on  one  of  the  various  applications  of  oxygen, 
which  may  be  of  some  interest  to  the  medical  profession 
and  to  pharmaceutical  chemists.  I moon  the  employment 
of  that  body  as  a therapeutic  agent  by  inhalation.  For 
that  purpose  this  ready  method  for  producing  the  gas 
promises  to  be  of  gTeat  value.  Towards  the  end  of  the 
last  and  the  beginning  of  the  present  century,  vital  air, 
as  oxygen  was  often  and  not  inappropriately  called,  was 


used  largely  in  this  country  and  on  the  Continent.  In 
this  country  we  find  the  names  of  Drs.  Beddoes,  Hill, 
Thornton,  and  other  physicians.  Dr.  Hill  used  it  for 
more  than  twenty-five  years,  and  Dr.  Thornton  was  quite 
eminent  for  his  successful  application  of  it.  At  the  pre- 
sent time  the  desire  by  medical  men  for  the  administration 
of  oxygen  has  revived  both  here  and  abroad.  Two  papers 
have  recently  been  read,  to  be  followed  by  others  on  the 
same  subject,  before  the  Academy  of  Sciences  at  Paris, 
by  Messrs.  Demarquay  and  Leconte.  The  experiments 
and  observations  of  those  gentlemen  appear  to  have  been 
very  numerous  and  carefully  made  both  on  animals  and 
on  man,  in  disease  and  in  health,  and  the  conclusion  they 
arrive  at  is  that  oxygen  is  a valuable  curative  agent.  If 
so  good,  then,  as  a remedy  when  its  value  was  once  known, 
what  caused  it  to  become  and  continue  so  long  neglected  ? 
The  explanation  is,  I think,  not  difficult.  In  the  first 
placo,  when  this  body  was  discovered,  too  much  was 
expected  from  it.  The  first  furore  for  its  employment 
arose  from  the  simple  experiment  which  showed  its  power 
of  rekindling  an  expiring  match,  and  as  oxygen  is  the 
essential  element  of  our  existence,  it  was  supposed  it 
might,  in  a similar  way,  rekindle  the  expiring  vital  spark. 
The  more  imaginative  were  elated  at  w hat  they  considered 
a discovery,  so  long  dreamt  of  and  so  earnestly  sought 
after  by  the  alchemist.  But  oxygen  is  not  the  elixir  vitm. 

; It  will  not  restore  grey  hair  to  its  original  colour,  nor  make 
an  old  man  young.  The  difficulties  and  expense  attending 
ita  administration  may  also  be  considered  other  reasons  for 
its  non -employment.  Of  what  use  was  it  for  a medical 
man  to  order  tnat  which  the  patient  could  not  get  supplied  ? 
A physician,  therefore,  having  faith  in  the  remedy,  was 
compelled  to  lay  himself  out  especially  for  it,  become  an 
oxygen  doctor,  and  prepare  and  administer  the  remedy 
himself.  These  difficulties  now  no  longer  exist. 

We  have  on  the  table  an  oxygen  inhaler  and  generator, 
made  according  to  the  suggestions  of  Dr.  Richardson. 
The  generation  of  the  gas  is  by  this  method  so  easy  and 
so  simple  that  patients  can  prepare  their  own  dose,  or,  if 
need  be,  the  nurse  after  one  lesson  can  as  well  undertake 
the  operation  as  any  other  duty  she  may  be  required  to 
perform. 

Physicians  who  may  wish  to  employ  this  remedy  may 
now  prescribe  it  with  no  more  hesitation  than  they  would 
prescribe  a black  draught  or  a calomel  pill. 

Dr.  Squire  wished  to  inquire  whether  Mr.  Robbins' 
invention  had  not  been  patented  ; if  so,  he  doubted  the 
value  of  the  patent,  for  Professor  Brodie  had  pointed  out 
in  1851,  that  when  peroxide  of  barium  was  treated  with 
an  acid  solution  of  bichromate  of  potash  oxygen  was 
evolved  with  great  regularity.  Faraday  had  mentioned 
the  same  thing  in  one  of  his  lectures  on  ozone  at  the 
Royal  Institution.  Dr.  Squire  also  objected  to  the  name 
oxygennesis,  and  thought  it  ought  rather  to  be  called 
oxyexodus,  as  the  oxygen  was  eliminated,  not  created. 

Mr.  C.  H.  Wood  said  that  the  reactions  of  peroxide  of 
barium,  and  bichromate  or  permanganate  of  potash  were 
well  known  as  scientific  facts,  but  did  not  consider  that 
that  affected  the  value  of  Mr.  Robbins’  patent.  The  great 
objection  to  Mr.  Robbins’  process  was  the  cost  of  the 
oxygen,  and  he  was  glad  to  hear  that  this  was  likely  to  be 
reduced.  He  did  not  consider  that  the  process  was  easier 
than  that  for  obtaining  oxygen  from  chlorate  of  potash 
and  manganese  ; indeed,  he  thought  the  latter  the  easier 
operation.  He  wished  to  know  how  Mr.  Robbins  decided 
that  oxygen  from  chlorate  of  potash  and  manganese 
was  contaminated  with  chlorine,  and  not  by  ozone.  The 
late  Mr.  Witt  had  shown  that  oxygen  obtained  in  this 
way  always  contained  a variable  proportion  of  ozone,  lie 
(Mr.  Wood)  did  not  consider  ozone  objectionable  for  in- 
halation, for  he  thought  that  whatever  good  was  effected 
by  oxygen  when  inhaled,  must  be  due  to  the  ozone  which 
gave  active  properties  to  oxygen. 

Professor  Redwood  said  that  Mr.  Grace  Calvert  had 
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pointed  out  that  oxygen  from  chlorate  of  potash  and  per- 
oxide  of  manganese  always  contained  chlorine  or  an  oxide 
of  it,  and  he  did  not  think  that  the  gas  from  this  source 
was  fit  to  administer.  He  freely  gave  his  testimony  to 
the  value  of  the  process  Mr.  Robbins  had  introduced. 
The  process  was  certainly  easy,  though  it  was  not  cal- 
culated for  chemists,  but  would  answer  well  when  oxygen 
was  wanted  for  medical  purposes. 

Mr.  Robbins,  in  reply,  said  that  he  was  not  aware  of  Mr. 
Brodie’s  experiments,  and  had  not  heard  of  them,  although 
he  had  spoken  to  many  chemists  on  the  subject.  He  con- 
sidered it  a great  boon  to  be  able  to  get  oxygen  by  a cold 
process,  and,  at  all  events,  still  considered  the  applica- 
tion new.  Authorities  differed  as  to  the  value  of  oxygen 
as  a curative  agent,  but  the  most  recent  experiments 
of  Demarquay  and  Leconte  seemed  to  prove  that  it 
possessed  great  remedial  power.  Under  these  circum- 
stances it  was  well  to  have  a means  of  procuring  oxygen 
as  easily  as  making  a cup  of  tea.  With  regard  to  Mr. 
Wood’s  doubt  about  the  presence  of  ozone  instead  of 
chlorine,  he  might  say  that,  in  conjunction  with  Mr.  Brow  n, 
now  of  the  War  Department,  he  had  examined  many 
specimens  of  oxygen  obtained  from  the  chlorate  and 
manganese  for  oxone,  but  in  all  cases  found  chlorine 
instead.  In  his  (Mr.  Robbins’)  process  the  oxygen  was 
well  washed. 

Mr.  Wood  said  that  washing  would  not  remove  oxone. 

Mr.  Robbins  replied  that  Faraday  had  showed  that 
oxone  could  be  removed  by  washing,  and  he  himself  had 
found  oxone  made  by  means  of  phosphorus  in  the  ordinary 
way  disappear  after  shaking  with  water  well  for  an  hour. 

The  Chairman  said  he  considered  Mr.  Robbins’  an 
elegant  way  of  procuring  oxygen  for  medical  purposes, 
which  had  the  recommendation  of  cheapness  when  the 
oxygen  was  considered  as  medicine. 
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Ordinary  Meeting,  February  9,  1864. 

E.  W.  Binney,  F.It.S F.G.S.,  President , in  the  Chair. 
George  Harris,  Esq.,  Barrister- at -Law',  was  elected  an 
ordinary  member. 

Profeasor  R08CDB  exhibited  the  light  emitted  by  burning 
a portion  of  a fine  specimen  of  pure  magnesium  wire  1 mm, 
in  diameter  and  10  feet  long,  which  had  been  manufactured 
by  Mr.  Sondstadt.  Professor  Roscoe  remarked  that  it 
afforded  him  great  pleasure  to  be  able  to  state  that  a 
suggestion  made  by  Professor  Bunsen  and  himself  in  their 
photochemical  researches,  and  printed  in  the  Philosophical 
Tratisoclions  for  1850,  page  911,  w as  about  to  be  practically 
adopted.  Mr.  Sondstadt  is  now  commencing  to  manufac- 
ture the  metal  magnesium  on  the  largo  scale,  and  the  first 
important  application  of  the  metal  is  the  employment  of 
burning  magnesium  wire  os  an  illuminating  agent,  espe- 
cially for  photographic  purposes.  In  the  researches 
above  mentioned,  Professor  Bunsen  and  the  speaker  had 
examined  the  photochemical  action  of  the  sun  compared 
with  that  of  a terrestrial  source  of  light,  and  for  the 

Surposc  of  this  comparison  they  chose  the  light  evolved 
y tne  combustion  of  magnesium  wire.  They  showed  that 
a burning  surface  of  magnesium  wire  which,  seen  from  a 
point  at  tne  sea’s  level,  has  an  apparent  magnitude  equal 
to  that  of  the  sun,  effects  on  that  point  the  same  chemical 
action  as  the  sun  would  do  when  shining  from  a cloudless 
sky  at  a height  of  90  53'  above  the  horizon.  On  comparing 
the  chemical  with  the  visible  brightness  of  these  two 
sources  of  light  it  was  found  that  the  brightness  of  the 
sun’s  disc  as  measured  by  the  eye  when  the  sun's  zenith 
distance  was  67°  22',  is  524*7  times  as  great  as  that  of  the 
burning  magnesium  wire  ; whilst,  at  the  same  zenith- 
distance,  the  chemical  brightness  of  the  sun  is  only  36*6 
times  as  great.  Hence  the  value  of  this  light  as  a source 
of  the  chemically  active  rays  for  photographic  purposes 


becomes  at  once  apparent.  The  extract  from  the  memoir 
referred  to  is  as  follows  : — “ The  steady  and  equable  light 
evolved  by  magnesium  wire  burning  in  the  air,  and  the 
immense  chemical  action  thus  produced,  render  thia 
source  of  light  valuable  as  a simple  means  of  obtaining  a 
giveu  amount  of  illumination  expressed  in  terms  of  our 
measurement  of  light.  . . . The  combustion  of  mag- 

nesium constitutes  so  definite  and  simple  a source  of  light 
for  the  purpose  of  photochemical  measurement,  that  the 
wide  distribution  of  this  metal  becomes  desirable.  The 
application  of  this  metal  as  a source  of  light  may  even 
become  of  technical  importance.  A burning  magnesium 
wire  of  the  thickness  0*297  millimetre  evolves,  according 
to  a measurement  we  have  made,  as  much  light  as  seventy- 
four  ste&rine  candles  of  which  five  go  to  the  pound.  If 
this  light  lasted  one  minute,  0*987  metre  of  wire,  weighing 
0*1204  grin.,  would  be  burnt.  In  order  to  produce  a light 
equal  to  seventy-four  candles  burning  for  ten  hours, 
whereby  about  20  lbs.  of  itearine  is  consumed,  72*2  grins, 
of  magnesium  would  be  required.  The  magnesium 
wire  can  lie  easily  prepared  by  forcing  out  the  metal 
from  a heated  steel  press  having  a fine  opening  at 
bottom ; this  wire  might  be  rolled  up  in  coils  on  a spindle, 
which  could  be  made  to  revolve  by  clockwork,  and  thus 
the  end  of  the  wire,  guided  by  passing  through  a groove 
or  between  rollers,  could  be  continually  pushed  forward 
into  a gas  or  spirit-lamp  flame  in  which  it  would  bum.’* 
Professor  Roscoe  stated  that  great  credit  was  due  to  Mr. 
Sondstadt  for  the  able  manner  in  which  he  had  brought 
the  difficult  subject  of  the  metallurgy  of  magnesium  into 
the  present  satisfactory  position,  and  expressed  his  opinion 
that,  even  for  photographic  purposes,  the  application  of 
the  metal  will  prove  most  important.  Mr.  Brothers,  Mr. 
Parryj  and  other  photographers  present,  corroborated  Dr. 
Roscoe’ ■ opinion  respecting  the  value  of  such  a source  of 
light  for  photography.  Since  the  meeting  Mr.  Brothers 
made  an  experiment  upon  the  magnesium  light,  which  he 
reports  as  follows  : — “The  result  of  an  experiment  I hare 
just  tried  is,  that  in  fifty  aeconds  with  the  magnesium  light 
I have  obtained  a good  negative  copy  of  an  engraving —the 
copy  being  made  in  a darkened  room.  Another  copy  was 
made  in  the  usual  way  in  daylight,  end  in  fifty  seconds  the 
result  was  about  equal  to  the  negative  taken  by  the  arti- 
ficial light.  The  sun  was  shining,  but  there  was  a good 
deal  of  fog  in  the  atmosphere.” 

A paper  was  read,  entitled  **  On  the  Tensile  Strength  of 
Cotton , as  affected  by  various  Chemical  Tteatments,”  by  Mr. 
Charles  O’Nbxll,  F.C.S.  The  author  has  given  a great 
number  of  experiments  upon  the  subject,  made  in  order  to 
elucidate  some  important  practical  and  scientific  points  not 
hitherto  much  worked  upon.  By  meanB  of  his  apparatus 
for  testing  tensile  strengths  ( Proceeding t of  this  Society, 
No.  6,  1863-64,  p.  186)  he  was  enabled  to  obtain  data 
which  by  any  previously-known  method  could  only  have 
been  obtained,  if  at  all,  by  an  incredible  amount  of  labour. 

Effect  of  Bleaching  ttpon  Strength  of  Cotton . — These 
experiments  were  made  upon  printing  cloth  of  eighteen 
threads  to  the  quarter  inch,  American  cotton,  and  bleached 
for  printing  by  the  low  pressure  process.  The  process 
included,  among  other  treatments,— (1)  Passing  three  times 
over  a red-hot  copper  plate ; (2)  boiling  sixteen  hours 
with  milk  of  lime ; (3)  boiling  sixteen  hours  with  soda  and 
resin  ; (4)  steeping  in  solution  of  bleaching-powder  for 
several  hours ; (5)  steeping  in  dilute  hydrochloric  acid  for 
several  hours. 

Wsrp,  Weft. 

Strength  of  threads  in  the  grey  cloth 

S.V.  (mean  of  thirty  experiments)  3140  grs.  1714  grs. 
Ditto  in  the  bleached  cloth  S.V. 

(mean  of  thirty  experiments)  . 2920  grs.  2785  grs. 
The  warp  threads  from  two  other  pieces  of  doth  give  as 
follow,  being  the  means  of  forty  experiments:— 

A.  B. 

In  the  grey  state  ....  3407  grs.  3512  grs. 
In  the  bleached  state  . . 370*  gw*  4ol5  grs. 
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The  cloth  S.V,  became  elongated  in  the  bleaching 
process,  and  contracted  in  width.  The  contraction  in 
width,  owing  to  the  fulling  up  of  the  weft,  will  explain 
the  increase  of  its  strength,  while  the  elongation  may 
explain  the  diminution  of  strength  in  the  warp.  The  cloth 
A.,  and  also  B.,  were  chemically  treated  exactly  as  S.V., 
but  were  washed  and  dried  loose,  and  not  being  fulled  so 
much  by  the  mechanical  processes  did  not  sensibly  alter 
in  length.  The  increased  strength  may  be  explained  by 
the  complete  bedding  of  the  cotton  hairs,  so  forming  a 
more  compact  thread.  At  any  rate,  it  seems  proved  that 
the  strength  of  cotton  is  not  injured  by  the  ox  dinary 
process  of  bleaching  for  printing. 

Effect  of  Printing,  Dyeing,  Soaping,  %c. — A portion  of 
S.V.  was  printed  dyed,  and  finished  as  a first-class  madder 
purple,  and  twenty  experiments  made  upon  the  warp  and 
weft  threads,  with  the  following  results : — 

Strength  of  printed  and  finished  warp  . 3569 

Ditto  of  printed  and  finished  weft  . * 1669 

Here  it  is  seen  the  warp  threads  have  gained  more  than 
they  lost  in  bleaching,  while  the  weft  threads  have  lost 
something.  The  increase  of  strength  in  the  warp  threads 
is  partly,  if  not  wholly,  explained  by  the  diminution  of 
length,  the  two  yards  gained  in  bleaching,  and  rather 
more,  being  absorbed  in  the  processes  of  dyeing,  soaping, 
&c.,  and  the  thread  consequently  becomes  thicker  and 
stronger* 

Mordanted  Cloth  Treated  t pi.' A Acul. — These  experiments 
are  interesting,  as  touching  upon  the  chemical  versus  the 
physical  theory  of  dyeing.  A piece  of  calico  was  chosen 
printed  by  blocks  in  wide  longitudinal  stripes,  with  the 
usual  mordants  for  madder  or  garuncine  dyeing ; it  was 
aged,  cleared,  &c.,  as  usual,  to  remove  all  loose  mordant. 
Portions  containing  mordanted  and  unmordanted  parts 
were  treated  by  hydrochloric  acid  to  remove  the  mordants, 
then  carefully  washed,  and  the  strength  of  the  threads 
tested.  The  results  are  as  follow : — 

Iron  mordant  for  black,  warp  threads,  ten  ex* 

periments 3450  grs. 

Warp  threads  contiguous  to  the  mordanted 

threads,  ten  experiments  . , . . 3715  ,, 

Same  mordant,  weft  threads,  six  experiments  . asoi  ,, 
Same  weft  throads  in  the  unmordanted  parts, 

six  experiments 2906  ,, 

The  above  experiments  show  a decided  diminution  of 
strength  in  those  threads  which  had  received  the  mordant. 
The  unmordanted  threads  had,  of  course,  been  submitted 
to  the  6ame  acid  and  other  treatments.  A repetition  of 
these  experiments  upon  another  piece  of  cloth  of  different 
origin,  but  similarly  printed,  and  which  had  been  dyed  in 
madder  and  then  treated  with  hydrochloric  acid,  gave  the 
following  results : — 

Alumina  mordant  for  red,  warp  threads,  ten  ex- 
periments   1906  gra. 

Unmordanted  threads,  contiguous,  ten  experi- 
ments   2031  „ 

showing  a diminution  of  strength. 

Iron  mordant  for  black,  warp  threads,  ten  ex- 
periments   • . 1631  „ 

Unmordsnted  threads,  contiguous,  ten  experi- 
ments   2260  ,, 

showing  a considerable  diminution  of  strength. 
Experiments  on  Cotton  Hairs,  taken  from  Mordanted  and 
Unmordanted  Threads,  which  had  been  Treated  by  Acid. 
Alumina  mordant  for  red,  eight  experiments  . 60*3  grs. 
Not  mordanted  adjacent  hairs,  five  experiments.  71-6  „ 

The  uncertainty  as  to  whether  the  mordant  had  actually 
touched  the  hairs  in  the  centre  of  the  threads  caused  these 
experiments  to  be  discontinued,  and  the  following  insti- 
tuted : — 

Cotton  Mordanted  in  the  Wool.— 8mall  parcels  of  New 
Orleans  cotton  were  steeped  separately  in  ordinary  iron 
liquor  (crude  pyrolignate  of  iron)  and  red  liquor  (crude 


acetate  of  alumina),  saturated  with  these  liquors,  the 
excess  expressed  out,  and  then  dried  gently,  and  ag**d  for 
twenty*four  hours  ; afterwards  well  washed  in  lukewarm 
water  and  dried.  A portion  of  each  parcel  was  then 
treated  with  dilute  hydrochloric  acid,  some  of  the  original 
stock  of  New  Orleans  cottou  being  placed  in  the  same 
acid,  and  going  through  the  same  treatments.  The  mor- 
dants being  dissolved  out.  the  cotton  was  well  washed  to 
free  it  from  the  acid,  dried,  and  its  strength  ascertained 
with  the  following  results 
New  Orleans  cottou  not  mordanted,  ten  experi- 

ments 143*9  grt. 

Ditto  mordanted  with  iron,  ten  experiments  . 96  8 „ 
Ditto  mordanted  with  alumina,  ten  experiments  94*1  „ 

A very  notable  diminution  of  strength  has  occurred  in  the 
mordanted  parcels. 

Own  Cotton.—' The  only  undeniable  chemical  compound 
which  cotton  forma  with  other  elements  without  under- 
going conspicuous  physical  change  is  in  gun  cotton.  A 
sample  of  New  Orleans  was  treated  with  equal  volumes 
of  concentrated  sulphuric  and  nitrio  acids.  It  increased 
in  weight  66  per  cent.,  burned  well,  and  was  soluble  in 
alcohohsed  ether.  Twenty  hairs  being  measured  gave  a 
mean  length  of  0*997  inch;  twenty  hairs  before  treating 
gave  a mean  length  of  0*996  inch.  The  difference  (0*001) 
being  within  the  range  of  error,  it  may  be  said  not  to  have 
changed  in  length.  The  strength  of  ten  hairs  was  taken, 
and  gave  a mean  of  85*4  grains.  The  mean  strength  of 
nineteen  haira  before  treatment  being  138*1,  there  has 
been  a considerable  diminution  of  strength.  This  may 
not  be  true  of  all  kinds  of  gun  cotton. 

Mercerised  Cotton. — It  is  very  well  known  that  cotton 
cloth  treated  with  concentrated  solution  of  caustie  soda 
shrinks  in  length  and  becomes  stronger.  The  following 
experiments  corroborate  this  New  Orleans  cotton  was 
treated  with  soda  solution  sp.  gr.  1*250.  Twenty  hairs 
being  measured  gave  a mean  length  of  0*857  inch,  being  a 
contraction  of  0*139  inch  on  *he  mean  of  twenty  hairs 
measured  before  treatment.  The  mean  strength  of  ten 
hairs  is  154*1  grains  against  a mean  strength  of  138*1  grains 
before  treatment.  The  reliability  of  these  results  is  dis- 
cussed by  the  author.  The  experiments  in  detail  show 
wide  discrepancies,  and  the  maximum  and  minimum  of  a 
series  are  often  at  a considerable  distance  from  the  mean. 
This  is  a difficulty  inherent  to  the  subject,  and  can  only 
be  overcome  or  lessened  by  multiplying  the  experiments. 
Ten  experiments  seem  to  give  a reliable  mean,  for  in 
making  twenty  or  thirty  the  first,  second,  and  third  tens 
give  nearly  the  same  mean.  Most  of  the  results  are  means 
of  twenty  experiments  ; and  several  of  them  having  been 
repeated  at  long  intervals  and  by  different  hands,  without 
any  important  difference  in  the  means,  the  author  is  of 
opinion  that  they  express  the  truth,  at  the  same  time  that 
they  may  be  open  to  some  numerical  rectification. 

- 
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International  Exhibition : Jurors’  Report.  Class  II.,  Section 

A.  Chemical  Products  and  Processes.  Reporter,  A.  W. 

Hofmann,  F.K.S.,  LL.D.,  &c.,  &c. 

(fifteenth  notice.) 

(Continued  from  pops  119) 

“ Thu  genesis  and  constitution  of  aniline  red,"  says  Dr. 
Hofmann,  ••  still  remain  to  be  investigated,  though  the 
chemical  nature  and  composition  of  the  substances  are  no 
longer  doubtful."  To  the  elucidation  of  these  matters, 
the  author  of  this  report  hoa  largely  contributed,  while, 
as  we  have  said,  his  claim  to  the  discovery  of  aniline  red 
is  indisputable.  The  method  by  which  he  obtained  it  may 
yet  be  utilised,  since  we  find  in  this  report,  in  an  ex  tract  from 
the  proceedings  of  the  SocittS  Industrielfe  de  Mulhouse,  the 
following  statement  made  by  a mixed  committee  of 
chemists  and.  manufacturers  appointed  to  examine  the 
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question  : — “ We  can/'  say  the  Committee,  41  by  repeating 
Dr.  Hofmann's  process,  prepare  aniline  red  without 
danger,  and  with  certainty  of  success,  and  we  see  no 
obstacle  to  the  application  of  the  process  on  a large  scale ; 
being  convinced  that  in  following  the  same  process,  but 
employing  Payen’s  refrigerator,  the  operation  may  be 
carried  on  in  an  open  vessel,  and  consequently  without 
pressure.'* 

Dr.  Hofmann,  our  readers  will  remember,  first  obtained 
aniline  red  by  heating  together  aniline  and  tetra- chloride 
of  carbon  in  sealed  tubes.  The  gTeat  obstacle  to  the 
extended  use  of  this  method,  we  imagine,  would  have 
been  the  cost  of  the  chloride  of  carbon  ; but  this  obstacle, 
we  believe,  is  now  removed,  since  we  have  recently  had 
our  attention  called  to  a specimen  of  the  chloride  which, 
we  are  informed,  was  made  by  a process  that  will  enable 
it  to  be  produced  almost  as  cheap  as  sulphide  of  carbon. 
This  process,  we  have  no  doubt,  will  attract  the  attention 
of  manufacturers,  and,  perhaps,  seeing  the  numerous 
possible  applications  of  chloride  of  carbon,  lead  to  great 
results. 

Aniline  red,  as  Dr.  Hofmann  obtained  it,  was  largely 
contaminated  with  secondary  products,  and  baffled  his 
efforts  to  separate  it.  Mr.  Nicholson,  however,  by  his 

Erocess,  obtained  a crystallised  compound  ; and  with  this 
>r.  Hofmann  resumed  his  researches,  and  soon  11  demon- 
strated that  the  aniline  reds  are  salts  of  a peculiar  and 
extremely  remarkable  compound,  which  plays  the  part  of 
a well-defined  base,  and  which  the  reporter  proposes  to 
designate  by  the  name  of  liotaniline. 

44  Rosaniline,  in  the  anhydrous  state,  is  represented  by  the 
formula  and  in  the  hydrated  state,  such  as  it 

assumes  when  isolated  from  its  compounds,  by  the 
formula  CjoH^NjO  - C:oHJ9N3,U,0. 

“ It  is  a triamine  capable  of  combining  with  one,  two,  or 
three  equivalents  of  acid.  The  pure  aniline  reds  are  saline 
compounds  of  rosaniline  with  one  equivalent  of  acid. 

44  It  is  very  interesting  that  rosaniline  itself,  when  freshly 
prepared,  is  a colourless  compound.  It  is  nearly  insoluble 
in  water ; slightly  soluble  in  ammonia ; more  soluble  in 
alcohol,  with  a deep  red  colour ; and  insoluble  in  ether. 
When  exposed  to  the  action  of  the  air,  rosaniline  becomes 
rapidly  rose-coloured,  and  finally  of  a deep  red,  probably 
in  consequence  of  the  formation  of  a carbonate.  It  is 
rather  a powerful  base,  forming  salts,  almost  all  of  which 
are  remarkable  for  their  beauty,  and  the  facility  with 
which  they  crystallise.** 

The  raunacid  salts  exhibit  by  reflection  the  lustrous 
metallic  green  colour  seen  in  Mr.  Nicholson’s  crowns. 
By  transmitted  light  they  are  seen  to  bo  red,  and  their 
solutions  possess  the  well-known  magnificent  crimson 
colour.  According  to  Chevrcul,  the  green  colour  reflected 
from  the  crystals  is  exactly  complimentary  to  the  red 
which  the  salts  impart  to  wool  and  silk. 

The  triacid  salts  of  the  stronger  acids  arc  yellow'ish 
brown,  both  solid  and  in  solution.  They  are  much  more 
soluble  in  water  and  alcohol  than  the  monacid  salts.  Both 
classes  of  salts  crystallise  readily. 

Dr.  Hofmann  proceeds  to  describe  several  of  the  salts — 
the  hydrochlorate,  sulphate,  acetate,  nitrate,  chromate,  and 
trinitrophenate  ; but  to  these  we  need  not  allude  further 
than  to  remark  that  the  acetate  yields  the  finest  crystals, 
Mr.  Nicholson  having  obtained  them  an  inch  in  diameter. 

The  tannates  of  rosaniline,  described  by  M.  Kopp, 
deserve  a longer  notice.  44  They  are  true  carmine  lakes, 
which  rival  the  renowned  carmine  lake  obtained  from 
cochineal.  They  are  entirely  insoluble  in  water,  but  soluble 
in  alcohol,  wood  spirit,  and  acetic  acid.  In  the  dry  state 
they  do  not  present  the  green  metallic  appearance,  but 
preserve  their  beautiful  carmine  red.  The  tannate  of 
rosaniline  is  of  considerable  importance  to  industty,  not 
only  because  it  is  found  on  nearly  all  the  cotton  fabrics 
dyed  and  printed  in  red  or  rose  with  rosaniline,  but  also 
because,  by  reason  of  its  insolubility,  it  enables  the  manu- 


facturer to  make  use  of  the  very  dilute  aqueous  solutions 
which  are  often  obtained  during  the  purification  of  roeani- 
line.’*  In  fact,  the  best  way  of  treating  poor  solutions  is 
to  precipitate  them  with  fresh  infusion  of  nut  galls,  which 
in  a short  time  precipitates  a magnificent  red  lake,  and 
leaves  a colourless  mother  liquor. 

It  would  be  unfair  to  quit  the  subject  of  Aniline  red 
without  alluding  to  the  labours  of  many  Continental 
chemists  who  have  been  engaged  in  the  examination.  Our 
readers  will  remembcT  the  several  contributions  of  Guignet, 
Bcchamp,  Willm,  Persoz,  De  Luynes,  and  Salvltat,  and, 
lastly,  of  M.  Kopp,  which  have  appeared  in  our  pages. 
To  the  last-named  chemist  and  the  author  of  this  Report 
we  owe  all  the  exact  knowledge  we  have  of  the  body. 

A colourless  body,  leucaniline,  which  bears  exactly  the 
same  relation  to  rosaniline  as  white  does  to  blue  indigo,  is 
obtained  when  a solution  of  rosaniline  in  hydrochloric  acid 
is  left  in  contact  with  metallic  zinc.  Leucaniline  differs 
from  rosaniline  by  containing  two  equivalents  more  of 
hydrogen. 


Rosaniline 
Leucaniline 
Blue  indigo 
White  indigo 
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[ Oxidising  agents,  of  course,  convert  leucaniline  into 
rosaniline. 

The  Reporter  passes  on  to  the  formation  of  aniline  red, 
and  here  alludes  to  the  remarkable  experiments  by  which 
he  discovered  that  neither  pure  aniline  nor  pure  toluidine 
would  produce  the  colour,  but  that  when  a mixture  of  the 
two  bodies  was  treated  with  the  chlorides  of  mercury  or 
tin,  or  arsenic  acid,  the  red  colour  was  instantaneously 
produced,  thereby  proving  that  the  two  bases  roust  co- 
operate in  producing  the  result.  This,  he  believes,  gives 
a clue  to  the  genesis  not  only  of  aniline  red,  but  the  tinc- 
torial ammonias  generally,  and  the  Reporter  intends  to 
follow  it.  For  the  present  we  are  left  in  the  dark,  but  no 
doubt  light  will  be  thrown  on  the  subject  soon. 

All  the  red  derivations  of  aniline,  it  is  remarked,  may 
be  regarded  as  salts  of  rosaniline.  The  fuchsine  of  M 
Kenard  consists  chiefly  of  the  hydrochlorate ; axaleine  of 
the  nitrate ; the  crude  red  from  arsenic  acid  as  the  arseniate, 
which,  in  the  course  of  purification,  it  converted  into 
hydrochlorate  or  acetate.  A nearly  colourless  paste,  im- 
ported from  Mulhouse,  which  when  dissolved  in  acetic 
acid  gives  a magnificent  solution,  is  no  doubt  rosaniline, 
more  or  less  pure,  precipitated  from  a salt  by  a powerful 
basis  such  as  soda  or  lime. 

The  phenomena  observed  in  the  application  of  aniline 
red  may  be  briefly  dismissed.  When  a stuff  dyed  with 
the  red  is  acted  on  by  a strong  acid,  the  colour  is  dis- 
charged in  consequence  of  the  formation  of  a triacid 
salt,  which  is  nearly  colourless.  By  washing,  the  excess 
of  acid  is  removed,  and  a monacid  silt  with  the  colour  is 
reproduced.  When  the  same  stuff  is  treated  with  caustic 
soda  the  colour  disappears  in  consequence  of  the  libera- 
tion of  colourless  rosaniline,  but,  on  washing  the  soda  ont, 
the  colour  reappears,  the  rosaniline  probably  becoming 
carbonated.  When  ammonia  is  used,  the  colour  reappeara 
slowly  as  the  alkali  evaporates,  and  quickly  if  heat  be 
applied.  If  the  fabric  dyed  with  rosaniline  be  left  a long 
time  in  weak  ammonia,  the  colour  scarcely  returns  on 
rinsing  with  water,  obviously  owing  to  the  increased 
solubility  of  rosaniline  in  water  containing  ammonia, 
which  separates  the  colour  even  from  the  mordant.  The 
ease  witb  which  silk  and  wool  are  dyed  by  rosaniline  salts 
is  well  known,  and  the  animalisation  of  cotton  is  now-  well 
understood.  Mr.  Perkins’  introduction  of  tannin  as  a 
mordant  for  cottons,  and  Mr.  Crum's  method  of  using 
glutin,  have  now  removed  all  difficulties  in  the  way  of 
applying  these  dyes  to  vegetable  fibres. 

The  yellow,  green,  blue,  and  bluck  derivatives  of  aniline 
come  next  under  notice. 
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The  Prescribed  s Analysis  of  the  British  Pharmacopoeia . 
Bjr  J.  Birbecx  Nevihs,  M.D. Load.,  &c.,  8tc.  London: 
Churchill  and  Son.  1864. 

This  is  the  first  instalment  of  a long  series  of  books  which 
will  appear  on  the  British  Pharmacopoeia,  and  for  the 
medical  practitioner  in  either  England,  Ireland,  or  Scot* 
land,  we  are  doubtful  whether  any  one  more  useful  can 
be  published.  It  is,  however,  only  what  it  pretends  to  be 
— a prescriber’ s book— and  is  not  at  all  intended  for  those 
who  have  to  prepare  medicines. 

A few  extracts  will  best  show  the  scope  of  the  book  : — 
“ Acidum  Uydrocyanicum  Diluium  contains  a per  cent,  of 
real  acid.  It  is,  therefore,  the  same  strength  as  that  of 
the  Ph.  L.,  and  a London  prescriber  will  not  alter  his 
dose ; but  it  is  only  two-thirds  the  strength  of  the  Edin- 
burgh acid,  and  an  Edinburgh  prescriber  must  order  at 
least  half  as  much  again  os  he  has  been  accustomed  to  do. 
The  strength  of  the  Dublin  acid  varied  ; and  no  rule  can 
be  laid  down.’* 

“ Liquor  Ammonia  Acetatie. — About  five  times  as  strong 
as  Ph.  L.,  and  six  times  as  strong  as  D.  and  E.  It  is 
difficult  to  assign  any  reason  for  this  important  change  of 
strength  without  any  indicating  change  of  name.  Dors.— 
Fjsa.  to  f 3V.  in  an  eight-ounce  mixture.’* 

Another  important  change  of  strength  is — 

“ Tinctura  Aconiti.—'Now  only  one- third  the  strength 
of  Ph.  L.,  one-fourth  that  of  Ph.  D.,  and  leas  than  one- 
fifth  that  of  Fleming’s  tincture.  The  dose  prescribed  by 
physicians  varies  considerably,  but  it  is  recommended  that 
the  dose  of  this  mixture  should  not  exceed  n\v.  to  n\x. 
If  beyond  this  dose,  it  should  be  very  carefully  watched, 
and  an  interval  of  at  least  six  hours  should  be  allowed  to 
elapse  before  it  is  repeated.” 

We  can  recommend  this  little  book  to  preservers,  who 
may  save  themselves  the  expense  of  a Pharmacopoeia  by 
purchasing  it. 


NOTICES  OP  PATENTS, 

1887.  Purifying  Water.  F.  Liphcombp,  Strand,  London. 

Dated  October  *7,  1862. 

This  invention  consists  in  the  preparation  and  use  of  a 
kind  of  charcoal  impregnated  with  alkali  for  the  purpose 
of  purifying  water  by  filtration.  The  wood  is  steeped  in 
a solution  of  caustic  soda  or  potash  for  several  days,  then 
dried  and  burnt  into  charcoal  by  heating  in  well-closed 
crucibles.  The  charcoal  so  obtained  is  afterwards  reduced 
to  a coarse  powder,  and  used  alone  or  between  porous  slabs 
of  earthenware  in  the  construction  of  filters. 

The  purification  of  water  here  described  must  be  under- 
stood as  referring  merely  to  the  separation  of  particles 
held  mechanically  suspended.  By  the  action  of  the  soda 
upon  the  lime  salts  dissolved  in  the  water  a small  propor- 
tion of  flocculent  carbonate  of  lime  would  be  precipitated 
which  might  serve  as  a medium  for  removing  the  visible 
impurities.  It  must  be  remembered,  however,  that  the 
■aline  constituents  of  the  water  would  be  somewhat 
augmented  by  the  soda  salts  passing  from  the  charcoal 
into  aqueous  solution. 


Grants  of  Provisional  Protection  for  Six  Months. 

2589.  William  Cooke,  Spring  Gardens,  London,  “Im- 
provements in  the  manufacture  of  saponaceous  com- 
pounds.”—Petitions  recorded  October  at,  1863. 

167.  Robert  Irvine,  Musselburgh,  Thomas  Richardson, 
Newcastle  upon-Tyne,  and  John  James  Lundy,  Leith, 
Midlothian,  N.B.,  “Improvements  in  the  extraction  or 
manufacture  of  oils  from  animal  substances.”— Petition 
recorded  January  si,  1864. 

170.  George  Lander,  Glasgow,  Lanarkshire,  N.B.,  “ An 
improved  treatment  of  tar  or  ‘dead’  oils  to  obtain  pto- 


ducts  therefrom,  and  improvements  in  the  apparatus  em- 
ployed in  the  process.” — Petition  recorded  January  is,  1864. 

2a6.  Johann  Zacherl,  Bury  Court,  London,  “ An  im- 
proved tincture  or  liquid  preparation  for  destroying  insects.” 
— Petition  recorded  January  27,  1864. 

238.  William  Edward  Newton,  Chancery  Lane,  London, 
“Improvements  in  the  manufacture  of  certain  kinds  of 
soap.” — A communication  from  Jules  Mathieu,  Rue  8t. 
SSbaatien,  Paris.— Petitions  recorded  January  28,  1864. 

250.  Thomas  Martin  Heathorn,  Wateringbury,  Kent, 
“Improvements  in  machinery  for  separating  liquids  from 
solid  substances  containing  liquids.”— Petitions  recorded 
January  29,  1864. 

166.  William  Edward  Newton,  Chancer v Lane,  London, 
“ Improvements  in  the  manufacture  of  aluminium.” — A 
communication  from  Nicolas  Bassett,  Rue  St.  Sebastien, 
Paris.” — Petitions  recorded  January  30,  1864. 

268.  Alexander  Prince,  Trafalgar  Square,  Charing  Cross, 
London,  “ Improvements  in  the  manufacture  of  artificial 
pavement,  which  improvements  are  also  applicable  to 
pottery  ware.” — A communication  from  Victor  Duprat, 
Bordeaux,  France. 

270.  Charles  John  Rowsell,  Stockwell  Villas,  South 
Lambeth  Road,  Surrey,  ” Improvements  in  apparatus  for 
viewing  photographic  and  other  pictures,  coins,  and 
medals,  which  is  also  applicable  in  the  production  of 
drawings  and  paintings.” — Petitions  recorded  February  t, 
1864. 

276.  William  Henry  Baldwin  Castle,  Portsmouth, 
Southampton,  “ A new  or  improved  composition  for  coat- 
ing and  insulating  metals,  wood,  cork,  and  other  materials.” 

284.  John  Weir  Draper  Brown  and  Joseph  Williams, 
Moorgate  Street,  London,  “ Improvements  in  gas  burners, 
especially  applicable  to  railway  lamps  and  lanterns.” 

301.  Eugen  Lucius,  Chatham  Place,  Blackfriars,  Lon- 
don, " Improvements  in  the  separation  and  purification  of 
colours.” 

305.  Joseph  Lee  and  James  Thomson,  Liverpool,  “Im- 
provements in  mounting  photographic  and  other  pictures.” 
— Partly  a communication  from  Malcolm  Mouat,  Niagara 
Falls  U.S. 

307.  Robert  Owen,  Manchester.  “Improvements  in 
appaiatus  for  filtering  water  and  other  liquids.” 

329.  Francis  Alexandre  Laurent  and  John  Castheluz, 
Rue  St.  Croix  de  la  Bretonnerie,  Paris,  “ Improvements 
in  manufacturing  violet  colouring  matters.” 

Notices  to  Procesd. 

2550.  Fedor  de  Wylde,  Trinity  Square,  Tower  Hill, 
London,  “ Improvements  in  the  induration  of  stone,  cement, 
stucco,  brick,  or  other  analogous  materials,  also  in  the 
manufacture  of  artificial  stone.” 

2555.  Arnold  Budenberg,  Manchester,  “An  improved 
blasting  powder." — A communication  from  Bernhard 
August  Schaffer  and  Christian  Friedrich  Budenburg, 
Buckau,  Magdeburg,  Prussia.— Petitions  recorded  October 
19,  1863. 

2607.  Richard  Archibald  Brooman,  Fleet  8treet,  Lon- 
don, “ A new  material  for  tanning.” — A communication 
from  Antoine  Francois  Michel,  Lyons,  France. 

2878.  William  Cowan,  Edinburgh,  Midlothian,  N.B., 
“ Improvements  in  gas  meters.” — Petition  recorded  Novem- 
ber 17,  1863. 

218.  George  Darlington,  Minera,  Denbighshire,  “Im- 
provements in  the  manufacture  of  zinc  white.”— Petition 
recorded  January  26,  1864. 


Royal  I nati  tut  ion. — Tuesday,  March  15,  at  three 
o’clock,  Professor  Marshall  “On  Animal  Life.”  Thurs- 
day, March  17*  at  three  o'clock,  Professor  Marshall  “On 
Animal  Life.”  Friday,  March  18,  at  eight  o'clock,  Pro- 
fessor Tyndall,  “ Contributions  to  Molecular  Physics.” 
Saturday,  March  10,  at  three  o’clock,  Professor  Frankland 
" On  the  Metallic  Elements.” 


Miscellaneous — Answers  to  Correspondents. 


(CtitvtciL  Nkwa, 
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CORRESPONDENCE. 


Professor  Franklaml  on  the  Glacial  Epoch. 


To  the  Editor  of  the  Chemical  News. 


Sir, — In  your  report  of  my  discourse  on  the  Glacial 
Epoch  there  is  an  important  error  which  I will  thank  you 
to  correct  in  Tour  next  Number.  In  the  table  showing 
the  height  of  the  snow -line  in  Norway  the  numbers  in  the 
column  headed  “Coast"  ought  to  have  been  in  that 
headed  “Interior,"  and  rice  versa.  The  following  is  the 
corrected  table  : — ' 


Latitude. 

6o° 

6a* 

64* 

66« 

68° 

70° 


Height  of  enow  line  in  feet. 


Coast. 

Interior. 

Ldtlereuce. 

445° 

5500 

1050 

4150 

5*oo 

1050 

3650 

4*00 

550 

3150 

3700 

450 

3000 

345° 

450 

3 900 

335° 

450 

In  its  uncorrccted  state  the  table  would  prove  that  the 
snow-line  on  the  coast  is  higher  than  in  the  interior  of  the 
country ; whereas  it  is  quoted  as  evidence  of  the  depression 
of  the  snow-line  by  the  warm  moist  atmosphere  of  the 
coast.  I am,  &c. 


E.  Fraxxland. 


Royal  Institution,  March  7. 


MISCELLANEOUS. 


ciM>micai  Society . — The  next  meeting  of  this  Society 
will  be  held  on  Thursday  next,  at  eight  o'clock,  when  the 
following  paper  will  be  read : — “ Theory  of  Organic 
Peroxides,"  by  Sir  Benjamin  Brodie. 

Bankers'  < — A discussion  is  going  on  in  the 

Bankers'  Magazine  relative  to  the  utility  of  Mr.  Barclay's 
patent  process  for  the  prevention  of  forgery  bv  the  falsifi- 
cation of  cheques.  Our  readers  will  find  Mr.  Barclay's 
process  in  Vol.  I.,  p.  214,  Chemical  News.  It  appears 
that  the  writing  on  paper  prepared  by  this  process  can  be 
discharged  by  careful  chemical  treatment,  which,  of  course, 
completely  destroys  the  value  of  the  patent.  The  subject 
is  one  which  invites  attention,  and  we  shall  return  to  the 
dispute. 

Chemistry  tat  the  Custom  Ifouae. — A short  time 
ago  a London  chemist  imported  syrupy  phosphoric  acid 
from  the  Continent,  upon  which  the  Custom  House  autho- 
rities levied  the  duty  for  syrup  ! The  duty  was  paid  by 
the  importer,  who  preferred  to  do  so  rather  than  appeal  to 
the  Commissioners. 

Sfw  Zealand  Exhibition. — An  exhibition  will  be 
opened  at  Dunedin,  Otago,  in  January,  1865.  The  articles 
exhibited  w ill  be  classed  as  in  the  International  Exhibi- 
tion. No  detonating  or  dangerous  substances  will  be 
admitted ; and  spirits,  oils,  acids,  corrosive  salts,  and 
things  of  a highly  inflammable  nature  only  by  special 

}>er mission,  and  in  well-secured  glass  vessels.  Application 
or  space  and  further  information  must  be  made  to  the 
New  Zealand  Government  agency,  3,  Adelaide  Place, 
King  William  Street,  London. 

IT own*  r.  Fern t*. — This  important  trial  has  made 
considerable  progress  in  the  past  week,  and  the  plaintiff's 
case  is  now*  closed.  The  defence,  we  are  informed,  will 
last  a much  longer  time.  For  the  plaintiff,  Drs.  Hofmann, 
Playfair,  and  Gdling,  Sir  R.  Kane,  and  Mr.  Young  were 
examined  to  prove  that,  before  the  date  of  Mr.  Young's 
patent,  paraffin  and  paraffin  oils  had  not  been  obtained  by 
the  distillation  of  bituminous  coal  as  commercial  products  ; 
that  the  heat  described  in  the  specification  as  “ a low  red 
heat,"  ranging  from  800®  to  iooo°  F.  is  the  temperature 
at  which  these  products  are  best  produced  ; that  Young's 


process  differs  essentially  from  those  of  Buisson  (1845)  and 
Hompesch  (1841),  the  first  of  whom  distilled  coal  at  a red 
heat,  whereby  naphthaline  and  an  excess  of  gaseous  pro- 
ducts would  be  formed  ; and  the  second,  schist  or  clay 
slates.  The  great  principle  of  Mr.  Young's  invention  was 
said,  by  Dr.  Uo(mann,  to  be  the  temperature  and  the 
choice  of  coal.  The  case  for  the  defendant  contains  some 
curious  historical  features,  a passage  from  Glauber's 
“GperaChcmica"  being  quoted  as  revealing  the  germ  of  Mr. 
Young’s  invention  ; and  the  method  of  obtaining  “ oil  of 
bricks"  in  the  “ Pharmacopceia  Londinensis"  for  1678  is 
quoted  as  an  illustration  of  the  process.  The  work  of 
Morand,  who  distilled  coal  (?)  in  1781,  is  also  brought 
forward  to  prove  want  of  novelty  in  the  invention.  These 
matters  were  not  brought  forward  in  the  Scotch  trial,  of 
which,  in  other  respects,  the  present  is  a mere  repetition. 

Parrot  Coal. — Parrot  coal  is  so  called,  I am  told, 
because  it  chatters  while  burning. — Mr.  young. 

C lmntrci*  of  \1m1c.  - The  following  is  a list  of  the 
altered  names  of  the  chemicals  in  the  British  Pharma- 
copoeia : — 

Old  Name*. 

Ammonia;  sesquicarbonas. 

Antimonii  oxygulphuietum. 

„ potas&io  tartras. 

Bismuthi  nitras. 

Calx  chlorinala. 

Chloroformyl. 

Ferii  ammonio-citras. 

,,  carbonascumsaccharo. 

„ potassio-tartras. 

,,  aesquioxidum. 

Hydrargyri  ammonio-chlorid 


chloridum. 

bichloridum. 

iodidum. 
nitrico -oxidum. 


New  Nam  as. 

Ammonite  carbonaa. 
Anlimonium  sulpburatum. 

„ tartaratum. 
Bismuihum  album. 

Calx  chlorata. 
Chloroformum. 

Ferri  et  ammonite  citrus. 

,,  car  bon  as  saccharata. 
Fcrrum  tartaratum. 

Ferri  peroxidum. 
Hydrargyrum  ammoniatum. 
f Calomelas. 

\ Hydrargyri aubchloridum. 

(Hydrargyrum  coxrosivum 
sublimatum. 
Hydrargyri  chloridum. 

„ iodidum  viride. 

„ oxidum  rubrum. 


Iodiniuui. 

Magnesia. 

Magnesias  carbonaa. 
Plumbi  oxidum. 
Potass®  bitartras. 

,,  hydras. 

Potassii  sulphuretum. 
Quints  disulphss. 

Soda;  chlorinaUe  liquor. 

,,  potassio-tartras. 
Spiritus  anheria  nitrici. 
Sulphur. 


Iodum. 

Magnesia  levis. 

Magnesia;  carbonaa  levia. 
Lithargyrum. 

Potasste  tartras  acids. 
Potassa  caustica. 

„ sulphurata. 
Quinite  sulphas. 

Sodce  chloratie  liquor. 

| „ et  potass*  tartras. 

Spiritus  (Clheria  nitroai. 

I Sulphur  sublimatum. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTBY. 

Estimation  qf  Sulphuric  Acid  in  Salts  of  the  Alkalies. 
It  is  well  known  that  precipitated  sulphate  of  baryta 
may  retain  alkaline  salts  in  quantities  of  i'j  to  s per 
cent,  which  cannot  be  removed  by  the  most  careful  wash- 
ing, Stolba  ( Dinyler's  Pulyt.  Jour.,  April,  1863)  obtains 
the  sulphate  of  baryta  pure  by  digesting  it  (after  wash- 
ing until  the  wash-waters  no  longer  react  of  baryta) 
with  40-  50  c.  c.  of  a cold  saturated  solution  of  neutral 
acetate  of  copper  and  some  acetic  acid,  at  nearly  a boil- 
ing heat  for  1 o- 1 j minutes.  (The  commercial  crystal- 
lised acetate  of  copper  is  purified  from  sulphuric  acid, 
and  at  the  same  time  saturated  with  sulphate  of  baryta, 
by  adding  to  its  boiling  solution  a slight  excess  of  chloride 
of  barium  and  acetic  acid,  and  filtering  from  the  pre- 
cipitate.) During  the  digestion,  enough  acetic  acid  must 
be  present  to  prevent  the  formation  of  basic  salt  on  boil- 
ing. Should  basic  salt  form,  which  may  be  readily  per- 
ceived at  the  bottom  of  the  vessel,  more  acetic  aciu  must 
be  added,  and  the  digestion  must  be  renewed  for  10-15 
minutes.  During  the  process,  the  vessel  containing  the 
precipitate  should  be  constantly  agitated.  The  alkaline 
salts  retained  by  the  sulphate  of  baryta  undergo  double 
decomposition  with  acetate  of  copper,  and  the  resulting 
products  all  admit  of  entire  separation  from  the  pre- 
cipitate by  means  of  hot  water.  The  precipitate  is 
washed  until  no  reaction  for  copper  is  manifested  on 
mixing  the  washings  with  ferroeyanidc  of  potassium. 
This  method  the  author  also  found  satisfactory  for  the 
estimation  of  sulphuric  acid  in  presence  of  a large  excess 
of  nitrate  of  baryta  and  chloride  of  barium. — S.  W.  J., 
in  American  Journal  of  Science  and  Arts. 

TECHNICAL  CHEMISTBY. 

-Veto  Researches  on  the  Preservation  of  Buildiny  and 

Ornamenting  Materials — Production  of  Psettdomorphs 

by  M.  Fred.  Kuiilmann. 

1 have  already  proved  that  by  operating  at  low  or  at 
moderate  temperatures,  hy'drosulphuric  acid  transforms 
nativo  carbonate  of  lead  into  sulphide  of  lead,  preserving 
the  form  of  carbonate  of  lead  crystals ; aud  that  under 
the  same  circumstances  malachite  gives  sulphide  of 
copper,  retaining  the  fibrous  and  ribbon-like  appearance 
of  malachite ; finally  thut  a similar  transformation  is 
effected  by  making  sulphuretted  hydrogen  react  on  for- 
miatc  of  lead. 

I have  extended  these  reactions  to  tho  transformation 
of  other  crystallised  products  into  sulphides,  especially 
carbonate  of  thallium,  which  yielded  sulphide  of  thallium, 
presenting  the  prismatic  crystallisation  of  the  carbonate  ; 
but  on  repeating  these  experiments,  I found  that  if,  after 
obtaining  these  pseudo-morphic  sulphides,  1 kept  them 
in  a current  of  hydrosulphuric  acid,  gradually  raising 
the  temperature,  rt  presently  happened  that  the  pseudo- 
morphic  crystals  were  destroyed,  and  in  their  place 
groups  of  crystals  were  formed  of  the  shape  peculiar  to 
sulphides. 

M.  Des  Cloizeaux  was  kind  enough  to  carefully 
examino  the  artificial  crystals,  and  found  them,  as  to 
their  crystalline  form,  generally  similar  to  natural  sul- 
Yol.  IX.  No.  114.— Mauui  19,  1S64. 


phides ; I have  made  use  of  some  of  the  hints  given 
by  this  learned  crystallographer.  The  current  of  gas 
considerably  favours  these  transformations,  giving  greater 
mobility  to  the  molecules  of  sulphides  and  facilitating 
their  volatilisation.  In  this  way  the  sulphide  of  lead 
produced  by  the  transformation  of  the  carbonate  gives 
by  volatilisation  magnificent,  brilliant-faoed  cubic 
crystals.  These  crystals  attach  themselves  to  the 
interior  of  the  porcelain  tubes  in  which  the  reaction 
takes  place. 

The  sulphide  of  copper  produced  by  the  transforma- 
tion of  the  malachite  gives  hexagonal  tables  without 
upparent  macles,  like  Freithaupt’s  cupreine,  and  appear- 
ing to  cleave  at  the  base  of  the  crystals.  Natural 
protoxide  of  copper  submitted  to  a current  of  hydrosul- 
phuric acid  forms  a sulphide  of  copper,  with  an  indigo- 
blue,  crystalline,  cuprous  crust,  corresponding  to  the 
natural  sulphide  known  as  kupfer-itidiy.  According  to 
M.  Cloizeaux,  cupreine,  or  hexagonul  sulphide  of  copper, 
is  often  naturally  associated  with  malachite. 

Other  crystallisations  of  artificial  sulphides  have  been 
obtained  by  submitting  oxides  of  silver  and  cadmium,  at 
high  temperatures  to  a current  of  hydrosulphuric  acid. 
•Sulphide  of  silver  has  been  obtained  crystallised  in 
rhomboidal  dodecahedrons,  grouped  with  remarkable 
precision.  Sulphide  of  cadmium  is  brown  and  trans- 
parent i it  crystallises  in  regular  dodecagoual  prisms, 
terminated  by  a base  or  by  one  or  two  hexagonal 
pyramids  which  have  not  been  determined. 

Sulphide  of  thallium,  more  volatile  than  the  two  pre- 
ceding sulphides,  and  in  that  respect  resembling  sulphide 
of  had,  gives  crystalline  flakes,  which  in  a first  experi- 
ment wcie  agglutinated  through  employing  too  high  a 
temperature. 

I hoped  to  obtain  under  the  same  circumstances 
sulphido  of  zinc,  but  the  action  of  the  hydrosulphurio 
current  on  white  oxide  of  zinc  produced,  not  sulphide, 
but  only  a yellowish-white  oxide,  a part  of  which  vola- 
tilised and  crystallised  in  flat  flakes  covered  with  very 
small  crystals,  which  seemed  to  be  hexagonal  pnsms. 

General  considerations- — Onlookingatthe  various 
modifications  sustained  by  metallic  oxides  contained  in 
silicions  pastes  and  in  marbles,  through  tho  influence  of 
oxidising  agents,  through  reduction  or  sulphidation,  it 
will  be  understood  that  these  modifications  are  sometimes 
powerful  causes  of  the  disintegration  of  these  stones, 
independently  of  the  changes  resulting  from  their  colora- 
tion. As  water  which  has  penetrated  porous  stones  when 
it  freezes  breaks  them  by  its  expansion,  so  oxides 
becoming  peroxidised  or  by  undergoing  conversion  into 
sulphides,  produce  in  time  disintegration  of  the  hardest 
stones. 

When  there  is  a loss  of  material  by  the  deoxidation  of 
certain  oxides  or  the  destruction  of  bituminous  mutters, 
the  stones  diminish  in  hardness  and  increase  in  porosity, 
but  in  these  cases  the  cause  of  disintegration  is  not  so 
great;  but  if  in  a given  stone  100  of  oxygen  are  in- 
creased to  150,  or  100  of  oxygen  w ere  replaced  by  200  of 
sulphur,  the  case  would  be  very  different.  In  the  last 
instance  the  causes  of  disintegration  were  the  same  as  if 
in  a plaster  or  in  porous  stones  saltpetre  were  developed 
by  an  abundant  fixation  of  oxygen.  Thus  by  tbesechemieal 
actions  the  hardness  is  often  diminished,  while  the  pene- 
tration of  resin  into  marble  has  a contrary  effect,  as  it 
then  becomes  much  harder  and  receives  a much  better 
polish. 

In  most  of  my  experiments  where  modifications  of 
colonr  have  been  produced  by  superoxidation,  I have 
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assisted  the  action  of  the  oxidising  agents  by  a high 
temperature ; but  these  phenomena  no  doubt  take  place 
at  the  ordinary  temperature  solely  by  the  action  of 
atmospheric  oxygen.  Onlv  in  the  latter  case  they  are 
accomplished  much  more  slowly.  In  proof  whereof  it 
is  sufficient  to  examine  carefully  the  action  of  the  air  on 
the  outer  marble  of  old  monuments — the  Dome  and  Bap- 
tistery of  Florence  are  striking  examples. 

Even  coloured  jaspers  cannot  resist  the  prolonged 
action  of  the  air,  especially  if  their  porousness  is  increased 
by  solut'on — through  the  agency  of  rain— of  the  reins 
of  carbonate  of  lime  which  often  traverse  them.  The 
liability  of  natural  atones  to  alter  perfectly  accounts  for 
the  preference  given  in  former  times  to  enamel  as  material 
for  mosaics  for  exterior  decoration.  Decidedly,  if  the 
mosaics  of  St.  Mark’s  at  Venice,  St.  Peter’s  at  Home,  and 
the  portico  of  the  cathedral  of  Orvcito  had  been  made  of 
stone,  they  would  not  have  preserved  the  freshness  of 
colour  which  we  now  admire.  This  remark  applies 
equally  to  the  Pompeian  mosaics  w hich  form  one  of  the 
greatest  treasures  of  the  Neapolitan  museum. 

Many  of  my  experiments  support  the  opinion  that 
many  of  our  precious  stones  arc  coloured  with  organic 
matter,  an  opinion  already  stated  by  M.  levy  with 
regard  to  the  emerald,  and  by  M.  Gauthier  de  Claubry, 
with  regard  to  red  cornelian. 

This  loss  of  colour  is  not  confined  to  these  stones,  but 
affects,  among  others,  amethyst,  in  which  oxide  of  man- 
ganese is  generally  considered  as  the  principal  colouring 
matter.  However,  llcintz  in  an  analysis  of  the  ame- 
thyst found  not  more  than  yyfjgjjth  of  manganese ; and 
besides  the  decoloration  of  the  amethyst  in  presence  of 
deoxidising  gases  renders  it  difficult  to  disprove  the 
presence  of  an  organic  matter.  The  red  quartz  of 
Kabenstcin  containsabout  i percent,  of  oxide  of  titanium. 
It  would  be  premature  to  attribute  the  red  colour  of  this 
quartz  to  organic  matters,  if  it  lie  true  that  it  1ms  the 
property  of  recovering  its  red  colour  some  time  after  its 
dei  'ruction  by  heat. 

The  fart  most  important  resulting  from  these  re- 
searches,in  ageologicai  point  or  view,  is  that  when  mineral 
matters  have  taken  by  transformation  pseudo-morphic 
forms,  their  molecules  retain  a tendency  to  form  crystals 
or  groups  of  crystals  similar  to  those  originally  belong- 
ing to  them,  forms  which  these  bodies  naturally  assume ; 
my  results,  moreover,  show  that  these  transformations 
may  be  effected  without  pressure  and  under  the  influence 
of  the  same  causes  which  determined  the  transformation, 
the  only  difference  being  the  greater  elevation  of  tem- 
perature. 

The  examples  I have  cited  may  throw  some  light  on 
the  various  phenomena  produced  under  the  influence  of 
volcanic  emanations,  in  circumstances  where  the  produc- 
tion of  sulphides  is  so  frequent,  and  where  crystallisa- 
tions analogous  to  those  of  specular  oligistic  iron  may 
certainly  take  place.  In  a work  published  in  1858*  I 
showed  that  isolated  crystals  may  be  produced  by  the 
wet  way  without  water  of  crystallisation.  I now  give 
some  fresh  examples,  in  which  non-volatile,  isolated 
crystals  arc  produced  under  the  influence  of  gaseous 
currents  at  the  ordinary  pressure  by  over-exciting  the 
crystnllogenic  property  of  certain  oxides  or  sulphides  by 
a high  temperature.  These  facts  may  help  to  clear  up 
some  obscure  points  in  tho  study  of  the  numeruus  modi- 
fications which  mineral  matters  on  the  surface  of  the 
globe  undergo. — Comples  R endus,  lvii.,  761.  63. 

* Conpi.i  RotCm  ilti  StaMts  t It  I'Atadtinit  da  Science*.  AtecUag  of 
May  17,  lsjl. 
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Carbonate  of  Ammonia  is  now  the  name  for  the  com- 
pound, iNH, 0,300.,  generally  known  as  sesqui- 
carbonate.  Tho  present  name  is,  perhaps,  the  best 
which  could  be  applied  in  the  Pharmacopoeia,  although 
the  salt  has  been  shown  by  Hose  to  be  a mixture  of 
NH.OCOj  + N H,OiCO,.  No  directions  arc  given  for 
the  preparation  of  this  salt,  the  ordinary  article  of  com- 
merce being,  we  suppose,  considered  sufficiently  pure. 
The  tests  will  show  it  to  be  free  from  sal  ammoniac  and 
sulphate  of  ammonia,  and  also  fixed  impurities  (lime  or 
chloride  of  calcium)  carried  up  mechanically  in  the  sub- 
limation. 

Chloride  of  ammonium  the  Pharmacopoeia  still  calls 
Ammonite  hydrochlorat,  although  tho  formula  NH,C1  is 
adopted.  The  compilers  of  the  Pharmacopoeia  commit 
themselves  to  the  assertion  that  tho  salt  volatilises  icith- 
out  decomposition,  which  was  unnecessary,  since  it  would 
have  been  sufficient  to  say,  as  in  the  case  of  tho  carbonate, 
that  it  volatilises  entirely  when  heated. 

Most  elaborate  directions  are  given  for  the  prepara- 
tion of  Ammonia  liquor  fortior.  They  are  very  excel- 
lent in  their  way,  and  some  such  arrangement  of 
apparatus  as  is  here  directed  will  always  be  adopted. 
But  it  need  hardly  be  said  that  no  pharmaceutist  will  go 
to  the  expense  of  tho  apparatus  required,  and  take  all 
the  trouble  necessary  to  procure  in  this  way  a few  ounces 
of  this  solution  when  he  can  purchase  it  for  about  8d. 
per  lb. 

Tho  specific  gravity  of  the  new  solution  is  to  be  0 891, 
and  it  is  said  that  it  will  contain  31-5  per  cent,  of  nm- 
moniacal  gas.  The  latter  point,  we  presume,  has  l>e  n 
determined  by  experiment,  since  it  docs  not  agree  w ith 
cither  Davy,  Dalton,  or  Uro’s  determinations. 

The  liquor  ammonia  fortior  of  the  London  Pharma- 
copa-ia  had  the  density  o'SSi,  and  was  said  to  contain 
about  30  per  cent,  of  ammonia.  This  agrees  with  Davy’s 
tabic.  It.  however,  the  statement  in  the  British  Pharma- 
copa-ia  be  true,  wc  require  a fresh  table  of  the  amount 
of  real  ammonia  in  solutions  of  different  densities. 
According  to  Dalton,  a solution  having  the  density  0 89 
will  only  contain  24-7  per  cent. 

The  next  article  in  the  Materia  Medica  is  Ammonia 
phusphas,  but  wc  postpone  for  tho  present  a notice  of 
this  salt  until  we  are  ublc  to  report  on  the  practical 
results  of  some  experiments  with  the  Pharmacopoeia 
process.  Wo  may  say  at  once,  however,  that  the  salt 
intended  by  and  described  in  the  Pharmacopoeia  is  tho 
compound  3X11,0, PO,  + 5HO.  Whether  this  salt  can 
really  be  obtained  in  tho  wav  directed,  and  how  long  it 
will  keep  its  composition  under  ordinary  circumstances, 
we  are  at  present  unable  to  say.  We  are  in  a similar 
difficulty  respecting  the  value  of  the  salt  if  it  be  obtained. 

'I  he  antimony  compounds  call  for  little  remark.  The 
teroxidc,  Antimonii  oxydum,  is  made  by  adding  the  ter- 
chloridc  to  water,  and  treating  the  oxychloride  thus  pre- 
cipitated with  carbonate  of  soda.  Tile  solution  of  icr- 
chloridr,  antimonii  terchloridi  liquor,  is  obtained  by 
treating  the  tersulphuret  with  hydrochloric  acid.  The 
process  for  oxysulphuret,  antimonium  sulphuratum  as  it 
is  now  called,  remains  practically  unchanged.  The  new 
method  of  making  tartar  emetic  is  to  be  commended  for 
its  simplicity  as  well  as  its  efficacy.  Oxide  of  antimony 
and  bitartrate  of  potash  are  made  into  a paste,  and  left 
in  this  state — the  most  favourable  for  the  combination  of 
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the  two— for  twenty-four  hours.  After  this  more  water 
i«  added,  and  the  whole  boiled  for  a quarter  of  an  hour. 
The  solution  is  then  filtered  and  set  aside  to  crystallise. 
(To  bo  continued.) 


Crystallised  Iodide  of  Iron  and  Quinine, 
by  M.  T.  Sjikdt. 

M.  Smf.dt  believes  he  has  obtained  this  salt  perfectly 
defined.  The  following  is  his  process: — Take  sulphide 
of  barium,  Q.  S.,  make  of  it  a concentrated  solution, 
which  precipitate  by  tincture  of  iodine ; filter  to  separate 
the  sulphur,  and  ndd  sulphate  of  quinine,  say  thirty 
parts,  dissolved  in  very  concentrated  and  suitably  acidu- 
lated alcohol. 

Sulphate  of  baryta  is  precipitated,  and  iodide  of 
quinine  remains  dissolved  in  the  alcohol,  communicating 
to  it  a dark  yellow  colour ; filter,  and  wash  the  sulphuto 
of  baryta  with  alcohol,  and  then  blend  the  two  liquids; 
this  iodide,  separated  from  its  solvent,  is  of  a beautiful 
yellow  orange  colour;  finally,  take  twelve  parts  of  iodine 
and  make  into  a very  concentrated  solution  of  iodide  of 
iron,  add  to  it  the  alcoholic  solution  of  iodide  of  quinine 
and  heat  in  a water  bath ; as  the  alcohol  evaporates,  the 
liquid  takes  a beautiful  green  colour,  and  a small  quantity 
of  a resinous  substance  of  a darker  colour  separates  from 
the  liquid.  Towards  the  end  of  the  evaporation  again 
add  a little  more  alcohol,  then  filter  and  leavo  to  crystal- 
lise; press  out  strongly  the  crystals  and  dry  them. 

lodido  of  iron  and  quinine  obtained  in  this  way  is  in 
long  yellow  needles,  quite  soluble  in  boiling  water,  and 
not  precipitated  from  it  by  cooling.  This  salt  dissolves 
in  cold  alcohol  and  ether;  it  is  odourless,  and  has  a 
bitter  ferruginous  taste.  In  short,  it  seems  to  present  all 
the  characteristics  of  a perfectly-defined  compound. 
Its  composition,  however,  has  not  been  verified  by 
analysis. — Journal  do  Pharmacie  et  de  Chimie,  xliii., 
+*5-  *3- 
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The  Spectrum  of  Carbon. 

De.  Attfif.ld  some  time  ago  published*  an  account  of 
the  spectrum  of  the  common  gas  flame,  of  cyanogen, 
carbonic  oxide,  and  sulphide  of  carbon,  and  finding  the 
same  common  to  all,  inferred  that  it  belonged  to  the  one 
common  constituent  of  these  bodies— carbon. 

SI.  Morren,  of  Marseilles, t has  experimented  with  the 
same  bodies  as  Dr.  Attfield,  and  extended  his  observa- 
tions to  acetylene,  the  spectrum  of  which  he  finds  to  be 
identical  with  the  others,  lie  has,  therefore,  come  to 
the  same  conclusion,  vir..  that  the  spectrum  is  that  of  the 
vapour  of  carbon.J 

In  addition  to  the  lines  mentioned  by  Dr.  Attfield, 
M.  Morren  describes  several  in  the  red  band,  and 
mentions  that  the  violet  shows  as  many  as  eighteen  lines. 
Besides  these,  he  adds  that  many  hundreds  of  fine  black 
linea,  exactly  like  the  lines  of  interference,  arc  visible ; 
these  can  only  be  seen  when  two  or  more  prisms  are 
employed. 

* Journal  of  Chemical  Society,  aeries  a,  v|.,  p 97. 
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• t cn  particuller  cell©  du  Cyauog^na  et  do  1’ Acetylene,”  Sic. 

t We  cmileae  we  do  cot  understand  what  expcrimentallsta  mean  by 
tbs  " Tapour  of  carbon."  as  existing  in  a flame.  It  is  notorious  that 
no  Artificial  heat  yet  produced  will  volatilise  carbon,  and  jet  we  aro 
asked  to  believe  that  tie  comparatively  low  temperature  of  the  blue 
part  of  a candle-flame  ie  hot  enough  to  keep  free  carbon  in  a state  of 
tapour.  Moreover,  how  the  carbon  gata  into  the  vaporous  state 
require#  explanation.— {W.  C.) 


We  extract  the  return*  of  M.  Morren ’s  work: — 

**  When  any  hydrocarbon  is  burnt  with  oxygen,  a 
brilliant  luminous  point  is  obtained,  the  spectrum  of 
which  is  the  same  for  all. 

“ The  same  gases  decomposed  by  the  electric  spark 
give  the  same  spectrum,  as  also  does  the  vapour  of  sul- 
phide of  carbon,  acetylene,  and  carbonic  oxide.  The 
spectrum,  therefore,  can  only  be  due  to  an  element 
common  to  all  the  compounds ; that  is  to  say,  carbon  in 
a state  of  vapour. 

“ It  follows  that  the  theory  of  the  candle  flame  must 
be  somewhat  modified.  The  base  of  the  flame  being 
blue  is  the  vapour  of  carbon,  preserved  from  combustion, 
but  kept  at  a very  high  temperature  by  the  envelope  of 
hydrogen,  the  more  combustible  element  of  the  gaseous 
carbides  from  the  decomposition  of  wax ; the  hydrogen 
alone  uniting  with  the  oxygen  of  tho  air.  Above  the 
blue  part  comes  the  luminous  part,  produced  by  the 
passage  of  the  carbon  from  the  gaseous  to  the  solid  state, 
giving  out  in  the  passage  a considerable  amount  of  heat. 
The  black  cone  surrounding  the  wick  of  the  candle  is 
formed  of  gaseous  carburets  of  hydrogen,  which  only 
burn  in  the  upper  part  of  the  flame  when  they  come  in 
contact  with  oxygen.  Hydrogen,  besides,  being  not 
only  very  combustible,  but  very  subtle,  diffusive,  and 
penetrating,  its  combustion  takes  place  under  conditions 
in  which  it  would  be  impossible  for  other  gaseous  bodies 
or  vapours  to  burn.  If  a candle  be  gently  moved  so 
that  the  flame  may  be  inclined  and  the  air  allowed  to 
come  in  contact  with  the  vapours  of  hydrocarbons  which 
surround  the  wick,  we  see  the  hydrogen  lake  fire,  and 
above  the  flame  appears  the  blue  vapour  of  carbon.  The 
latter  can  only  exist  alone,  and  give  its  luminous  re- 
actions when  it  has  near  it  the  high  temperature  pro- 
duced by  the  combustion  of  hydrogen.  When  cyanogen 
is  burnt  in  a current  of  oxygen,  the  high  temperature 
produced  in  the  interior  of  the  flame  makes  the  vapour 
of  carbon  intensely  hot,  and  hence  very  luminous,  con- 
sequently its  spectrum  very  luminous.” 
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Professor  A.  W.  Williamson,  Vh.D .,  F.R.S. , President , 
t in  the  Chair. 

(Continued  f row  page  116.) 

In  proceeding  with  our  report  of  the  Society’s  meeting  of 
this  date,  we  resume  the  subject  by  giving  the  discussion 
which  followed  the  reading  of  Professor  Abel's  paper  “ On 
the  Son -metallic  Impurities  of  Refined  Copper." 

Dr.  A.  W.  Hofmann  raised  a question  as  to  the  exist- 
ence of  oxygen  in  copper  in  the  form  of  suboxide,  Cu^O  ; 
he  inclined  to  the  belief  that  the  combination  described  by 
Rose  as  the  quadroxide  of  copper  JCu40)  should,  rather, 
be  found  dissolved  in  the  metal.  There  were  difficulties 
in  the  way  of  determining  this  point  with  precision  ; he 
would,  however,  ask  the  lecturer  whether  he  had  been 
enabled  to  isolate  the  oxide  in  question,  and  observe  its 
physical  characters? 

Mr.  Ahel  had  frequently  seen  a red  oxide  remaining 
on  the  surface  of  the  metal  in  its  treatment  with  tho 
silver  solution  in  some  of  his  analytical  experiments,  but 
he  had  never  succeeded  in  collecting  a quantity  sufficient 
for  an  accurate  determination  of  its  composition.  The 
amount  of  oxygen  in  copper  had  usually  been  Btated 
as  Buboxide,  Cu^O,  but  with  the  view  of  leaving  this 
question  open,  he  had  calculated  his  results  both  for  the 
proportion  of  this  oxide  and  for  oxygen. 
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Mr.  Frederick  Field  Had  succeeded  in  detecting  phos- 
phorus in  blister  and  bar  copper,  but  never  in  the  refined 
metal.  The  oreB  raised  in  the  districts  of  Coquimbo  and 
Copiapo,  Chili,  sometimes  contained  apatite  and  other 
phosphatic  minerals  in  association,  but  the  existence  of 
the  element,  phosphorus,  was  not  discoverable  in  the 
reduced  metal  after  the  operation  of  refining.  The  speaker 
had  found  selenium  in  specimens  of  copper  ore  from 
Bolivia. 

Mr.  Alfred  Svsb  spoke  in  favour  of  the  electrolytic 
method  as  a means  of  concentrating  the  impurities  from 
a large  quantity  of  the  metal.  When  the  chemical  ex- 
amination of  copper  was  about  to  be  conducted  on  this 
plan  it  was  advisable  to  use  a feeble  current  of  electricity 
and  a large  positive  pole.  The  melting  of  electrotype 
copper  was  an  unsatisfactory  operation,  for  he  could  never 
obtain  a sound  casting  with  this  kind  of  metal;  the  ingots 
were  al  wavs  honeycombed ; and  on  seeking  the  aid  of  a prac- 
tical founder  an  assurance  was  given  him  to  the  effect  that  the 
addition  of  a small  quantity  of  a “ secret  material  " would 
at  once  overcome  the  difficulty,  and  produce  a perfectly 
sound  casting.  At  that  time  he  could  not,  however,  listen 
to  the  suggestion,  inasmuch  as  his  object  was  then  to 
obtain  pure  fused  copper  for  certain  electrical  experiments. 

Dr.  Db  la  Rce  had  failed  likewise  in  producing  sound 
castings  from  electrotype  copper  melted  in  the  ordinary 
manner,  but  he  believed  that  better  success  could  be 
ensured  by  manipulating  the  metal  in  an  atmosphere  of 
coni  gas. 

Dr.  A.  W.  Hofmann  mninded  the  Society  that  the 
electrolytic  method  of  examination,  which  had  just  now 
been  advocated  bv  Mr.  Smee,  was  one  which,  many  years 
ago,  in  the  hands  of  the  Due  de  Leuchtcnberg,  had 
furnished  a rich  harvest  of  results  ; but,  judging  from  the 
long  list  of  impurities  then  detected,  it  seemed  more  con- 
venient to  take  account,  not  of  those  elements  which  were 
present,  but,  rather,  of  those  which  were  absent.* 

Dr.  Matthiussen  had  no  difficulty  in  producing  sound 
castings  of  absolutely  pure  copper  in  an  atmosphere  free 
from  oxygen,  and  the  ingots  so  obtained  were  perfectly 
malleable  and  ductile.  The  metallic  impurities  which 
were  most  injurious  to  the  working  qualities  of  copper 
were  three  in  number,  vir.,  antimony,  biamuth,  and  lead, 
and  these  he  had  usually  been  able  to  detect  in  overpoled 
copper.  In  reply  to  an  inquiry  on  the  part  of  Dr.  Hofmann 
as  to  the  occurrence  of  arsenic,  the  speaker  stated  that  he 
had  detected  as  much  as  aj  per  cent,  of  this  element  in 
Spanish  copper. 

Mr.  F.  Field,  by  way  of  testimony  to  the  universality 
of  bismuth  as  an  impurity  in  copper,  had  recently  sacri- 
ficed a gold  coin  of  the  present  currency,  in  whish  he  had 
no  difficulty  in  detecting  by  the  iodide  of  potassium  test 
the  presence  of  bismuth.  This  metal  must  have  been 
introduced  with  the  copper  used  in  the  alloy.  He  had 
examined  likewise  some  Bactrian  coins,  which  also  were 
found  to  contain  bismuth. 

Dr.  Huoo  Mullf.r  had  always  detected  bismuth  Amongst 
the  metallic  impurities  which  were  left  undissolved  when 
commercial  qualities  of  copper  were  connected  with  the 
oxygen  pole  of  a voltaic  arrangement. 

Mr.  A»p.l  expressed  a doubt  as  to  the  general  validity 
of  the  commonly-received  opinion  which  attributed  to 
the  suboxide  of  copper  in  the  poled  metal  the  power  of 
counteracting  the  injurious  influences  of  foreign  metals. 
The  coincidence  of  composition  observed  in  the  case  of 
samples  of  tough  pitch  and  overpoled  copper  examined 
by  him  required  further  c lucidalion,  since  with  very  slight 
chemical  variations  great  differences  were  observed  in  their 
physical  properties.  In  the  examination  of  refined  copper 
from  Copiapo  a trace  of  selenium  had  been  detected. 

The  President  then  called  upon  Dr.  Frankland  to  favour 
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the  Society  with  a statement  in  continuation  of  his  re- 
searches **  On  the  Synthesis  of  Lewie  Acid ’.** 

Dr.  Frakklaxd  commenced  by  reminding  the  Society 
of  the  reaction  which  had  first  enabled  him  to  produce 
lcucic  acid  synthetically.  By  digesting  oxalic  ether  with 
zinc  ethyl,  and  afterwards  distilling  with  water,  he  ob- 
tained loucic  ether,  which  on  treatment  with  an  alkali 
furnished  at  once  a skit  of  leucic  acid.  The  relation 
between  oxalic  and  leucic  acids  would  become  manifest 
by  comparison  of  their  formula*,  when  it  would  be  seen 
that  the  latter  was  formed  from  oxalic  acid  by  the  substi- 
tution of  two  atoms  of  the  radical  ethyl  for  one  of  oxygen. 
Lcucic  acid  might,  in  fact,  be  viewed  as  dimethyl- oxalic 
acid. 

Oxalic  acid.  Leucic  add. 
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Since  making  these  experiments  the  speaker,  working 
in  conjunction  with  Mr.  Duppa,  had  discovered  that  the 
preliminary  operation  of  preparing  zinc  ethyl  might  bo 
dispensed  with,  and  that  it  was  only  necessary  to  apply 
heat  to  a mixture  of  amalgamated  zinc,  iodide  of  ethyl, 
and  oxalic  ether,  in  proper  proportions,  in  order  to  prepare 
at  once  the  leucic  ether.  By  proceeding  in  this  manner 
a much  larger  yield  than  formerly  was  the  result,  and  the 
product  could  be  obtained  at  the  ordinary  atmospheric 
pressure.  The  authors  had  since  applied  this  principle  of 
formation  to  the  homologous  compounds  of  methyl  and 
amyl.  By  digesting  together  the  oxalate  and  iodide  of 
methyl  with  amalgamated  zinc  nt  the  temperature  of  about 
ico®  C.,  employing  an  inverted  Liebig's  condenser  to  pre- 
vent loss  from  evaporation,  the  zinc  salt  of  a new  acid  was 
formed,  from  which  the  corresponding  barium  and  silver 
salts  were  prepared,  and  ultimately  the  acid  itself.  For 
the  last  substance  the  authors  proposed  the  name 
**  dimethyl-oxalic  acid  its  formula,  and  that  of  the 
original  zinc  salt,  were  as  follows: — 
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The  new  acid  crystallises  in  the  form  of  white  prisms, 
which  were  easily  fusible,  and  might  be  sublimed  without 
decomposition.  By  exposure  to  the  air  at  the  common 
temperature  it  evaporated  slowly  like  camphor.  The 
barium  salt  was  soluble  both  in  alcohol  and  water,  but 
not  so  in  ether,  and  crystallised  in  brilliant  needles.  The 
silver  salt  was  obtained  in  the  state  of  purity  for  the  pur- 
pose of  analysis ; it  crystallised  in  groups  of  pearly 
plates.  The  most  rcmaikable  difference  observed  between 
the  homologous  reactions  just  now  described,  consists  in 
the  circumstance  that  no  compound  corresponding  to 
lcucic  ether  could  be  obtained  in  the  ca*e  of  the  new 
acid.  AU  attempts  to  produce  it  have  hitherto  failed, 
and  there  was  certainly  no  disposition  towards  any  union 
being  effected  by  digesting  the  pure  acid  with  absolute 
alcohol.  The  authors  were  now  engaged  in  the  investi- 
gation of  several  other  products  belonging  to  the  lactic 
serieB. 

The  President,  after  moving  a vote  of  thanks  to  the 
authors  for  their  interesting  communication,  inquired  of 
Dr.  Frankland  whether  it  would  be  possiblo  to  leave  out 
the  iodide  of  ethyl  in  the  production  of  leucic  acid,  seeing 
that  the  required  radical  was  already  contained  in  the 


oxalic  ether  r 

I)r  Frankland  replied  that  oxalic  ether  could  not  be 
employed  alone ; he  found,  however,  that  the  new  acid 
might  be  produced  from  a mixture  of  iodide  of  ethyl  and 
oxalate  ot  methyl. 
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Dr.  Hofmann  asked  whether  it  could  be  shown  that 
there  was  really  a mutual  decomposition  brought  about  on 
mixing  the  oxalate  of  methyl  with  the  iodide  of  ethyl  ? and, 
§eco:  <■!;*,  not  having  been  present  at  the  reading  of  the 
former  paper,  he  was  very  anxious  to  learn  whether  leucic 
acid  produced  synthetically  was  identical,  or  only  isomeric, 
with  the  substance  described  by  M.  Strecker  as  being 
formed  by  the  action  of  nitrous  acid  upon  leucine  ? 

Dr.  Franklsnd  considered  there  was  satisfactory  proof 
of  a mutual  decomposition  being  induced  when  the  oxalate 
of  one  radical  was  mixed  with  the  iodide  of  another : 
thus,  a notable  depression  of  temperature,  amounting  to 
five  degrees  centigrade,  could  be  remarked  when  iodide  of 
ethyl  was  brought  into  contact  with  the  oxalate  of  amyl. 
The  products  of  distillation  also  confirmed  this  opinion. 
With  regard  to  the  properties  of  leucic  acid  from  the  two 
different  sources  mentioned,  he  considered  their  identity 
sufficiently  established ; the  physical  characters  were 
similar,  the  melting  points  were  absolutely  identical,  and 
the  degree  of  solubility  of  the  zinc  salt,  as  formerly  stated 
by  Wagner,  accorded  with  his  own  results. 

Dr.  Hofmann  cited  the  isomerism  of  the  acetate  of 
methyl  and  the  fonniate  of  ethyl  as  an  instance  in  which 
the  boiling-points  were  identical,  but  the  addition  of  an 
alkali  showed  at  once  the  difference  in  their  constitution. 

Professor  Wanklyx  remembered  reading  an  account  of 
some  experiments  made  by  a French  chemist,  he  believed 
by  Berthelot,  which  went  far  towards  proving  that  the 
radicals  in  mixed  ethers  were  distributed  like  metals  in 
salts.  Adopting  a suggestion  offered  to  the  effect  that 
these  experiments  were  made  by  Friedel  and  Kraflfts,  a 
humorous  discussion  upon  nationalities  brought  the  pro- 
ceedings to  a close,  and  the  meeting  w as  adjourned  to  the 
17th  inst.,  as  already  reported. 


CAVENDISH  SOCIETY. 

Tuesday , March  1. 

The  Master  of  the  Mint,  President , in  the  Chair, 

Thb  seventeenth  anniversary  meeting  of  this  Society  was 
held  at  the  rooms  of  the  Chemical  Society,  Burlington 
House. 

The  Secretary  read  the  following  report  of  the  Council: 
—At  the  last  anniversary  meeting,  the  Council  announced 
the  completion  of  the  fifteenth  volume  of  the  translation  of 
Gindin's  “ Chemistry,”  w’hieh  was  supplied  to  members 
for  1861,  and  they  expressed  regret  at  the  delay  which 
attended  the  production  of  that  volume,  although  it  arose 
from  causes  over  which  they  had  no  control.  During  the 
year  that  has  since  elapsed  another  volume  of  the  same 
work  has  been  in  preparation,  and  it  is  now  nearly  ready 
for  publication.  This  constitutes  the  sixteenth  volume  of 
Gmelin,  which  will  be  issued  in  about  a month  from  the 
present  time  as  a book  for  1861.  The  editor  thinks  that  one 
more  volume,  in  addition  to  that  nowin  hand,  will  complete 
the  work,  with  the  exception  of  the  index,  which  is  also 
in  hand.  A reference  to  previous  reports  and  to  resolutions 
passed  at  meetings  at  which  the  position  of  the  Society 
and  the  progress  made  in  the  work  it  had  undertaken  have 
been  fully  discussed,  will  serve  to  explain  the  causes  of 
the  comparative  inactivity  which  has  marked  the  proceed- 
ings of  the  Society  for  several  years  past.  It  is  unneces- 
sary to  repeat  here  what  has  already  been  said,  beyond 
simply  stating  that  the  operations  of  the  Society  are  now 
confined  to  the  completion  of  the  translation  of  Gmelin's 
“ Chemistry,”  and  that  the  progress  made  with  that  work 
is  necessarily  limited  by  the  rate  at  which  the  German 
edition  is  produced.  When  the  Council  found  that  the 
German  work  was  not  produced  sufficiently  fast  to  enable 
the  English  editor  to  prepare  a volume  of  the  translation 
every  year,  thev  refrained  from  applying  to  the  members 
for  their  subscriptions  during  the  delay  that  occurred  in 
supplying  the  books  ; and  on  this  account  the  accompany- 
ing financial  statement  gives  the  receipts  and  expenditure 


for  the  last  two  years,  during  which  time  only  one  volume 
has  been  issued.  The  Council  hope  and  believe  that  when 
the  subscriptions  are  paid  up  for  the  present  year  (1864) 
there  will  be  funds  enougn  in  hand  to  defray  all  the 
expenses  of  the  Society  attending  the  completion  of  their 
great  and  now  only  remaining  unfinished  work,  and  in- 
cluding the  index  to  that  work. 


Statement  of  Receipts  and  Expenditure  of  the  Cavendish 
Society,  from  March  1,  1861,  to  March  r,  1864. 


Receipts. 


£ 

1. 

d* 

Balance  in  hand  on  March  1 

1862 

175 

'5 

j 

x Sulwcnptions  for 

1855 

X 

X 

O 

x ,, 

1856 

X 

X 

0 

9 .. 

*» 

'*57 

9 

9 

O 

*5  .. 

»» 

1858 

16 

S 

0 

3^  i» 

»» 

1 8 59 

39 

18 

0 

39 

>» 

i860 

40  19 

0 

47  » 

it 

l86l 

49 

7 

0 

*47  ii 

»» 

1862 

'54 

7 

0 

3*  » 

»» 

I863 

33 

IX 

0 

1 ,, 

I864 

I 

1 

0 

Sale  of  Books 

- 

55 

>7 

6 

790 

'4 

IX 

Expenditure . 

£ 

A- 

d. 

Petty  Cash 

. 

I 

it 

0 

Agent,  for  distribution  of 

books, 

&e., 

two 

years  . 

80 

O 

0 

Insurance,  two  years 

4 

1 

0 

Collectors,  two  years 

12 

9 

9 

Editorial  expenses 

XIO 

*7 

6 

Paper  . . 

• 

67 

0 

7 

Pnnting  . 

*59 

*4 

6 

Binding  . . 

• 

34 

5 

1 

570 

*3 

7 

Balance  in 

hand  . 

. 

• 

• 

220 

1 

4 

790  14  11 

Examined  and  found  correct, 

March  i,  1864.  Henry  Drank. 

The  usual  votes  of  thanks  to  the  President,  Council, 
and  Secretaries  were  passed. 

In  acknowledging  the  vote  of  thanks  to  the  President, 
Professor  Graham  said  it  would  be  proper  to  make  a few 
remarks  on  the  position  of  the  Society.  He  considered 
its  mission  nearly  fulfilled.  When  the  publication  of 
Gmelin’s  “ Chemistry  ” was  completed,  the  Society  would 
have  accomplished  all  that  could  be  expected  of  it.  Socie- 
ties like  the  Cavendish  in  the  present  day  could  not  com- 
pete with  private  enterprise,  which  now  engaged  in 
publications  such  as  would  not  have  been  undertaken  at 
the  time  the  society  was  commenced.  As  an  illustration, 
he  might  mention  Galloway’s  “Second  Step  in  Chemistry  ” 
—a  work  comparable  to  the  volume  of  memoirs  published 
by  the  Society,  and  which  would  not  have  been  undertaken 
by  a private  publisher  sixteen  years  ago.  The  Society  had, 
in  fact,  been  superseded  by  the  press,  and  was  no  longer 
called  for.  It  might,  therefore,  be  allowed  to  expire  when 
the  great  work  of  Gmelin  is  completed. 


CHEMICAL  GEOLOGY. 

A Course  of  Ttcelre  Lectures t by  Dr.  Percy,  F.R.S.  De- 
livered at  the  Royal  School  of  Mines,  Museum  of  Practical 
Geology,  Jermyn  Street. 

Lecture  VII. — Thursday,  January  14,  1864. 

Ladies  and  Gentlemen,— In  the  last  lecture  we  entered 
upon  the  consideration  of  sulphur,  and  the  compounds  of 
sulphur  which  exist  in  nature.  We  shall  have  occasion 
again  to  advert  to  this  important  branch  of  chemical 
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geology  when  we  come  to  speak  of  volcanoes.  Sulphur, 
I informed  you,  exists  in  several  states  in  nature.  First, 
we  have  it  in  the  isolated  state,  it  being  a frequent  product 
of  volcanoes.  It  occurs  in  a state  of  combination  as  sul- 

£huric  acid,  as  in  gypsum,  which  abounds  in  nature.  It 
evolved  from  volcanoes  in  the  form  of  sulphurous  acid, 
and  it  also  occurs  in  the  form  of  sulphuretted  hydrogen, 
as  in  various  mineral  waters.  We  then  went  on  to  consider 
certain  sulphides,  and  proceeded  as  far  as  bisulphide  of  iron, 
iron  pyrites,  which  exists  abundantly  diffused  in  nature. 
I explained  to  you  the  methods  of  producing  this  sub- 
stance artificially,  so  far  as  they  are  yet  known.  In  nature 
it  is  in  general  clearly  produced  in  the  wet  way.  It  cannot 
exist  at  a high  temperature.  I do  not  know  what  the  effect 
of  enormous  pressure  may  be— the  favourite  hypothesis  of 
geologists.  When  exposed  to  a red  heat  in  a closed  vessel 
about  half  the  amount  of  sulphur  which  iron  pyrites  con- 
tains is  liberated.  We  have  positive  and  direct  proof  of  its 
formation  by  the  wet  way.  Of  that  there  can  be  no  doubt 
whatever.  I showed  you  specimens  of  common  clay  iron- 
stone from  our  coal  measures— a material  which  clearly 
has  never  been  exposed  to  the  action  of  a high  temperature, 
and  we  frequently  find  in  clefts  of  such  ironstone  iron 
pyrites.  Again,  its  association  with  various  mineral  sub- 
stances in  lodes— substances  which  we  know  have  been 
produced  by  the  wet  way— proves  clearly  that  iron  pyrites 
also  must  have  been  produced  under  similar  conditions. 

We  have  now  to  speak  of  another  compound  of  sulphur 
and  iron — namely,  magnetic  pyrites,  which  consists  of  six 
equivalents  of  protosuiphide  of  iron  and  one  of  the  bisul- 
phide, for  such  may  be  regarded  as  its  constitution.  There 
are  various  modes  of  stating  the  rational  constitution  of  this 
body — six  equivalents  of  protosuiphide  of  iron,  that  is, 
a sulphide  of  iron  in  whicn  the  iron  and  sulphur  are  in 
the  proportion  of  one  atom  of  each,  and  one  equivalent  of 
the  bisulphide — 6FeS,Fe8j,  or  its  formula  may  be  ex- 
pressed thus 5FeS,Fej83. 

It  crystallises  in  the  rhombohedral  system,  but  is  rarely 
met  with  crystallised.  It  is  feebly  attracted  by  the 
magnet,  and  is  itself  sometimes  magnetic.  Hence  its 
name.  It  is  brittle,  and  has  a metallic  lustre,  and  a cha- 
racteristic bronze- like  tint.  Its  specific  gravity  is  4*6  or 
4*7.  It  is  readily  fusible,  and  it  is  produced  artificially 
by  directly  heating  together  sulphur  and  iron  ; but  this  is 
clearly  not  the  way  in  which  it  has  been  formed  in  nature 
— at  all  events,  in  many  cases.  There  are  many  points 
concerning  the  precise  conditions  under  which  these  sul- 
phides and  various  other  compounds  hove  been  produced 
in  nature  which  yet  require  investigation,  and  are  still 
very  obscure.  We  may  know  certainly  the  fact  that  a 
sulphide  has  been  produced  by  the  agency  of  liquids,  but 
we  may  not  be  able  to  state  the  precise  conditions  which 
have  been  employed  by  nature  for  that  purpose.  There  is 
one  point  in  connexion  with  this  magnetic  sulphide  of  iron 
which  deserves  attention— namely,  that  it  frequently  con- 
tains nickel.  A large  quantity  of  the  magnetic  sulphide 
found  in  Norway,  for  example,  is  nickeliferous,  and  has 
been  worked  on  account  of  that  metal.  In  fact,  wherever 
the  magnetic  sulphide  is  found  in  large  quantity,  it  may 
be  desirable  to  search  for  the  presence  of  nickel  in  it, 
nickel  being  a metal  of  considerable  value. 

Galena,  or  the  sulphide  of  lead,  is  frequently  found  in 
nature,  and  contains  one  equivalent  of  each  of  its  con- 
stituents—sulphur  and  lead.  It  is  fixed— at  all  events, 
under  ordinary  conditions.  It  may  be  fused  in  a close 
vessel  without  sensible  loss,  yet  at  high  temperatures  it 
may  be  sublimed,  and  obtained  in  a distinctly  crystallised 
form.  In  nature  it  occurs  magnificently  crystallised  in 
cubes,  as  every  one  knows  who  is  accustomed  to  mineralo- 
gical  cabinets.  I have  seen  it  most  beautifully  crystallised 
by  sublimation  in  furnace  operations.  If  any  one  will 
watch  a common  lead  furnace  during  the  roasting  of  the 
ore,  in  the  ftrat  stage  of  the  operation  he  will  see  little 
crystals  of  galena  sublimed.  Again,  in  blast  furnaces,  and 


| in  the  smelting  of  lead  slags,  it  sometimes  occurs  at  the  top 
I of  the  furnace,  beautifully  crystallised.  But  there  is  no 
doubt  that  in  nature  it  has  been  generally  formed  in  the  wet 
way,  and  not  by  the  direct  method  of  fusing  its  constituents 
together.  We  have  specimens  of  common  clay  iron  ore  con- 
taining galena.  Its  association  with  certain  mineral  sub- 
stances clearly  proves  that  it  has  in  many  cases — certainly  in 
mineral  lodes— been  formed  through  the  agency  of  water.  I 
have  here,  for  example,  a specimen  of  galena  crystallised 
upon  brown  spar— carbonate  of  iron.  The  carbonate  of  iron 
cannot  exist  at  a high  temperature,  and  we  know  that  it 
has  been  deposited  by  water.  If,  therefore,  we  find  galena 
in  it,  we  may  be  quite  sure  that  the  conditions  under 
which  these  two  substances  have  been  produced  arc 
essentially  the  same.  It  occurs  also  in  association  with 
coal  at  Bed  worth,  in  Warwickshire.  I have  seen  speci- 
mens of  large  size  from  that  place.  There  is  a curious 
point  connected  with  galena  which  deserves  attention.  I 
think  I may  say  that  all  galena,  without  any  exception 
whatever,  contains  silver.  It  has  been  asserted  in  some 
works  on  mineralogy  that  certain  kinds  of  galena,  like  that 
in  Przibram,  in  Hungary,  are  free  from  silver.  They  are 
practically  free  from  silver,  and  do  r.ot  contain  a sufficient 
amount  to  render  its  extraction  profitable ; but  silver  is 
present,  I am  sure.  Never  have  I met  with  a single  speci- 
men of  galena  from  which  I have  not  been  able  to  extract 
a sensible  amount  of  silver  ; and  not  only  so,  but  I am 
enabled  also  to  state  that  gold  is  a constant  ingredient. 
We  have  examined  many  specimens,  and  never  failed  to 
extract  a sensible  and  visible  trace  of  gold— very  small,  it 
is  true,  but  sufficient  for  its  identification.  And,  further, 
we  have  never  succeeded  in  finding  an  ordinary  compound 
of  lead,  whether  litharge,  or  red  lead,  or  even  the  lead 
smoke  which  escapes  from  the  chimneys  of  the  lead  fur- 
naces, from  which  we  have  not  been  able  to  extract  a 
sensible  amount  of  gold.  Here  is  gold  from  some  thirty 
or  forty  specimens  which  have  been  examined.  All  the 
records  of  the  analyses  have  been  preserved  in  these  her- 
metically-sealed tubes.  This  diffusion  of  gold  with  lead 
is  a very  curious  fact. 

We  now  come  to  the  consideration  of  sulphide  of  xinc, 
or  blende.  Zinc  and  sulphur  may  be  united  when  heated, 
but  they  then  form  an  infusible  sulphide,  which  protects 
the  subjacent  metal  from  further  action.  The  sulphide  of 
zinc  is  practically  infusible,  at  all  events,  in  our  fur- 
naces. If  you  take  it  as  thrown  down  from  solution,  in 
the  form  of  a nearly  white  powder,  and  expose  it  to  a very 
high  temperature  in  a crucible,  it  sinters  together,  and 
appears  to  be  somewhat  volatile,  and  its  vapour  is  deposited 
in  a crystalline  form.  There  is  no  doubt  that  in  nature 
blende  is  generally  thrown  down  from  solution.  I will 
not  say  always,  because  nature  has  resorted  sometimes  to 
several  ways  of  doing  the  name  thing.  There  are  some 
men  who  are  ardent  Plutonists,  who  believe  in  nothing 
but  the  agency  of  fire,  and  there  are  others  who  believe 
in  nothing  but  the  agency  of  water.  There  is  no  doubt 
that  nature,  in  producing  the  various  substances  around 
us,  has  availed  herself  of  every  kind  of  agency,  some- 
times using  water,  and  sometimes  using  fire.  It  is 
certain  that  blende  has  been  thrown  down  from  solu- 
tion. The  same  proof  I can  urge  as  I urged  with  respect 
to  the  formation  of  galena  and  the  bisulphide  of  iron — 
namely,  the  conditions  under  which  we  find  it.  It  occur* 
by  no  means  unfrequcntly  in  our  clay  iron  ores,  sometimes 
in  considerable  abundance.  I have  seen  it  continually  in 
Staffordshire,  filling  the  cracks  of  clay  iron  ores,  sometimes 
associated  with  copper  pyrites,  and  sometimes  with  iron 
pyrites.  Here  are  specimens  illustrative  of  all  these  points. 
Here  is  one  piece  containing  blende  of  a considerable  sixe. 
We  shall  find  that  when  these  minerals  contain  blende  it 
will  exist  in  largest  proportions  towards  the  exterior. 
Senarmont  obtained  blende  crystallised  by  heating  salts 
of  zinc  with  alkaline  sulphides  at  about  17c0  centigrade. 

Copper  pyrites  is  a very  important  ore  occurring  in 
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nature.  It  i»  a compound,  or  may  be  regarded  as  a com- 
pound, of  one  equivalent  of  disulphide  of  copper,  and  one 
equivalent  of  seaquiaulphide  of  iron.  Disulphide  of  copper 
is  compounded  of  two  equivalents  of  copper,  and  one  of 
sulphur— CujS.  The  formula  of  copper  pyrites  is — 

Cu,S  + Fe,S3. 

It  may  be  prepared  directly  with  certain  precautions  ; and 
here,  again,  there  is  not  the  slightest  doubt'— considering 
the  minerals  with  which  we  find  it  associated  in  nature, 
and  the  conditions  in  which  it  occurs  — that  it  also, 
like  other  sulphides,  has  been  produced  generally,  if 
not  always,  through  the  agency  of  liquids.  Senarmont 
made  it  by  heating,  at  about  250°  centigrade,  a mixture  of 
protochloride  of  iron  and  chloride  of  copper,  in  nearly  the 
right  proportions  to  form  the  sulphide,  with  a solution  of 
persulphide  of  potassium  in  insufficient  quantity  to  de- 
compose the  chlorides,  and  with  a gTeat  excess  of  bicar- 
bonate of  soda.  By  this  means  he  got  the  substance  in  a 
crystallised  state. 

Instead  of  now  taking  up  the  subject  which  is  next  in 
order  on  the  prospectus -namely,  sea- water  and  certain 
saliferous  deposits,  I propose  to  finish  the  subject  of 
the  metals,  and  proceed  at  once  to  iron,  that  most  impor- 
tant and  most  wonderful  of  all  metals— wonderful  in  every 
respect,  the  most  extensively  diffused,  and  the  most  useful 
of  all  metals. 

I will  first  refer  to  meteoric  ixon— those  masses  of  iron 
which  are  supposed  to  be  minute  asteroids,  in  fact, 
describing  definite  planetary  orbits.  It  is  not  my  intention 
to  discourse  on  the  subject  of  meteorites  or  aerolites. 
These  masses  of  iron  are  remarkable  in  many  respects. 
The  fact  of  their  being  alloyed  with  nickel  is  curious.  We 
have  recently  been  examining  different  specimens  of  iron 
from  different  manufactories,  and  on  searching  carefully 
have  found  in  almost  every  specimen  both  nickel  and 
cobalt,  in  very  small  quantity,  but  sufficient  to  prove 
the  general  connexion  between  these  three  metals.  It  is 
not  at  all  improbable  that  when  the  search  is  more  ex- 
tended and  conducted  with  requisite  care,  we  shall  find 
that  these  metals  are  pretty  generally  asiociated.  Here 
is  a magnificent  specimen  of  meteoric  iron,  the  surface  of 
which  presents  a peculiar  structure  or  pattern  developed 
by  the  operation  of  acids.  Here  on  this  surface  we  have  the 
pattern  most  beautifully  shown.  With  regard  to  the  action 
of  acids  on  metals,  I may  state  that  almost  all  metals  after 
fusion  have  a distinctly  crystalline  structure.  It  may  not 
be  visible  to  the  eye  ; for  instance,  if  you  take  a pig  of 
lead  nothing  will  appear  to  the  eye  less  crystalline,  but 
yet  it  may  be  shown  that  every  pig  of  lead  consists  of  a 
mass  of  crystal*.  Certain  metals  may  present  a vitreous 
structure — if  I may  use  the  term  with  regard  to  metals— a 
structure  like  glass,  breaking  with  a conchoidal  fracture. 

Experiments  might  readily  be  made— and  really  it  were 
desirable  that  they  should  be  made  on  some  scale — 
to  ascertain  whether  we  could  not  imitate  these  appear- 
ances exactly  by  artificial  alloys  of  iron  and  nickel.  We 
have  now  means  at  our  command,  with  regard  both  to 
temperature  and  obtaining  nickel  at  a moderate  cost, 
which  did  not  exist  in  former  times.  The  structure  which 
is  developed  by  the  operation  of  acids  deserves  attention. 
It  is  remarkable  that  a mass  consisting  of  an  aggregation 
of  the  same  crystals  should  develope  this  peculiar  structure 
by  this  etching  action.  Why  should  one  part  be  attacked 
more  than  another?  And  yet  such  is  the  fact.  It  is 
curious,  moreover,  that  certain  crystals  are  acted  upon 
with  dilferent  degrees  of  intensity  on  their  different  faces. 

With  regard  to  these  masses  of  meteoric  iron,  I think 
that  on  a former  occasion  I alluded  to  one  very  curious 
variety,  known  as  Pallas’s  meteorite.  A similar  variety 
has  been  found  in  Atacama,  on  the  slopes  of  the  Andes. 
These  meteorites  contain  chrysolite,  but  how  it  came  there 
I cannot  understand.  It  is  singular  that  a separation 
should  not  have  taken  place  between  the  iron  and  the  I 
chrysolite,  as  there  is  reason  to  believe  that  the  mass  must  ! 


have  been  exposed  to  a very  high  temperature,  and  the 
two  substances  differ  very  much  in  specific  grsvity.  This 
is  one  of  the  enigmas  which  must  remain  for  future  solution. 

I need  not  say  anything  with  regard  to  the  supposed 
source  of  meteoric  iron.  Whether  meteorites  are  a segre- 
gation of  the  cosmical  dust  of  which  we  heard  some  time 
ago,  I do  not  know.  With  reference  to  that  conjecture, 
Berzelius  put  the  very  pertinent  question, — If  they  be  com- 
posed of  this  cosmical  dust,  is  it  not  s strange  thing  that 
none  should  ever  have  been  found  on  the  snow-capped 
tops  of  our  highest  mountains  ? Reports  have  been  afloat 
with  reference  to  meteoric  sounds  in  connection  with 
shooting  stars,  and  it  is  astounding  how  people  who 
are  unaccustomed  to  the  observation  of  natural  phe- 
nomena fancy  that  they  see  and  hear  things  which  nave 
no  existence  in  fact.  Only  a short  time  ago,  it  was  stated, 
with  respect  to  these  meteoric  sounds,  that  some  mys- 
terious noise,  like  the  falling  of  crockery,  was  heard  in 
a house,  but  no  meteor  was  seen.  However,  tidings 
afterwards  reached  the  household  of  a meteorite  having 
passed  about  the  time  the  sound  was  heard,  and  that 
was  quite  sufficient  to  induce  them  to  attribute  the 
sound  to  the  meteorite.  This  is  a specimen  of  the  kind 
of  evidence  on  which  some  of  these  alleged  phenomena 
rest.  Not  long  ago  there  was  a great  noise  made  in 
London  in  consequence  of  the  discovery  of  an  alleged 
meteorite  in  a tree.  The  substance,  however,  upon  ex- 
amination, turned  out  to  be  merely  a mass  of  furnace 
slag.  Very  curious  things  have  sometimes  been  found 
in  trees.  The  bones  of  animals  have  been  found 
embedded  in  trees,  but  it  is  not  likely  that  they 
have  descended  from  heaven.  It  is  rather  strange  that 
we  have  not  had  more  evidence  of  the  existence  of 
meteorites  in  former  times.  I find  in  Poggemiorff' $ Annalen 
an  interesting  account  of  a meteorite  discovered  deep  in 
sandstone  at  Oldenburg.  It  presents  the  characteristic 
figures  by  etching,  and  is  rusted  on  the  exterior  exudirfg 
drops  of  sesquicnloride  of  iron.  Probably  we  shall  get 
evidence,  at  some  time  or  other,  of  the  existence  of 
meteorites  in  sedimentary  beds.  They  must  hare  fallen, 
and  they  ought  to  be  there,  or  what  remains  of  them 
ought  to  be  there. 

(To  be  continued.) 
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Ordinary  Meeting,  February  23,  1864. 

E.  W.  BiJfNEY,  F.R.8. , F.G.8.,  Pteeident,  in  the  Chair. 

Walts  11  Civx,  F.R.S.,  was  elected  an  honorary  member 
of  the  Society. 

The  formation  of  a Photographic  Section  was  announced. 

On  the  motion  of  Mr.  Sidebotham,  seconded  by  Mr. 
Parry,  it  was  unanimously  resolved  that  the  Sections  of  the 
Society,  with  the  consent  of  the  Council,  shall  have  power 
to  elect  sectional  associates,  subject  to  rules  which  have 
been  drawn  up  by  the  Council.  The  arrangement  to  take 
place  immediately,  and  to  continue  in  force  until  the  end 
of  the  ensuing  Sessiou. 

Professor  Rohcoe  stated  that  the  question  of  the  possi- 
bility of  taking  photographic  portraits  by  means  of  the 
magnesium  light  was  now  satisfactorily  settled ; he  exhi- 
bited some  prints  of  a portrait  which  Mr.  Brothers  and  he 
had  taken  at  five  o'clock  p.m.  on  Monday,  the  22nd,  by 
burning  fifteen  grains  of  magnesium  in  the  form  of  fine 
wire,  at  a distance  of  about  eight  feet  from  the  sitter. 
The  negative  thus  produced  was  stated  by  Mr.  Brothers 
to  be  fully  equal  to  any  obtained  by  sunlight  in  the  most 
favourable  state  of  the  atmosphere,  the  distribution  of 
light  and  shade  was  most  agreeable,  any  harshness  of  the 
shadows  being  completely  removed  simply  by  slightly 
moving  the  wire  whilst  it  is  burning.  During  the  meeting, 
Mr.  Brothers  took  an  excellent  negative  copy  of  Chantrey’s 
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fine  bust  of  tho  late  Dr.  W.  Henry  in  the  possession  of 
the  Society,  by  burning  ten  grains  of  magnesium  wire, 
tho  light  lasting  for  fifty-nine  seconds.  It  is  expected 
that  the  quantity  of  wire  necessary  for  taking  a photo- 
graphic portrait  can  be  sold  at  the  cost  of  a very  few  pence. 

Mr.  G.  C.  Lowe  described  a meteor  seen  by  him  on 
Sunday,  Februa^  7,  at  6h.  11m.  p.m.  Greenwich  mean 
time.  It  was  first  seen  just  below  the  constellation 
Cassiopeia,  and  was  in  full  view  throughout  its  entire 
passage,  which  occupied  about  four  seconds.  It  descended 
towards  the  horizon  at  an  angle  of  about  40°,  passing 
between  the  two  stare  4 Pegasi  and  Scheat,  and  disappeared 
without  breaking  up  when  at  the  altitude  of  a Pegasi.  It 
was  of  an  elongated  pear  shape,  and  was  followed  by  a 
short  train  of  sparks  of  a dull  red  colour,  the  meteor  itself 
being  a very  pale  blue,  somewhat  less  than  the  diameter 
of  the  moon  in  apparent  length,  and  about  six  or  eight  times 
brighter  than  the  planet  Jupiter. 

This  meteor  was  also  seen  by  Mr.  Wylde,  Mr.  Parry,  and 
Mr.  Pochin,  who  all  described  it  as  one  of  great  brilliancy. 

Mr.  SiDEnoTif  am  exhibited  a copy  by  photo-lithography 
of  one  of  the  earliest  editions  of  Shakespere,  which  he 
believed  to  be  the  first  published  work  in  which  that 
process  was  employed. 

Mr.  Bro<  krank  exhibited  a bead-like  fossil  body  which 
had  been  found  in  a sandstone  m ar  Stainmoor,  and  had  been 
traced  to  full  four  feet  in  length. 

The  President  said  that  a similar  fossil  had  been 
described  by  Mr.  George  Tate,  F.G.S.,  of  Alnwick,  in 
the  Transactions  of  the  Berwickshire  Naturalists’  Club 
for  1858,  under  the  name  Eione  Moniliformis,  which  was 
found  in  the  sandstones  of  the  mountain  limestone  of 
Howick,  Scremerston,  and  Halt  whistle,  in  Northumber- 
land and  in  Yorkshire.  Mr.  Hindson,  of  Kirby  Lonsdale, 
has  also  found  the  same  fossil  in  sandstones  of  a similar 
age  in  that  district,  and  probably  they  would  be  met  with 
in  the  beds  of  the  millstone  grit  further  south,  at  Dyke 
Nook,  near  Keighley,  and  Sahersbrook,  near  Woodhead, 
where  he  (the  president)  had  observed  specimens  of 
several  species  of  M.  Loy's  genus  of  Craetopodia  with 
which  they  have  been  found  associated. 

Dr.  Roscob  read  a paper  by  Mr.  Edward  Sondstadt, 
entitled,  ••  Note  on  the  Preparation  of  Calcium Although 
Davy  demonstrated  the  existence  of  calcium,  and  obtained 
it  in  an  impure  condition,  by  his  well-known  method  more 
than  half  a century  ago,  there  are  but  two  methods  at 
present  known  whereby  this  most  abundant  of  all  the 
metals,  excepting  perhaps  aluminium,  can  be  obtained  in 
a state  of  comparative  purity.  Matthieeaen,  following  a 
method  which  ww,  I think,  first  indicated  by  Buimen, 
who  obtained  magnesium  by  the  electrolysis  of  the  fused 
chloride  of  magnesium,  obtained  calcium  by  the  electrolysis 
of  a mixture  of  the  fused  chlorides  of  calcium  and  of 
strontium.  This  method,  however,  of  obtaining  the  metals 
of  lime  and  of  magnesia  is  exceedingly  troublesome, 
principally  because  of  the  floating  up  and  burning  of  the 
metal  on  the  surface  of  the  salt  electrolysed.  The  second 
of  the  two  methods  referred  to  is  that  adopted  by  Lies 
Bodart,  and  Gobin,  who  obtained  calcium  by  heating 
iodide  of  calcium  with  sodium  in  an  iron  crucible,  the 
cover  of  which  was  securely  fastened  down.  The  only 
objection  to  be  made  to  this  process  ia  the  troublesome* 
ness  and  expense  of  preparing  anhydrous  iodide  of  calcium, 
which,  like  chloride  of  magnesium,  is  apt  to  undergo 
partial  decomposition  during  ignition— and  it  must  be 
remembered  that  partial  decomposition  of  iodide  of 
calcium  involves  the  formation  of  lime,  a substance  practi- 
cally infusible,  which  during  the  reaction  w ith  sodium, 
must  prevent,  if  present,  the  aggregation  of  the  minute 
particles  of  reduced  calcium  into  globules.  In  order  to 
overcome  this,  and  the  before-named  objection  to  the  pro- 
cess, the  author  fuses  together  equivalent  quantities  of 
iodide  of  potassium  and  of  chloride  of  calcium.  The 
fused  mass  is  poured  into  an  iron  crucible  and  covered  till 


cool  enough  to  handle ; the  mass  is  then  dropped  out, 
And  a rather  lesa  than  an  equivalent  quantity  of  sodium  is 
put  into  the  crucible,  and  the  mixture  of  calcium  and 
potassium  salts  is  placed  above  it.  The  crucible  is  then 
closely  covered  and  heated  to  redness.  The  heat  need 
neither  be  strong  nor  long  continued.  The  best  results 
are  obtained  when  the  crucible  cover  is  fastened  down, 
but  calcium  in  lump  may  be  obtained  without  using  more 
pressure  than  that  afforded  by  a well-fitting  lid.  The 
reaction  does  not  appear  to  be  violent,  and  hence  the 
, advantage  of  considerable  pressure.  Is  the  slight  violence 
, of  the  reaction  between  sodium  and  the  calcium  salt 
1 owing  to  the  near  approach  of  the  two  metals  as  to  atomic 
weight,  and  thence  specific  heat  ? It  is  easier  to  obtain 
calcium  in  lump  by  tbe  modification  of  Lies  Bodart’ s 
process,  that  I have  described,  in  a small  way,  than  it  is 
to  obtain  magnesium  in  lump  on  a like  scale. 

A paper  was  read  by  J.  C.  Dyer,  Y.P.,  “ On  the  Nature 
of  Friction  in  Mechanics”  in  which  he  stated  that: — 
Resistance  to  motion  by  surface  contact  arises  from  dis- 
tinct kinds  of  obstruction,  according  to  the  nature  of  the 
moving  bodies  and  to  the  condition  of  their  surfaces. 
These  present  problems  that  have  been  investigated  by 
many  writers  and  experimenters  ; but  no  fixed  law  or  rule 
has  been  discovered  for  measuring  such  resistances  as 
applied  to  diffeient  kinds  of  friction.  The  inquiries  have 
mostly  related  to  the  action  of  solid  surfaces,  and  some 
approach  to  the  measure  of  their  resistance  has  been 
attained  by  finding  the  relation  of  falling  weights  to  those 
sliding  over  horizontal  surfaces  of  different  kinds  of  woods, 
metals,  glass,  marbles,  &c. ; but  little  or  nothing  has  been 
accomplished  towards  showing  tbe  nature  of  the  surface 
resistance  to  solids  moving  through  water  or  other  liquids. 
The  experiments  of  Captain  Beaufort  and  Robert  Fulton 
afford  data  for  the  sum  of  such  resistance,  but  not  for  its 
mode  of  action.  In  tbe  case  of  solids,  if  the  surfaces  in 
contact  were  perfectly  level  and  hard,  they  would  slide 
over  each  other  without  friction  ; but  as  none  such  aTe 
known,  their  resistance  to  motion  arises  from  the  project- 
ing points  and  indentations,  which  grapple  with  more  or 
leas  force,  causing  the  moving  body  to  rise  and  fall  and  to 
abrade  and  wear  down  the  surfaces  ; thus  gravity  and 
cohesion  constitute  the  counteracting  or  compound  force 
called  friction.  In  railway  wheels,  as  small  portions  of 
the  peripheries  are  in  contact  with  the  rails,  when  both  arc 
in  good  order  but  alight  resistance  is  offered  ; but  even  in 
this  case  the  common  measure  of  the  weight  into  the 
distance  does  not  strictly  apply,  and  the  amount  of  tractive 
power  is  obtained  from  experience  only.  This  retarding 
force  too  is  divided  between  the  friction  on  the  rails  and 
that  of  the  air  passed  through.  The  action  of  rolling 
surfaces  such  as  wheels  and  pinions  of  watches,  clocks, 
and  other  machinery,  is  amply  explained,  and  rules  given 
for  minimum  friction,  in  the  works  of  Bcrthoud,  Camming, 
and  Halton,  on  clocks  and  watches,  by  Camus  on  the 
teeth  of  wheels,  and  in  D.  Fairbaim's  work  on  mill-gear- 
ing, wherein  we  see  that  if  the  rolling  surfaces  were  all 
smooth,  hard,  and  of  curvatures  adapted  to  such  motion, 
they  would  offer  no  friction.  The  motions  of  shafts  on 
fixed  bearings,  if  the  metal  surfaces  come  in  contact,  will 
draw  in  and  compress  the  air,  and  by  heating  the  shaft 
prevent  safe  working  ; hence  lubricating  matter  is  used  to 
limit  the  contact  of  the  metals,  so  that  only  some  of  their 
prominent  parts  touch,  to  produce  attrition,  or  friction. 
The  motion  of  bodies  through  water  involved  several  kinds 
of  resistance  of  a more  complex  nature,  the  measure  of 
which  has  not  been  given  by  any  of  the  able  writers  on 
that  subject,  nor  has  any  formula  been  applied  thereto  for 
solving  the  questions  of  the  compound  resistances  to  be 
overcome  by  ships  and  other  bodies  moving  through  water. 
Some  authors  have  taken  the  measure  of  this  resistance  to 
bo  as  the  squares  of  the  velocities ; but  this  fails,  because 
the  different  kinds  of  resistance  are  not  alike  called  into 
action  in  the  different  cases  adduced.  Those  of  cannon 
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balls  ricocheting  from  water,  the  finking  of  plummet*  In 
deep  Bounding*,  and  floating  bodies  at  different  depths 
from  the  surface,  present  each  of  them  reacting  force*  too 
complex  to  admit  of  any  aimple  rule  of  measurement,  the 
separate  nature  of  which  need  not  be  here  repeated  ; but 
it  may  be  said  that  the  aggregate  of  the  resisting  forces 
called  friction  must  of  necessity  consist  of  the  reaction  of 
parity,  inertia,  cohesion,  elasticity,  and  adhesion  of 
bodies,  in  their  varied  degree*  of  action,  so  that  no  simple 
measure  of  them  as  friction  is  likely  to  be  discovered,  and 
we  thus  see  that  friction  is  a compound  term,  pointing  to 
the  action  of  several  retarding  forces,  and  to  comprehend 
the  nature  of  these  we  n^ust  analyse  these  natural  forces 
as  they  are  respectively  called  into  action  under  the 
common  but  vague  term  of  friction. 

MICROSCOPICAL  SECTION. 

Ordinary  Meeting , February  16,  1864. 

Joseph  Sidpbotham,  Esq.t  President  0/  the  Section,  in  the 
Chair . 

Mr.  B bothers  presented  some  very  beautiful  photo- 
graphs from  microscopic  object*  to  the  Section. 

Mr.  Lvirx>it  mentioned  that  one  of  the  members,  Mr. 
Grindon,  had  promised  to  procure  a supply  of  freah 
cotton  plant*,  in  all  stages  of  growth,  beginning  in  June, 
and  suggested  that,  as  the  lime  for  their  examination 
would  be  during  the  recess,  a committee  should  be  appointed 
to  examine  the  subject  of  the  cotton  fibre  very  carefully, 
and  report  thereon  at  the  first  meeting  in  the  next  Winter 
Session. 

Mr.  Sidfbotitam  suggested  that  in  using  very  high 
powers,  such  as  the  <*Ath,  if  slips  of  mica  were  used  for 
mounting  the  objects,  together  with  mica  covers,  there 
would  be  no  risk  of  damage  to  these  lenses,  which  could 
thus  be  used  in  many  examinations  where  the  fear  of 
d-image  now  prevents  their  employment. 

Mr.  Dancer  exhibited  a new'  and  improved  Oxycalcium 
Microscope  ; the  lenses  were  adapted  to  the  ordinary  form 
of  lantern,  and  consisted  of  new  combinations  of  lenses, 
giving  a large  flat  field,  and  plenty  of  light,  along  with 
very  fine  definition.  The  room  was  darkened,  and  Mr. 
Dancer  exhibited  an  extensive  range  of  objects  with 
several  powers,  on  a large  stretched  paper  *creen,  eight 
feet  by  five  feet,  showing  the  application  of  this  instru- 
ment to  the  uses  of  lectures  on  various  object*.  Resides 
the  usual  objects,  such  os  sections  of  wood,  objects 
mounted  in  fluid,  living  animalcule,  the  process  of  crys- 
tallisation, electrical  action,  &c.,  were  exhibited.  A new 
combination  forming  a one-inch  object  glass  for  the 
achromatic  microscope  was  also  exhibited  by  Mr.  llancer, 
and  was  much  admired. 
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Anieine  yellow,  to  which  the  name  Chrysaniline  has  been 
given,  is  very  easily  prepared.  The  residue  left  afieT  the 
extraction  of  rosaniline  is  submitted  to  a current  of  steam, 
which  carries  away  the  base  in  solution.  Nitric  acid  is 
added  to  the  condensed  liquor,  by  which  chrysaniline  is  pre- 
cipitated in  the  form  of  a nitrate.  This  nitrate  is  so  insoluble 
“that,”  say  a the  Reporter,  “nitric  acid  maybe  precipi- 
tated even  from  a dilute  aqueous  solution  by  means  of  the 
more  soluble  hydrochlorate  or  acetate  of  chrysaniline; 
the*e,  when  poured  into  a nitric  solution,  rapidly  give  rise 
to  the  formation  of  an  orange-red  crystalline  precipitate 


of  nitrate  of  chrysaniline.”  Here,  perhaps,  may  be  a 
means  of  estimating  nitric  acid  and  nitrates  when  present 
in  only  small  amount*. 

Chrysaniline  only  differs  from  rosaniline  by  containing 
two  fewer  equivalents  of  hydrogen. 

Chrysaniline  . . . C?0HnN3 

Rosaniline  . . • . 

Leucaniline  • * C^HuNj 

Aniline  green,  or  Emeraldine,  as  it  has  been  called  by 
Mr.  Crace  Calvert,  has  not  yet,  we  believe,  been  separated 
and  submitted  to  chemical  investigation.  It  is  obtained 
on  the  cloth  directly  by  printing  with  a mixture  of  aniline 
salt  and  chlorate  of  potash.  The  cloth  is  dried,  and  in 
about  twelve  hours  the  green  colour  is  developed.  On  boil- 
ing in  an  alkaline  solution,  or  solution  of  soap,  the  green 
becomes  blue,  or  may  be  changed  into  black  by  treating 
the  fabric  with  a weak  solution  of  bichromate  of  potash  or 
bleaching  powder. 

A greenish- black  is  also  produced  when  a cloth  is 
printed  with  a mixture  of  aniline  salt  and  nitrate  of  copper. 
Green  or  bluish  colours  are,  in  fact,  obtained  when  aniline 
is  treated  in  a variety  of  ways ; but,  with  the  exception  of 
the  emeraldine  mentioned  above,  none  have  any  industrial 
importance.  8crae  of  the  substances,  however,  deserve 
further  investigation.  There  is,  for  example,  the  green 
matter  obtained  by  Dr.  Letheby  and  Mr.  Coleman,  on 
submitting  a solution  of  sulphate  of  aniline  to  electrolysis. 
When  first  deposited,  this  substance  has  a beautiful  fr«  sh 
bluish-green  colour,  which,  however,  soon  become*  dull. 
When  submitted  to  deoxidising  agents,  as  the  mixture  of 
lime  and  sulphate  of  Iron  used  for  preparing  colourless 
indigo,  this  substance  al*o  furnishes  a colourless  solution, 
which  again  becomes  of  a dull  green  when  exposed  to 
the  air.  It  is  insoluble  in  water,  alcohol,  nnd  ether, 
but  dissolve*  in  strong  sulphuric  acid,  giving  a solution 
of  a permanent  dull,  dark  green  colour.  So  far  as  we  are 
aware,  the  composition  of  the  substance  is  unknown. 

A blue  of  wonderful  beauty  is,  however,  obtained  from 
aniline  in  an  indirect  w ay,  by  heating  for  a considerable 
time  a salt  of  rosuniline  with  an  excess  of  aniline  to  about 
150°  or  1 fro®  C.  The  time  necessary  for  the  change  will 
vary  according  to  the  amounts  employed.  A mixture  of 
two  kilogramme*  of  hydrochlorate  of  rosaniline  and  four 
kilogrammes  of  aniline  require*  four  hours.  Together 
with  the  blue,  some  violet  and  other  colouring  matters  are 
obtained,  and  a considerable  amount  of  ammonia  is  evolved. 
••  The  crude  bluo  is  purified  by  treating  it  successively 
with  boiling  water,  acidulated  with  hydrochloric  acid,  and 
with  pure  water,  until  it  presents  the  purest  possible  liuc.” 
From  a boiling  alcoholic  solution  it  may  be  obtained  in 
brilliant  needles.  In  a solid  state  it  presents  a copper- 
coloured  metallic  appearance,  almost  without  any  mixture 
of  green  or  yellow.  For  the  solution  of  aniline  blue, 
alcoholic  or  methylic  liquids,  acidulated  with  acetic  acid, 
are  generally  employed.  The  slight  solubility  of  aniline 
blue  makes  its  application  to  dyeing  and  printing  a little 
more  difficult,  but  the  processes  used  are  nearly  the  same 
as  those  for  aniline  violet. 

Mr.  Nicholson  purifies  the  colour  by  dissolving  it  in 
concentrated  sulphuric  acid,  and  digesting  the  solution 
for  half  an  hour  at  150°  C.  When  water  is  afterwards 
added  to  the  solution,  the  blue  colouring  matter  is  precipi- 
tated in  a modified  condition,  in  which  it  is  soluble  in  pure 
water. 

For  our  knowledge  of  the  chemical  nature  of  this 
beautiful  compound  we  are  again  indebted  to  Mr.  Nichol- 
son and  the  author  of  this  report.  They  have  established 
that  the  blue  colouring  matters  are,  in  feet,  salts  of  a 
colourless  base.  When  one  of  these  salts  is  dissolved  in 
alcohol,  and  the  solution  added  to  alcoholic  ammonia,  the 
deep  blue  colour  disappears,  and  a brownish  solution  is 
obtained.  Water  added  to  this  solution  causes  the  colour- 
less base  to  separate  in  the  form  of  a curdy  precipitate, 
which  gradually  assumes  a crystalline  character ; dried 


142 


Notices  of  Books. 


( Cur.MJCAL  Nnri, 
( March  10,  1W><, 


in  vacuo  this  substance  remains  colourless,  or  becomes 
slightly  bluish.  Heated  to  ioo°  C,  it  cakes  and  becomes 
brownish,  and  then  is  found  to  be  composed  of, — 
CmHmN,0  » CjgHjiNj,  H,0,. 

This  formula  exhibits  an  extremely  simple  relation 
between  aniline  red  and  aniline  blue ; indeed,  aniline  blue 
is  triphenylic  rosaniline,-— 

Aniline  red  C*,H,,N3,HjO  Rosaniline 

„ blue  CaJHie  (N3taH30  Triphenlyic 
[(CaH6)3J  Rosaniline 

The  genesis  of  aniline  blue  is  represented  by  the  follow* 
ing  equation  : — 

C*HltNa.HCl)  + 3 


HyArochlonte  of 
roMtoilino. 


[H„  1N..HC1  + 

3H3N. 

Aniline. 

Nascent  hydrogen  and  sulphide  of  ammonium  convert 
aniline  blue  into  a colourless  compound  corresponding  to 
leucaniiine,  CjgH^Nj. 

We  quote  the  next  paragraph  at  length : — 

" The  recognition  of  the  nature  of  aniline  blue  has  led 
to  some  experiments  which  seem  likely  to  become  [have 
become]  of  industrial  importance.  Seeing  that  ihe  substitu- 
tion  of  three  atoms  of  phenyl  for  three  atoms  of  hydrogen  in 
rosaniline,  induces  a change  from  red  to  blue,  the  idea 
naturally  suggested  itself  to  replace  the  hydrogen  by  other 
radicals,  such  as  methyl,  ethyl,  and  amyl.  Experiment 
has  furnished  results  of  some  interest.  Rosaniline  is 
readily  attacked  by  the  iodides  of  those  radicals  ; a series 
of  new  substances  being  produced,  obviously  the  salts  of 
trimethyl-,  triethyl-,  and  triamyl-rosaniline,  the  blue 
colours  of  which  are  similar  to  that  of  the  phenylated 
compound." 

We  shall  shortly' have  to  notice  the  specification  of  a 
patent  for  producing  these  compounds,  which  has  just 
been  published,  so  shall  not  allude  to  them  further  at 
present. 

Rosaniline  salts,  when  boiled  with  aldehyde,  or  even 
■with  crude  wood-spirit,  assume  a permanent  blue  colour, 
but  the  nature  of  this  colouring  matter  is  unknown. 
Tannate  of  rosaniline  easily  undergoes  this  modification 
of  colour. 

Mulhouse  blue  is  made  by  boiling  nitrate  of  rosaniline 
with  a solution  of  gum  lac  and  carbonate  of  soda. 

In  connection  with  aniline  colours  there  is  only  one  more 
matter  to  which  we  can  allude,  and  that  is  the  application 
of  the  secondary  products  in  the  composition  of  writing 
and  printing  inks.  The  mixture  of  carbon  and  oxide  of 
chromium  obtained  in  the  manufacture  of  aniline  violet 
is  already  extensively  used  for  a printing  ink.  A writing 
ink  of  remarkable  permanence  was  exhibited  in  the  French 
Department  of  the  Exhibition,  which  Mr.  De  la  Rue 
recognised  as  a secondary  product  of  the  manufacture  of 
these  colours.  More  recently,  Mr.  Dale,  of  Manchester, 
has  noticed  a secondary  product  of  the  manufacture  of 
aniline  violet  by  means  of  chloride  of  copper,  which  pos- 
sesses a black  colour,  and  is  able  to  resist  the  most  power- 
ful chemical  agents. 

We  have  now  done  with  the  aniline  colours.  In  our 
notices  of  this  part  of  the  report  we  have  endeavoured  to 
place  before  our  readers  a knowledge  of  the  results  prac- 
tically obtained  in  the  manufacture  of  these  remarkable 
and  beautiful  compounds,  together  with  the  scientific  in- 
formation and  suggestions  by  the  Reporter,  which  may 
serve  to  guide  an  independent  experimenter.  A new  dye 
is  a great  prize,  and,  although  the  ground  is  well  occupied, 
there  is  still  hope  for  well-directed  skill. 

Lastly,  it  must  be  mentioned  that  aniline  has  been  em- 
ployed medicinally.  Bolley  found  the  vapour  of  aniline 
to  relieve  the  irritation  caused  by  the  inhalation  of  chlorine. 
Salts  of  aniline  have  also  been  administered  for  several 
disorders,  with  result*  as  uncertain  as  attend  the  use  of 
most  medicine*.  It  is  said,  however,  that  patients  taking 


the  remedy  always  acquire  an  ephemeral  blue  colouration 
—a  fact,  perhaps,  of  some  physiological  interest.  Aniline 
itself,  it  must  be  remembered,  is  a strong  poison,  while  the 
salts  (the  sulphate  has  been  in  general  employed)  in  mode* 
rate  doses  seem  to  possess  no  toxic  properties. 

We  have  yet  to  notice  the  coloured  derivatives  of 
naphthaline,  chinoline,  and  phenol. 


Annalen  de  Chimie  et  de  Physique,  February,  1864. 

Thx  greater  part  of  this  number  is  devoted  to  physics. 
Two  of  Professor  Graham's  papers  are  reproduced,  “ On 
Liquid  Transpiration,"  kc.  (1861),  and  his  last  contribu- 
tion “ On  the  Molecular  Mobility  of  Oates."  It  seems 
strange  that  the  former  contribution  should  appear  at  this 
late  date  in  such  an  important  periodical.  M.  Athanaso 
DuprC  contributes  two  important  communications  '*  On 
the  Mechanical  Theory  of  Heat"  the  second  of  which 
merits  attention,  but  unfortunately  is  not  adapted  for  our 
columns.  A chemical  examination  of  Roquefort  cheese 
is  contributed  by  M.  Blondeau.  This  cheese  is  stowed 
away  in  cellars,  where  it  remains  for  some  time  before  it 
acquires  the  flavour  which  recommends  it  to  the  taste  of 
some  people.  The  changes  it  undergoes  in  the  cellar  in 
the  course  of  two  months  will  be  seen  by  the  following 
analyses  of  M.  Blondeau  : — 

Fresh  Cheese. 


Casein 

• 85*43 

Fatty  matter 

■ 15 

Lactic  acid . 

. o’SS 

Water 

. 1184 

100*00 

Cheese  Two  Months  in  a 

Cellar. 

Casein 

. 43*18 

Margarine  . . • 

. 18*30 

Oleine 

. 14*00 

Butyric  acid  . 

. 0*67 

Salt  ... 

* 4*45 

Water  . , . 

• 193° 

Thus  it  is  seen  that  a considerable  part  of  the  casein 
becomes  converted  into  margarine  and  oleine.  M.  Blon- 
deau believes  the  transformation  to  be  due  to  a mycoderm 
of  the  genu*  Penicillium.  The  change  of  casein  into 
butter— which  the  above  proportions  of  margarine  and 
oleine  nearly  represents— is  remarkable,  and  leads  the 
author  to  think  that  butter  is  formed  in  the  animal  economy 
at  the. expense  of  casein. 

M.  Le  Gueu  gives  a short  account  of  some  experiments 
which  go  to  prove  that  wolfram  up  to  a}  per  cent,  increases 
the  hardness  and  tenacity  of  cast  iron  a*  well  as  steel. 
Beyond  this  proportion,  however,  it  ia  prejudicial. 

M.  AUuard's  experiments  "On  the  boding  Points  of 
Binary  Mixtures  of  Liquids  tohich  Dissolve  Mutually  in  all 
Proportions which  are  here  published  at  length,  we  have 
already  alluded  to  in  the  notices  of  the  proceedings  of  the 
Academy  of  Sciences. 

Examples  of  Quantitative  Analysis  for  the  Use  of  Students 
in  the  Boy  a l Agricultural  College , Cirencester.  Printed 
for  the  College.  1864. 

This  set  of  examples  will  be  found  extremely  useful  by 
all  teachers  and  students  of  agricultural  chemistry.  It 
includes  concise  but  clear  instructions  for  the  quantitative 
analysis  of  water,  manures,  and  soils,  some  foods  (oil- 
cake, turnips,  mangold.  &c.),  and  also  dairy  products. 

The  examples  are  well  chosen,  and  the  methods  good, 
and  we  can  heartily  recommend  the  book  to  all  engaged  in 
the  study  or  practice  of  analytical  chemistry  applied  to 
agricultural  matters. 


CxmiciL  Ni*sl 
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NOTICES  OP  PATENTS. 


Gtants  of  Provisional  Protection  for  Six  Months. 

310.  Sir  John  Scott  Lillie,  Pall  Mall,  London,  "Im- 
provements in  apparatus  for  propulsion  by  atmospheric 
press  ure." 

33*.  James  Webster,  Lee  Crescent,  Birmingham,  “ Im- 
provements in  the  preparation  of  paints  or  varnishes/' 

339.  Joseph  Toussaint,  Camden  Town,  London,  44  Im- 
provements in  the  manufacture  of  cement  and  artificial 
stone.” 

346.  Peter  Spence,  Newton  Heath,  Lancashire,  " Im- 
provements in  the  manufacture  of  sulpho-cyanide  of  am- 
monium and  other  sulpho- cyanides.” 

373.  James  Hicks,  Hatton  Garden,  London,  “ An  im- 
provement in  barometers." 

3S1.  Gerard  Finch,  Clarendon  Gardens,  Maida  Hill, 
Middlesex,  M An  improvement  in  the  mode  of  applying 
•team  or  other  fluid  pressure  acting  on  a piston  to  produce 
circular  motion." 

3S7.  Peter  Arm  and  Lecomte  de  Fontainemoreau,  South 
Street,  Finsbury,  London,  *•  Certain  improvements  in  the 
manufacture  of  methylic  ether,  and  its  application  to  the 
production  of  artificial  ice."— -A  communication  from 
Charles  Teilier,  Passy,  near  Paris. 

403.  James  Wadsworth,  Heaton  Norris,  Lancashire, 
" Improvements  in  the  methods  of  softening  or  dissolving 
bone,  horn,  hair,  leather,  curriers’  shavings,  raw  hide 
scraps,  wool,  woollen  rags,  or  other  animal  matters." 


Notices  to  Proceed. 


*553*  Henry  Gilbee,  South  Street,  Finsbury,  London, 
“An  improved  composition  for  rendering  boots  and  shoes 
and  other  similar  articles  waterproof." — A communication 
from  Louis  Poncelot,  Rue  de  la  Fidclite,  Paris. 

2575.  Charles  Garton,  Bristol,  and  Thomas  Hill,  South- 
ampton, 44  Improvements  in  evaporating,  cooling,  and 
melting,  and  in  apparatus  employed  therein."— Petitions 
recorded  October  ao,  1863. 

2605.  Charles  James  Pownall,  Jermyn  Street,  West- 
minster, " Improvements  in  preparing  and  cleansing  vege- 
table fibres,  and  in  machinery  employed  therein.  

Petitions  recorded  October  22,  1863. 

2614.  Alfred  Joseph  Martin,  Vernon  Terrace,  Roman 
Road  North,  Bow,  Middlesex,  " An  improved  burner  for 
burning  petroleum,  paraffin,  or  other  hydrocarbon  oils 
consuming  the  smoke  without  the  use  of  a draught 
chimney." 


2618.  Victor  Julien  C&ssaignes,  Rue  de  Rivoli,  Paris, 
“Improvements  in  the  manufacture  of  the  prisms,  lenses, 
and  glasses  of  steieoscopes,  and  in  ornamenting  glass." 

2620.  James  Parker,  Lilford  Road,  Camberwell,  Surrey, 
“Improvements  in  the  application  of  steam  combined  with 
sir  as  a motive  power,  and  for  other  purposes."— Petitions 
recorded  October  23,  1863. 

2623.  William  Betts,  Wharf  Road,  City  Road,  London, 
" Improvements  in  the  manufacture  of  metallic  capsules 
for  bottles  and  similar  vessels,  and  in  the  apparatus  or 
means  for  applying  or  fixing  such  capsules  thereon." 

2628.  Francis  Bryan  Baker,  Sherwood  Street,  Notting- 
ham, “ Improvements  in  apparatus  used  in  dressing  lace 
and  other  textile  fabrics,  and  suitable  also  to  the  applica- 
tion of  dyes  or  colouring  matters  thereto." 

*629.  James  Brown,  Aldgate.  John  Thomas  Way  and 
Thomas  Mullett  Evans,  Leadenhall  8treet,  London,  ••  Im- 
provements in  preparing  cements  and  varnishes." 

„ l6Sl-  John  Haworth,  Hart  Street,  Bloomsbury,  London, 

Improvements  in  the  improv'd  method  of  conveying 
electnc  signals  and  telegrams  without  the  intervention  of 
any  continuous  artificial  conductor." 

Tasker,  jun„  Waterloo  Ironworks,  Upper 
uauord,  Southampton,  “ Improvements  in  the  making  of 


safety  paper,  and  in  the  machinery  or  apparatus  employed 
therein  " — Petitions  recorded  October  31,  1863. 

ij>45.  James  Smith,  Liverpool,  44  An  improved  com- 
position for  coating  or  covering  the  bottoms  of  ships." — 
Petition  recorded  November  23,  1863. 

3044.  James  Bowron,  South  Stockton,  Yorkshire,  and 
George  Robinson,  Welbeck  Street,  Cavendish  Square, 
London,  " Improvements  in  the  manufacture  of  soda  and 
sulphuric  acid." — Petition  recorded  December  3,  1863. 


CORRESPONDENCE. 


The  Word  “Radical." 

To  the  Editor  of  the  Chemical  News. 

Sir, — It  appears  that  the  orthography  of  the  word  44  radical  " 
is  gradually  undergoing  a change,  the  result  of  which 
appears  now  to  be  favouring  the  adoption  of  the  word 
“ radicle."  There  can  be  no  doubt  that  the  former  was 
held  to  be  the  correct  mode  of  spelling  in  the  early  days 
of  chemistry  ; and  inasmuch  as  these  words  have  distinct 
meanings  or  definitions  assigned  to  them  in  the  diction- 
aries, it  would  be  well  to  decide  upon  their  interpretation 
and  proper  mode  of  spelling  before  proceeding  to  employ 
them  as  terms  in  discussing  the  merits  of  the  various 
systems  of  nomenclature  which  arc  likely  before  long  to 
suffer  a radical  change. 

I will  mention  a few  facts.  Fownes's  41  Chemistry" 
retains  the  use  of  the  old  word  44  radical,"  whilst  Watts’s 
44  Dictionary " sanctions  the  newer  style  of  spelling. 
Recent  authors  have  generally  adopted  the  latter  ; amongst 
them  I notice  particularly  Drs.  Debus,  Frankland,  Mat- 
thiessen,  and  Playfair,  Messrs.  Buckton,  Erlenmeyer, 
Foster,  Schorlemraer,  and  Wanklyn.  Mr.  C.  Greville 
Williams  changed  his  opinion  as  to  the  mode  of  spelling 
between  the  dates  of  April  and  September,  1862,  and 
adheres  to  the  new  word.  Dr.  Maxwell  Simpson  and 
others  continue  to  employ  the  original  44  radical." 

It  would  be  interesting  to  know  whether  we  are  all 
agreed  as  to  its  exact  meaning. — I am,  &c.,  J.  S. 

March  12,  1*64. 


Oxygettnesis. 

To  the  Editor  of  the  Chemical  News. 

Sir, — As  I am  professionally  concerned  for  Mr.  J.  Robbins 
in  the  solicitation  of  his  patent  for  the  very  beautiful  and 
simple  mode  of  obtaining  oxygen  gas,  to  which  he  has 
given  the  above  name,  1 am  naturally  anxious  that  the 
validity  of  the  patent,  when  completed,  should  be  unim- 
peachable ; and  I am,  therefore,  desirous  of  saying  a few 
words  in  reply  to  the  observations  which  Dr.  Squire 
appears  to  have  made  upon  the  process  in  question. 

Dr.  Squire  doubts  the  value  of  the  patent,  because  Pro- 
fessor Brodie  some  years  since  pointed  out  that  when 
peroxide  of  barium  was  treated  with  an  acid  solution  of 
bichromate  of  potash,  oxygen  was  evolved.  This  was, 
however,  a matter  of  mere  experiment,  and  the  same 
result  might  have  been  arrived  at  by  simple  reasoning 
upon  the  reaction  of  the  substances  recognised. 

It  has  been  repeatedly  held,  however,  that  the  results 
obtained  in  the  course  pf  mere  experiments  do  not  vitiate 
a patent  afterwards  applied  for,  and  under  which  the 
invention  can  be  made  commercially  available.  I trust, 
therefore,  that  your  readers  and  the  public  will  not  be  led 
to  infer  from  Dr.  Squire’s  observations  that  Mr.  Robbins’ 
patent  will  be  untenable,  or  can  be  invaded  with  impunity. 

As  to  the  value  of  a quick  and  simple  mode  of  obtain- 
ing oxygen  there  can  be  but  one  opinion.  It  will  place 
within  the  reach  of  the  physician  an  important  therapeutic 
agent,  readily  applicable  to  cases  in  which  its  exhibition 
is  known  to  be  desirable,  and  will,  probably,  also  lead  to 
the  employment  of  oxygen  in  cases  in  which  its  use  has 
not  been  hitherto  suggested  or  employed. 


{Chemical  New*, 
March  1®,  1W4. 
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Now  that  oxygen  can  be  bo  readily  obtained,  might  not 
ita  agency  be  tried  in  cases  of  suspended  animation,  and 
also  of  poisoning  with  the  neurotic  poison*  ? But  this  is 
a matter  which  must  be  left  to  the  medical  profession. 

I am,  &c., 

E.  P.  II.  Vavuhax. 

BritWi  and  Foreign  Patent  Anouuy,  1 j,  Fonth&mptou  Buildings, 
Chancery  Lane,  March  16. 


- - MISCELLANEOUS.  1 

Iloyul  In.tUution  of  Cireat  Britain.— Probable 
arrangements  for  the  Friday  evening  meetings  after  Easter, 
1864  : — 

April  8.  John  Percy,  M.D.,  F.R.S.,  “ On  recent  Im- 
provements in  the  Smelting  of  Iron  and  tho  Manufacture 
of  Steel.** 

April  15.  Professor  Abel,  F.U.S.,  “ On  the  Chemical 
History  and  Application  of  Gun-cotton.** 

April  12.  Professor  Blackie,  of  Edinburgh,  "On  Lycur- 
gus” 

April  29.  Professor  Alex.  Williamson,  F.R.S.,  11  On  the 
Question  whether  there  be  any  Proof  of  the  Existence  of 
Atoms.*' 

May  6.  Professor  Roscoc,  F.R.S., " On  Indium  and  recent 
Discoveries  in  Spectrum  Analysis.*’ 

May  13.  J.  Scott  Russell,  Esq.,  M.A.,  F.R.S,,  " On  the 
Mechanical  Nature  and  Uses  of  Gun-cotton.” 

May  20.  James  Nasmyth,  Esq.,  M.R.I.,  “On  Day  and 
Night  in  the  Moon.” 

May  27.  Reginald  S.  Poole,  Esq.,  of  the  British  Museum, 

" On  Greek  Art,  as  Illustrated  by  Coins.** 

June  3.  Professor  Frank  land,  F.R.S. 

June  10.  Professor  Tyndall,  F.R.S. , M.R.I. 

Phurwiiceallcal  Sscifty.  — Lecture*  on  the 
Brltlal*  Pkuruiuru]i<i‘lu. — Lecture  IV.  Wednesday 
evening,  March  23,  at  half-past  eight  o’clock,  by  Professor 
Bentley,  M.R.C.S.  V.  Wednesday  evening,  April  13,  at 
half-past  eight  o’clock,  by  Dr.  Attfield,  F.C.S.  VI. 
Wednesday  evening,  April  20,  at  half-past  eight  o'clock, 
by  Dr.  Atttield,  F.C.S. 

Hypocltloritea  and  Maollu  In  Paper. — There  is 
a very  simple  inode  of  determining  the  presence  of  these 
bodies  in  paper?,  of  which  the  pulp  has  not  been  suffi- 
ciently washed.  It  is  to  moisten  the  sheet  with  a diluted 
solution  of  iodide  of  potassium.  If  there  ore  hydrochlo- 
ric ea  in  the  paper,  a brown  spot  is  formed,  more  or  less 
dark,  by  the  action  of  iodine,  which  produces  a blue 
colour,  if  the  sheet  has  been  sired  with  starch.  More- 
over, these  papers  always  give  an  acid  reaction,  and  an 
odour  more  or  less  sensible  of  chlorine.  The  presence  of 
kaolin  is  also  easily  shown.  A definite  weight  of  the 
paper,  previously  dried,  is  incinerated,  and  the  residue 
weighed.  Paper  of  good  quality  ought  to  leave  only  2 per 
cent,  of  ash.  French  filtering  paper  leaves  only  2 deci-  ■ 
grammes  of  residue  to  ico  gTulns  of  dried  paper,  and  good 
Swedish  filtering  paper  (papier  Berzelius)  used  in  chemical 
analysis  leaves,  after  combustion,  only  hs  weight. 

Nevertheless,  it  is  now  very  usual  to  meet  with  papers 
which  contain  gth  and  even  jth  of  their  weight  of  kaolin. 
A sample  of  paper  prepared  with  glycerine,  sent  to  me  by  | 
M.  Bols,  a printer  at  Brussels,  gave  a residue  of  near  30 
per  cent,  of  mineral  substances,  consisting  chiefly  of  silica 
and  alumina ; ingredients  which,  by  their  excessive 
quantity,  justify  the  term  of  mineral  paper  being  applied 
to  this  manufacture.  Some  idea  of  the  enormous  use  of 
kaolin  may  be  formed  when  it  is  known  that  M.  L.  Pictte,  ; 
in  his  talented  " Journal  des  Fabricants  de  Papier,”  esti- 
mated in  1854  at  more  than  50,000,000  kilogrammes  the 
quantity  of  this  substance  used  in  the  paper-mills  of 
Europe  to  mix  with  rags. — (Dr.  Van  Den  Corjjut  in  “ Tech- 
nolog  * if." ) 


TABULAR  VIEW  OF  THE  CHEMICAL  ARTS. 


dm 

Group 

Principal  Subjects. 

1 

* ( Coal, wood, coke, fce. 

I.  Calorics. 

ji.  Fuel  and  Furnaces. 

1 J Reverberator)-,  blast 
( furnaces,  &c. 

2.  Warming  andven- 

Stoves,  hot  air,  steam, 

tilation. 

water. 

3.  Pyrotechny, 

Matches,  gunpowder, 
fireworks. 

11.  Plastic*. 

1.  Pyroplastics. 

Glass,  enamel. 

2.  Pottery. 

Brick,  earthenware, 
porcelain. 

3.  Hydroplastics. 

Lime,  mortar,  gypsum. 

III.  Metal- 

1.  Pyrometallurgy, 

Reductions  of  ores  by 

lutgy.  | 

fire. 

2.  Hydrometallurgy. 

GolvanopUslica,  pho- 
tography. 

Oil  of  vitriol,  sods, 

IV.  Chernies. 

1.  Salines. 

nitre,  aluui. 

2.  Metallosalines. 

Metallic  salts,  pig* 

) 

meats. 

3.  Pharmaceutics.  , 

Inorganic,  organic. 

V.  C alia  tics.  j 

1.  Textile  fabrics. 

Bleaching,  dyeing, 

i calico  printing. 

1.  Sheet  fabrics. 

Paper,  leather,  caout- 
i chouc,  gutta  percha. 

3.  Adhesives. 

Resin,  varnish,  glue. 

VI.  Oleics. 

x.  Oils  and  Fate. 

Extraction  and  fining, 
Ac. 

2.  Saponification. 

Soap,  essences,  per- 
fumery. 

3.  Illumination.  | 

Chandlery,  gas,  burn- 
ing fluids,  lamps,  jets. 

VII.  Sitep- 

1.  Farina,  &c. 

Starch,  flour,  sugar. 

sics. 

2.  Fermentation. 

Alcohol,  wine,  beer, 
vinegar. 

3.  Culinary  arts. 

Preparation  and  pre- 
servation of  food. 

VIII.  Bio- 

r.  Physiology* 

1 Plants  and  animals. 

technics. 

ashes. 

2.  Manures. 

1 Putrefaction,  mineral 

[ manures. 

3.  Products. 

Milk,  fat,  bone,  horn. 

— Professor  J.  C.  Booth  m the  " Technologist .** 


ANSWERS  TO  CORRESPONDENTS. 

*,*  Ail  JT^itoiioi  C\tmwvnteatwnt  arc  to  l.«  nd«lre*i»od  to  Ibe  Ejmtu*, 
anil  Wdurliiranifi  and  (V-MWiiHinrfieni  to  the  PukUIBm,  at 

t-lio  Office,  i,  Wine  Office  Court,  Fleet  Struct,  Lodon,  E C. 

•/  In  publish  mu  letter*  trow  our  Corre*peodents  ho  do  not  thereby 
adopt  the  view*  of  the  writer*.  Our  Intent  leu  to  give  both  aide*  of  » 
uuoathm  Hill  frequently  oblige  u*  to  publish  opinions  with  which  we 
ao  not  agree. 

YoL  VIII.  of  the  Chemical  News,  containing  a cocimu  Index,  is  n*/w 
ready,  price  to*,  fcd  , by  lost,  11s.  id.,  btindeomely  touod  in  cloth, 
gold-lettered.  The  Ciu>aa  for  binding  may  be  obtained  St  our  Office, 
price  1*.  M.  Subscribers  may  have  their  copies  bound  for  xe.  od.  U 
sent  to  our  Office,  or,  if  accoiu pooled  by  a cloth  coao,  for  la.^  \<»ls.  I. 
and  II.  arc  out  of  print.  AH  tho  other*  are  kept  In  stock.  Vt*L  Mil. 
commenced  on  July  4,  i86j,  and  will  bo  complete  in  26  numbers. 


A WhiteUise. — Received  with  thanks  Will  appear  shortly. 

II.  II—  The  Report  cannot  be  obtained  eeparato'y.  The  Council 
very  meanly  keep  it  back  iu  order  to  .*>11  the  volume  oonUiulttg  all 
the  report* 

A Constant  Header— Cals  will  drink  prosaic  acid  and  mUk  with 
avidity.  Put  half  on  ounce  la  a saucerful  of  inhk,  and  leave  U out 
all  night. 

J.  it. — Milkin'*  or  Mitchell's  Manual  of  A>«aylng. 

A Subscriber,  — Iron,  if  present,  enn  be  reiuovwd  by  Bchwartx  • 
patent  process.  Have  you  a chalybeate  water! 

A Constant  Hoadtr  writes  as  follows : — “ Required  the  strength  of  a 
MkluUou  of  chloride  of  siuc,  stated  by  a French  writer  to  he  at  »s*  of 
Oay  Luamic’s  areometer  T’ 

k*eivtd.—J.  A. ; C.  W Heaton  ; Report  of  tho  Manchester  Scien- 
tific Sudanis'  Association. 


<>«mi-Al.  NKWt,  > 
Uartk  28,  186*.  f 


Utilisation  of  Brine, 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


On  Hit  Behaviour  of  Sulphide  of  Mercury  with  Sul- 
phide of  Ammonium,  by  Dr.  A.  Claus." 

DcRJNO a toxological  examination  by  Profi  ler  von  Dabo 
sad  myself,  we  observed  that  in  presence  of  mercurial 
oxides  the  teat  recommended  by  von  Bubo  and  Frcseuius 
for  the  discovery  of  arsenic  gave  some  very  peculiar 
and  unusual  reactions,  which  aro  well  worthy  of 
especial  notice. 

We  received  two  stomachs  containing  poison,  and 
some  boxes  of  pills  called  Lange's  pills,  supposed  to 
possess  poisonous  properties  also  ; nothing  was,  however, 
stated  about  the  symptoms  exhibited  by  the  deceased,  or 
the  supposed  nature  of  the  poison.  The  examination 
of  the  palls  proved  that,  besides  calomel,  they  contained 
nothing  of  importance.  A portion  of  the  stomach  was 
treated  with  chlorato  of  potash  and  hydrochlorio  acid, 
and  sulphuretted  hvdrogcu  passed  through  tho  solution, 
which  produced  a dirty  grey  precipitate  j to  free  this  of 
every  trace  of  organic  matter,  it  was,  according  to 
Fresenius,  still  further  treated  with  nitric  and  sul- 
phuric acid,  and  reprccipitated  with  sulphuretted 
hydrogen.  This  precipitate  contained  a considerable 
amount  of  sulphur,  but  possessed  by  no  means  the 
yellow  colour  of  sulphide  of  arsenic.  To  prevent  the 
free  sulphur  retaining  any  traces  of  arsenic,  it  was 
treated  instead  of  ammonia  with  sulphide  of  ammonium, 
wherein  it  proved  readily  soluble. 

Hydrochlorio  acid  produced  in  this  solution  again  a 
grey  precipitate  containing  sulphur;  this  was  dried, 
mixed  with  dry  cyanide  of  potassium  and  soda,  and  fused 
in  an  atmosphere  of  carbonic  acid.  During  this  opera- 
tion, the  colder  end  of  the  tube  became  covered  with  a 
blade  sublimate,  which  could  not,  however,  be  taken  for 
arsenic,  as  it  produced  no  garlic-like  odour ; neither  gavo 
the  hydrochloric  acid  solution  when  tested  in  Marsh’s 
apparatus  any  indications  of  arsenic.  The  black  sub- 
limate or  mirror  proved  insoluble  in  hydrochloric  acid, 
but  easily  so  in  nitre-hydrochloric  acid.  This  led  us  to 
suspect  the  presence  of  sulphide  of  mercury,  and  a piece 
of  gold  leaf  introduced  into  tho  aqua  regia  solution 
proved  our  suspicion  to  be  correct. 

To  verify  these  remarkahle  reactions,  which  stand  in 
perfect  contradiction  to  tho  statements  of  all  scientific 
works  (whore  sulphide  of  mercury  is  stated  to  be  in- 
soluble in  sulphide  of  ammonium),  I niudo  6omc  experi- 
ments with  recently  precipitated  pure  sulphide  of 
mercury,  and  always  found  u portion  of  it  soluble  in 
sulphide  of  ammonium.  Acids  precipitate  it  again,  and 
os  only  small  portions  of  it  pass  into  solution,  tho  pre- 
cipitate becomes  large,  mixed  with  sulphur, and  assumes  a 
grey,  dirty  yellowish  colour,  which  might  be  mistaken  for 
arsenic.  In  all  my  experiments,  this  precipitate,  when 
fused  in  an  atmosphere  of  carbonic  acid  with  cyanide  of 
potassium  and  soda,  gave  black  mirrors  of  sulphide  of 
mercury,  which,  by  further  examination,  may  easily  bo 
distinguished  from  the  arsenical  mirror.  In  the  first 
instance,  it  is  of  a deeper  black,  and  far  less  metallic  in 
lustre  ; secondly,  the  arsenical  mirror,  when  chased 
about  in  a glass  tube,  leaves  the  heated  place  under  the 
appearance  of  a bright  metallic  lustre,  and  condenses 
again  on  tho  cooler  spot  with  well-defined  metallic 
limits,  while  the  open  end  of  tho  tube  exhales  most  dis- 
tinctly the  alliaceous  smell.  The  sulphide  of  mercury 
mirror  is  not  by  any  means  so  volatile,  neither  does  i”t 
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show  any  of  the  above-mentioned  characters.  Tho  best 
and  most  certain  distinction  is,  however,  its  insolubility 
in  nittio  acid,  and  the  amalgamation  of  the  gold  leaf 
in  the  aqua  regia  solution. 

The  circumstance,  that  in  fusing  tho  precipitate  with 
cyanide  of  potassium  and  soda  no  metallic  mercury  is 
obtained,  may  be  explained  by  the  excess  of  sulphur 
alwsvs  present  in  the  precipitate ; and  with  regard  to 
its  bfoek  colour,  I may  mention  that  in  subliming  small 
quantities  of  sulphide  of  mercury  we  never  get  a subli- 
mate of  tho  red  vermilion  colour,  but  on  account  of 
tho  fine  division  it  usually  appears  black.  I have 
mentioned  bofore  that  tho  only  ingredient  of  import- 
ance found  in  the  pills  was  calomel,  and  as  in  the  further 
examination  of  the  stomach  it  was  also  proved  that 
death  resulted  from  mercurial  poisoning,  it  remained  to 
explain  the  poisonous  nature  of  the  calomel.  Some  of 
the  pills  were  a few  years  old,  and  on  inspection  these 
were  found  to  contain  metallic  mercury  and  corrosive 
sublimate  from  spontaneous  decomposition  of  the  calomel, 
the  metallic  mercury  being  easily  discernible  by  a simple 
magnifying  glass. 

This  spontaneous  decomposition  of  calomel  into' 
mercury  and  corrosive  sublimate,  under  certain  condi- 
tions, bears  a most  important  part  in  pharmaceutical 
preparations  containing  this  drug,  and  the  use  of 
pills  containing  it,  when  old,  should  be  avoidod. 


TECHNICAL  CHEMISTRY. 


Vtilisation  of  Brine — A Practical  Application  of 
Dialytit. 

Mb.  Wiiitelaw,  of  Glasgow,  has  reeentlr  described  tho 
result  of  a patent  process  of  his  own  for  utilising  the  brine 
of  salted  meat.  When  fresh  meat,  he  said,  had  been 
sprinkled  with  salt  for  a few  days,  it  was  found  swim- 
ming in  brine.  Fresh  meat  coat. lined  more  than  three- 
fourths  of  its  weight  of  water,  which  was  retained  in  it 
as  in  a sponge.  Hut  flesh  had  not  tho  power  to  retain 
brine  to  that  extent,  and  in  similar  circumstances  it 
absorbed  only  about  half  as  much  saturated  brine  os 
of  water,  so  that  under  the  action  of  salt  flesh  allowed  a 
portion  of  its  water  to  flow  out.  This  expelled  water,  os 
might  naturally  be  expected,  was  saturated  with  the 
soluble  nutritive  ingredients  of  the  flesh — it  was,  in  fact, 
juice  of  flesh — soup — with  all  its  valuable  and  restorative 
properties.  In  the  large  curing  establishments  of  this 
city  very  considerable  quantities  of  this  brine  were  pro- 
duced,and  thrown  away  as  useless.  This  was  the  materia! 
to  which  Sir.  Whitclaw  has  applied  the  process  of 
dialysis,  and  lie  thought  with  success,  for  the  removal  of 
the  salts  of  the  brine,  and  for  the  production  at  a cheap 
rate  of  pure  fresh  extract  of  meat.  His  process  he  stated 
os  follows: — The  brine,  after  being  filtered  to  free  it 
from  any  particles  of  flesh  or  other  mechanical  im- 
purities it  might  contain,  was  then  subjected  to  the  ope- 
ration of  dialysis.  The  vessels  or  bags  in  which  he  con- 
ducted the  operations  might  be  made  of  various  materials 
and  of  many  shapes,  but  whatever  might  be  their 
material  or  shape  he  called  them  “ dialyscrs."  Such  an 
apparatus  as  the  following  would  bo  found  to  answer  the 
purpose : — A square  vat  made  of  a framework  of  iron 
tilled  up  with  sheets  of  skin  or  parchment  paper  in  such 
a wav  as  to  be  water-tight,  and  strengthened  if  neces- 
sary bv  stays  or  straps  of  metal.  Tho  sides,  ends,  and 
bottom  being  composed  of  this  soft,  dialysing  material, 
exposed  a great  surfaco  to  the  action  of  the  water  con- 
tained in  an  outer  vat,  in  which  the  dialysor  was  placed. 
He  found  a series  of  ox  bladders  fitted  with  stop-cocks, 
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or  gutta-percha  mouth  tubes,  and  plugs,  and  hung  on 
rods  stretching  across  and  into  vats  of  water,  a very 
cheap  and  effective  arrangement.  He  could  also  employ 
skins  of  animals,  either  as  open  bags  or  closed,  and  fitted 
with  stop-cocks,  or  bags  of  double  cloth,  with  a layer  of 
■oft  gelatine  interspersed  between  them.  Other  arrange- 
ments would  readily  suggest  themselves,  and  might  be 
adopted  according  to  circumstances.  But  supposing  the 
bladder  arrangement  was  taken,  which,  he  thought, 
would  be  found  practically  the  best,  being  cheap,  easily 
managed ,andexposinga  great  surface  to  thcdialyticaction. 
The  bladders  were  filled  with  the  filtered  brine  by  means 
of  fillers,  and  hung  in  rows  on  poles  across,  and  suspended 
into  vats  of  water.  The  water  in  those  vats  was  renewed 
once  a day,  or  oftener  if  required,  and  ho  found  that 
actually  at  the  end  of  the  third  or  fourth  day,  according 
to  the  size  of  the  bladders  employed,  almost  all  the 
common  salt  and  nitre  of  the  brine  had  been  removed, 
and  that  the  liquid  contained  in  the  bladders  was  pure 
juice  of  flesh  in  a fresh  and  wholesome  condition.  The  I 
juice  as  obtained  from  the  “ dialysers,”  might  now  be 
employed  in  making  rich  soups  without  any  further 
preparation,  or  it  might  be  concentrated  by  evaporation  j 
to  the  state  of  solid  extract  of  meat.  The  liquid  from 
the  dialysers  might  be  treated  in  several  ways.  It 
might  be’  evaporated  in  an  enamelled  vessel  to  a more  or 
less  concentrated  state,  or  to  dryness,  and  in  these 
various  conditions  packed  in  tins  or  jars  for  sale.  It 
might  be  concentrated  at  a temperature  of  izo°,  by 
means  of  a vaeuuin-pan  or  other  suitable  contrivance,  so 
as  to  retain  tho  albumen  and  other  matters  in  a soluble 
form.  Again,  the  more  or  less  concentrated  liquid  might 
be  used  along  with  flour  used  in  the  manufacture  of  meat 
biscuits.  The  products  he  had  named  were  all  highly 
nutritive,  portable,  and  admirably  adapted  for  tho  use 
of  hospitals,  for  an  army  in  the  field,  and  for  ships*  stores. 
The  dialysis  of  brine  might  be  conducted  in  salt  water, 
so  as  to  remove  the  greater  portion  of  its  salt,  and  the 
process  completed  in  9 small  quantity  of  fresh  rain  or 
other  water.  In  this  way  ships  at  sea  might  economise 
their  brine,  and  so  restore  to  the  meat  in  a great  measure 
the  nutritive  power  that  it  had  lost  in  the  process  of 
salting.  Thus,  then,  Mr.  Whitelaw  obtained  an  extract 
of  flesh  at  a cheap  rate,  from  a hitherto  waste  material. 
Two  gallons  of  brine  yielded  one  pound  of  solid  extract, 
containing  the  coagulated  albumen  and  colouring  matter. 
For  the  production  of  tho  same  directly  from  meat, 
something  like  twenty  pounds  of  lean  beer  would  be  re- 
quired. The  quantity  of  brine  annually  wasted  was  very 
great.  He  believed  he  was  considerably  under  the  truth 
when  he  said  that  in  Glasgow  alone  60,000  gallons  were 
thrown  away  yearly.  If  they  estimated  one  gallon  as 
equal  to  seven  pounds  of  meat  in  soup-producing  power, 
then  this  was  equal  to  a yearly  waste  of  187  tons  of  meat 
without  bone.  Estimating  the  meat  as  worth  sixpence 
per  pound,  this  amounted  to  a loss  of  10,472 /.  In  this 
way  the  waste  over  the  country  must  be  very  great.  In 
tho  great  American  curing  establishments  tho  brine 
wasted  must  be  something  enormous,  os  he  found  that 
in  eight  of  the  Federal  States  4,000,000  pigs  were 
slaughtered  and  cured  last  season.  Mr.  Whitelaw  con- 
cluded by  quoting  from  Gregory  and  Liebig  as  to  the 
value  and  efficacy  of  extract  of  meat. 


Tic  Production  of  Sulphur  in  Italy , by  M.  P.  BlANCHI. 
The  sulphur  at  present  produced  in  Italy  amounts  to  no 
less  than  300,000  tons  a-ycar,  the  value  of  which  in  the 
rough  state  is  jo, 000,000  francs.  This  yield,  which  has 


increased  tenfold  since  1830,  is  furnished  in  great  part  by 
Sicily.  The  quantity  produced  in  Romagna,  formerly 
but  small,  has  since  increased  to  8000  tons  per  annum. 

During  the  last  ten  years  great  improvements  have 
been  introduced  in  the  method  of  extracting  sulphur  from 
its  calcareous  ganque.  It  is  always  obtained  by  lique- 
faction by  burning  a portion  of  the  ore  ; but  this  opera- 
tion formerly  performed  in  small,  open,  cylindrical 
furnaces  ( calcarelle ) is  now  effected  by  simply  heaping 
the  stones  and  covering  them  with  earth  as  in  charcoal 
burning.  These  heaps,  called  calcar oni,  are  of  considerable 
size,  often  four  hundred  times  larger  than  the  old  fur- 
naces. This  new  mode  of  operating  has  the  advantage 
of  diminishing  the  losses  occasioned  by  the  production 
of  sulphurous  acid,  so  that  the  yield  of  sulphur  is 
increased  by  one- fifth ; besides  sulphur  can  be  burnt  in 
this  way  near  houses  and  gardens,  which  with  the  old 
method  was  out  of  the  question.  Formerly  it  was  burnt 
only  at  certain  periods  of  the  year,  now  it  can  be  burnt 
at  any  time,  so  that  it  is  no  longer  necessary  to  accumu- 
late large  quantities  of  ore.  Finally,  the  operation, 
which  used  to  be  very  frequently  fatal  to  the  workmen, 
is  now  almost  harmless. 

Mulpltur  of  Romagna  and  the  Rarthes.  — At 

Bologna  there  is  a society  called  “ Soci6t6  des  Mines  de 
Soufre  des  Romagnes,”  which  possesses  eight  mines,  five 
in  the  province  of  Forli  (Romagna)  called  Firmigti&no, 
Luzzena,  Fosco,  Busea,  and  Montemamro.  The  other 
three,  forming  part  of  the  province  of  Urbino  and  Peaaro, 
are  those  of  Perticara,  Marazzana,  and  Montecchio. 

Most  of  the  sulphur  from  these  workings  is  refined  at 
Rimini,  whence  it  is  carried  to  the  places  where  it  is 
most  in  demand,  such  as  Venice,  Trieste,  Ancona,  Lom- 
bardy, Tuscany,  &c. 

This  refined  sulphur  is  chiefly  used  for  making  sul- 
phuric acid,  and  lately  for  the  treatment  of  the  vine. 
Its  price,  which  varies  considerably,  is,  in  cake9,  from 
2i3fr.  ioc.  per  English  ton  of  1*015  kilogrammes,  and 
in  sticks  from  *54fr.  35c.,  put  011  board  vessels  in  the 
ports  of  Rimini  and  Cesenatico,  and  delivered  at  the 
stations  of  Rimini  and  Cesnna. 

Mulphur  from  the  Vrupolilun  Provinces. 

Sulphur  is  found  here  in  several  places,  but  in  small 
quantities.  It  is  thus  found  in  the  volcanic  region  of 
Solfatares,  where  it  exists  mixed  with  clay  ana  other 
matters,  from  which  it  is  separated  by  sublimation, 
but  tho  yield  is  insignificant.  Small  deposits  of  it  are 
found  scattered  in  the  district  of  Maiella,  one  of  which 
is  worked  at  Santa-Liberata.  It  nas  recently  been 
announced  that  there  has  been  discovered  at  Civita- 
Nova  a bearing  of  calcaire  impregnated  with  sulphur, 
but  nothing  has  been  said  ns  to  its  richness  and 
extent.  No  more  is  known  of  another  boaring  at  Santa- 
Regina,  two  miles  east  of  Ariano. 

.sulphur  of  Alclly. — Sulphur  exists  here  in  a gyp- 
seous bed,  layers  of  which  extend  over  a small  portion 
of  the  island,  from  Mount  Etna  to  near  Trapani.  This 
formation  belongs  to  a geological  epoch  which  has  not 
yet  been  positively  determined.  Here,  as  in  Romagna, 
it  contains,  besides  gypsum,  calcaircs  and  clays,  more  or 
less  marl.  In  the  first  case,  the  sulphur  exists  in  a state 
of  mixture,  sometimes  uniformly,  sometimes  irregularly, 
sometimes  in  small  parallel  veins,  and  more  rarely  in  the 
form  of  crystals;  in  the  latter  case  it  is  not  unusual  to 
find  it  associated  with  ccclcstine,  or  sulphate  of  strontium. 
In  clay,  on  tho  contrary,  it  is  found  in  globular  masses, 
which  is  also  the  case  in  similar  bearings  in  Continental 
Italy. 

There  arc  about  fifty  mines  in  Sicily,  employing  20,000 
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workmen.  The  most  productive  mines  are  in  the  pro- 
vinces of  Caltanisetta  and  Girgenti ; ranging  next  in 
importance  are  those  of  the  provinces  of  Catana, 
Palermo,  and  Trapani.  The  sulphur  is  extracted  in  the 
manner  above  described  by  means  of  caloironi ; the  loss 
during  the  operation  amounts  to  one-third  of  tho  ore. 
Most  of  the  sulphur  is  exported  in  the  crudo  state,  but 
little  being  refined  in  the  island.  In  this  state  it  is 
divided  into  threo  qualities,  the  second  and  third  being 
subdivided  into  three  other  qualities.  The  yield  in  1861 
was  estimated  at  about  150,000  tons  of  commercial 
sulphur,  of  which  about  half  was  produced  by  the  pro- 
vince of  Caltanisotta,  a third  by  Girgenti,  25,000  by 
Catana,  and  20,000  by  Palermo  ; the  quantity  produced 
by  the  province  of  Trapani  is  very  inconsiderable.  Most 
of  the  sulphur  is  exported  to  France  and  England. 

The  price  of  this  product  has  risen  during  the  last  few 
years;  m i860  it  sold  in  the  crude  state  for  from  15  to 
so  frs.  the  ton. — MontUur  Scivntifique , v.  799.  63. 
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Lecture  VII. — Thursday,  January  14,  1864. 

(ConliitMttf  from  page  *19.) 

We  will  now  direct  attention  to  the  oxides  of  iron* 
These  oxides  play  a very  important  part  in  the  economy 
of  nature. 

The  first  of  which  I shall  speak  is  protoxide  of  iron. 
Wc  know,  literally,  nothing  of  this  compound  in  its  isolated 
state.  It  consists  of  one  equivalent  of  oxygen  and  one  of 
iron,  and  forms  the  basis  of  common  iron  salts.  One 
French  observer  tells  us  that  he  has  made  it  in  a particular 
way,  but  very  few*  persons  have  ever  seen  it.  It  has  a very 
powerful  affinity  for  oxygen,  and  passes  rapidly  into  a 
higher  state  of  oxidation.  We  can  separate  it,  but  it 
immediately  passes  into  a higher  oxide. 

The  next  oxide  to  which  I shall  refer  is  the  sesquioxide 
or  peroxide,  which,  as  you  will  see  by-and-by,  is  a most  im- 
portant compound.  It  is  composed  of  two  equivalents  of 
iron  and  three  of  oxygen — Fe2Os.  It  crystallises  in  the 
rhombohcdral  system.  The  crystal  is  steel  grey.  There  are 
some  very  fine  specimens  here  before  you.  It  has  a bright 
metallic  lustre  ; its  powder  is  always  red.  When  in  thin 
scales  it  transmits  a red  light.  The  specific  gravity  of  the 
native  oxide  is  from  5 to  5*2.  Some  specimens  of  the  native 
oxide — even  the  massive  native  red  oxide— are  slightly 
magnetic.  That  is  an  observation  for  which  we  are  in- 
debted to  G.  Rose;  and  I have  had  an  opportunity  of  con- 
firming it  by  specimens  of  our  own.  I may  state  that  quite 
recently  red  oxide  of  iron  has  been  prepared,  artificially, 
strongly  magnetic.  That  is  a new  fact.  It  is  not  vola- 
tile, and  yet  it  may  be  a product  of  volatilisation.  The 
magnificent  specular  iron  ore,  for  example,  is  a volcanic 
product,  and  it  may  easily  be  accounted  for.  Supposing 
we  have  the  vapour  of  sesquichloride  of  iron,  there  is  no 
difficulty  in  accounting  for  the  formation  of  the  sesqui- 
oxide of  iron  in  volcanic  regions.  If  that  vapour  be  brought 
in  contact  with  the  vapour  of  water,  we  get  a deposit  of 
crystallised  sesquioxide  of  iron  with  the  formation  of 
hydrochloric  acid.  The  sesquioxide  is  infusible,  except 
at  very  high  temperatures,  and  then  not  without  decom- 
position. It  loses  a portion  of  its  oxygen  when  heated  to 
a very  high  temperature,  and  passes  to  the  state  of 
magnetic  oxide,  which  is  a lower  degree  of  oxidation.  This  I 
has  been  determined  experimentally  by  Rose  in  a porcelain 
kiln,  and  we  have  also  confirmed  his  observation.  The  | 


sesquioxide  occurs  magnificently  crystallised  in  nature. 
There  is  one  variety  in  the  form  of  micaceous  scales,  and 
another  which  is  amorphous.  It  may  be  obtained  in 
various  ways.  One  method  is  treating  or  fusing  common 
salt  with  common  green  vitriol.  Then  we  get  u beautiful 
variety,  very  much  like  some  kinds  of  micaceous  iron  ore 
which  are  found  in  nature — unctuous  and  greasy.  In 
fact,  any  mineralogist  who  got  hold  of  this  artificial  kind 
would  say  that  it  was  a natural  product  at  once.  It 
may  be  made  by  heating  together  chloride  of  calcium 
and  sesquioxide  of  iron.  Or  it  may  be  formed  by 
heating  anhydrous  sesquioxide  of  iron  in  a slow'  current 
of  hydrochloric  acid ; or  by  heating  a solution  of 
chloride  of  iron  with  carbonate  of  soda  or  lime  at  2co 
or  300  degrees  centigrade.  It  occurs  abundantly  in 
nature,  sometimes  filling  lodes,  sometimes  constituting 
deposits,  and  at  other  times  existing  in  beds.  It  occurs 
abundantly  in  Lancashire  and  Cumberland,  and  in  various 
other  localities,  sometimes  constituting  enormous  masses 
of  ore.  Occasionally  we  find  it  associated  with  sulphate 
of  baryta.  This  is  the  case  at  Sharkham  Point,  near 
Brixh&zn,  Torquay.  There  is  a large  lode  of  it  near  the 
Mumbles,  at  Swansea,  from  which  a considerable  quantity 
has  been  extracted  from  time  to  time.  It  frequently  con- 
tains silica  in  the  form  of  quartz  crystallised  and  diffused 
through  it,  and  sometimes,  or,  generally,  I may  soy,  a 
large  portion  of  silicate  of  alumina  os  well.  Frequently 
there  is  a largo  excess  of  free  silica ; and  this  is  n very 
important  consideration  for  our  iron  masters.  Magnificent 
crystallised  sesquioxide  of  iron  occurs  at  Elba  and  in 
1 uscany.  It  abounds  in  Sweden,  and  not  unfrcqucntly 
accompanies  magnetite,  or  the  magnetic  oxide  of  iron.  In 
the  lust  Exhibition  were  fine  specimens  illustrative  of  this 
fact.  It  occurs  pseudo-morphia  after  magnetic  oxide  of 
iron  in  Siberia,  and  also  at  Lake  Superior.  It  is  found 
pseudo-morphus  after  iron  pyrites,  ns  you  may  perceive  in 
this  specimen.  It  was  iron  pyrites,  but  it  has  now  become 
sesquioxide  of  iron,  the  sulphur  disappearing,  and  oxygen 
taking  its  place.  It  is  a puzzle  to  know  exactly  how 
this  pseudo-morphism  has  taken  place.  If  iron  pyrites 
is  exposed  to  the  weathering  action  of  the  air,  it 
is  converted,  and  must  be  converted,  first  of  all  into 
a common  sulphate  of  protoxide  of  iron.  That  becomes 
oxidised  by  exposure  to  the  air,  passing  to  the  state  of  a 
sulphate  of  sesquioxide  of  iron.  1 hat  sulphateof  sesquioxide 
of  iron,  by  the  action  of  water,  decomposes  into  two  salts 
— ail  acid  salt  which  would  dissolve  away,  and  a more 
basic  salt  which  would  remain.  We  can  easily  understand 
the  transformation  of  iron  pyrites  under  these  conditions 
into  a highly  basic  sulphate,  and  even  into  hydrated  sesqui- 
oxide, because  we  have  only  to  call  into  our  aid  bicarbonate 
of  lime,  which  frequently  occurs  in  mineral  waters.  The 
trace  of  sulphuric  acid  might  bo  removed,  and  the  gypsum 
formed  washed  away,  leaving  nothing  but  hydrated  sesqui- 
oxide of  iron.  But  the  difficulty  is  to  understand  how  the 
crystals  are  converted  into  the  anhydrous  sesquioxide  of 
iron,  and  that  difficulty  remains  to  be  explained.  You 
will  see  that  there  is  no  difficulty  in  accounting  for  this  by 
supposing  the  crystals  to  be  first  converted  into  hydrated 
sesquioxide  of  iron  in  the  manner  described,  and  then 
exposed  to  a certain  degree  of  heat,  whereby  the  water 
of  the  hydrate  may  be  expelled,  and  the  red  oxide 
left.  But  that  theory  will  not  suffice,  because  we  find 
certain  crystals  of  hydrated  sesquioxide  of  iron  which 
are  partially  converted  on  the  outside  into  red  oxide  of 
iron.  It  is  perfectly  evident  that  the  temperature  sufficient 
to  decompose  the  hydrate  could  never  have  existed  when 
such  crystals  w'ere  formed,  because  if  it  had  it  is  impossible 
to  conceive  that  any  nucleus  of  hydrated  sesquioxide  of 
iron  should  remain.  You  see  what  a number  of  conclusions 
one  can  sometimes  get  out  of  these  apparently  little  facts 
— exponent  facts,  which,  I trust,  will  hereafter  be  of  more 
use  to  geologists  than  they  have  hitherto  been. 

The  formation  of  this  auhydr°u«  sesquioxide  of  iron  in 
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nature  ia  yet  unexplained  satisfactorily.  Wc  can  produce 
it  readily  enough  in  our  laboratories  by  means  of  heat,  but 
there  is  no  reason  for  supposing  that  in  the  conditions  in 
■which  it  has  been  produced  in  nature  a high  temperature 
has  prevailed,  or,  at  least,  that  remark  applies  to  many 
cases  of  the  formation  of  this  mineral. 

Brown  iron  ore  is  the  next  substance  which  I shall  bring 
under  your  notice.  The  sesquioxidc  of  iron  has  the 
property  of  combining  with  water,  and  forming  this 
substance  which  is  hydrated  sesquioxidc  of  iron.  It 
is  one  of  the  chief  ornaments  of  mineralogical  cabinets. 
We  find  it  sometimes  in  beautiful  radiating  crystals  con- 
sisting of  aggTogutions  of  fibres  forming  mamillary  masses. 
It  can  be  produced  without  difficulty  in  a variety  of  ways, 
both  in  the  laboratory  and  in  nature.  It  is  easily  formed 
by  the  action  of  a current  of  air  upon  water  containing 
bicarbonate  of  iron  in  solution.  The  carbonate  of  iron, 
as  I Bhall  show  you  hereafter,  dissolves  in  water  by  the 
agency  of  carbonic  acid.  When  air  is  passed  through 
auch  a solution  the  protoxide  of  iron  passes  to  a higher 
degree  of  oxidation;  it  becomes  converted  into  sesquioxidc, 
and  takes  up  water,  and  thus  hydrated  sesquioxidc  of  iron 
is  formed.  Sesquioxide  of  iron  occurs  abundantly  in  nature; 
every  chalybeate  spring  furnishes  an  example  of  that. 
Here  is  a beautiful  specimen  w hich  I obtained  many  years 
ago  from  Derbyshire,  illustrating  the  formation  of*  this 
substance  in  nature.  I do  uot  mean  that  it  is  beautiful 
to  look  at,  but  that  it  is  beautiful  in  point  of  interest ; it 
is  a foliated  stalactite  — one  of  those  things  which  one 
finds  hanging  down  from  the  tops  of  caves.  It  consists 
of  delicate  folia  or  leaves.  Water  containing  carbonic 
acid  has  no  doubt  percolated  through  the  roof  of  the 
cavern,  having  passed  through  matter  containing  oxide 
of  iron,  and  thus  formed  on  the  outside  a lamina  or  layer 
of  sesquioxido  of  iron;  and  in  course  of  time  a large  stalac- 
tite like  this,  consisting  of  numerous  leaves  of  sesquioxide 
of  iron,  has  been  produced.  Brown  iron  ore  may  be 
derived  from  the  decomposition  of  iron  pyrites  in  the 
manner  described  just  now;  I have  here  a specimen 
illustrating  this  point : it  consists  of  cubes  of  iron  pyrites 
which  have  been  converted  into  brown  iron  ore.  Some- 
times a nucleus  of  iron  pyrites  remains  within,  as  in  the  1 
case  of  this  specimen.  We  see  exactly  what  is  taking 
place  here  through  the  weathering  action  of  the  air  and 
water  upon  the  pyrites.  You  will  remember  that  in  all 
such  instances  sulphate  must  be  formed,  and  we  must  call 
into  our  aid  some  other  agent  by  which  the  sulphuric  acid 
generated  may  be  removed ; even  by  the  weathering  of  the 
silicate  of  iron  it  may  be  produced.  All  our  trap  rocks 
contain  a large  amount  of  silicate  of  protoxide  of  iron  in 
combination  with  other  silicates.  Take  the  common 
basalts,  of  which  we  have  plenty  in  Staffordshire, 
These,  by  the  agency  of  tho  air,  become  converted  into  a 
brown  soil.  The  protoxide  of  iron,  existing  originally  in 
combination  with  silica,  has,  bv  the  conjoint  action  of  the 
air  and  moisture,  been  converted  into  sesquioxidc.  All  our 
rocks  which  contain  silicate  of  protoxide  of  iron  furnish 
a source  of  brown  iron  ore.  Brown  iron  ore  results  also 
from  the  weathering  action  of  moist  air  upon  carbonate 
of  iron.  There  are  many  examples  of  this.  Any  one  who 
has  been  down  to  Hastings,  and  observed  those  lumps  of 
iron  ore  by  the  seashore,  will  see  that,  externally,  they  pre- 
sent a red  ring,  which  is  the  result  of  the  weathering  action 
upon  these  lumps.  The  carbonic  acid  escapes  in  propor- 
tion as  the  protoxide  of  iron  with  which  it  was  combined 
passes  to  sesquioxide.  Some  yeaxs  ago,  I dug  up  some  spe- 
cimens near  the  remains  of  an  old  forge,  which  had  been 
buried  for  ages — two  or  three  hundred  years,  for  aught  I 
can  tell  ; and  they  all  present  this  change  in  a very 
remarkable  degree.  We  have  extensive  lodes  in  the 
North  of  England,  consisting  of  hydrated  sesquioxide  of 
iron,  which  is  clearly  derived  from  the  decomposition  of 
sparry  iron  ore.  In  Exmoor  the  same  change  lias  taken 
place.  Then  we  have  a specimen  from  Cornwall,  in  which 


we  have  a nucleus  of  carbonate  of  iron,  and  can  trace  the 
change  most  completely.  Spathic  iron  ore  is  one  of  the 
chief  sources  of  this  mineral.  Brown  iron  ore  exists 
abundantly  in  various  localities.  One  of  tho  most  remark- 
able sources  of  it  which  I have  seen  in  this  country  is  that 
near  Brixham.  Close  to  it  is  the  lode  containing  red  oxide 
of  iron.  Here,  just  behind  Brixham,  is  an  enormous 
excavation,  from  which  the  ore  has  been  taken.  It  was  no 
doubt  washed  in  former  times.  It  is  used  extensively 
as  a paint.  Wc  have  abundant  deposits  of  impure 
brown  iron  ores  in  various  parts  of  England.  Some  was 
recently  discovered  in  Northamptonshire  ; and  some  of 
the  Oxfordshire  iron  ore  consists  essentially  of  impure 
brown  iron  ore,  or  limonitc  as  it  is  called.  In  France 
and  Belgium  it  is  worked  for  the  sake  of  tho  iron  it 
contains. 

I now  propose  to  bring  before  you  a subject  which, 
I think,  will  interest  you.  It  has  not  been  brought 
much  forward  in  this  country.  It  is  that  of  the  lake 
ores  which  occur  in  Sweden  and  Finland.  In  the  Ex- 
hibition of  1862  there  were  two  or  three  fine  collec- 
tions of  them.  Swedenborg,  who  has  written  exten- 
sively on  metallurgical  and  mineralogical  matters,  has 
described  these  ores  at  great  length— their  mode  of  occur- 
rence and  the  extraction  of  them.  Everywhere  in  Sweden, 
both  north  and  south,  the  ore  was  extracted  from  the 
bottom  of  lakes  and  rivers.  It  was  designated  *«  lake  iron 
ore  " (vena  lacustris  ferri).  That  in  Angermannia,  an 
old  province  of  Sw  eden,  was  described  as  uneven  in  shape, 
or  sponge-like,  of  a brown  colour,  friable  under  pressure 
j between  the  fingers,  and  in  fracture  resembling  cut  leather. 
It  occurred  in  detached  portions  of  variable  form,  and 
sometimes  of  the  width  of  the  palm  of  the  hand,  and  in 
round  grains  of  the  size  of  grains  of  barley  or  wheat,  or 
even  of  beans.  It  was  not  found  far  from  the  shores,  and 
it  was  reproduced  in  the  course  of  twenty  or  thirty  years. 
During  summer  the  ore  was  collected  in  boats  by  means 
of  drags,  and  during  winter  it  was  raked  up  through  holes 
made  in  the  ice.  Through  the  whole  of  Smaland  are  lakes 
from  which  this  kind  of  ore  was  extracted,  and  converted  in 
furnaces  in  the  usuul  manner  into  crude  iron.  So  great  was 
the  quantity  of  this  ore  in  Smaland  and  the  neighbouring 
provinces,  that  an  ample  supply  might  have  been  obtained 
for  numerous  furnaces  ; and  as  Swedenborg  quaintly  ex- 
presses it,  “ hie  Mart  uvidus  amat  f undos  lacuum .”  When 
dry,  it  was  light  and  porous,  as  though  it  did  not  contain 
much  metal,  and  yet  it  yielded  a large  quantity.  The 
ore  varied  greatly  in  richness  and  in  quality,  one  kind 
producing  the  worst,  and  another  the  best  description  of 
iron.  Such  was  Swedenborg’s  description.  We  have 
further  details,  which  1 may  present  to  you,  and  I give 
them  on  the  authority  of  Sjogr6en,  a Swede,  who  pub- 
lished a very  excellent  pamphlet  on  the  subject,  illustra- 
tive of  the  Exhibition  specimens.  These  ores  are  chiefly 
found  in  the  lakes  and  streams  in  the  province  of  Smaland, 
and  os  many  as  five  varieties  of  them  are  described.  They 
have  a concretionary  structure,  and  arc  designated  accord- 
ing to  tho  resemblance  of  their  particles  in  form  and  size 
to  certain  familiar  objecta.  Their  varieties  are: — First 
pearl  ore.  It  yields  45  per  cent,  of  iron,  is  very  hard  and 
heavy,  and  presents  a dark  brown,  oily,  shining  fracture. 
It  occurs  chiefly  on  muddy  or  clayey  bottoms  Second, 
bur  ore.  It  is  called  after  the  head  of  the  burdock.  It 
is  somewhat  spongy,  very  light,  and  seldom  yields  more 
than  30  per  cent,  of  iron.  It  breaks  easily,  and  crumbles 
on  drying.  It  is  frequently  found  on  grassy  bottoms. 
Third,  money  ore.  It  is  in  small,  round,  coin-like  cakes. 
We  have  some  of  it  here.  It  is  more  dense  than  either  of  the 
first  two.  In  fracture  it  resembles  the  fracture  of  pearl  ore. 
It  yields  as  much  as  40  per  cent,  of  iron.  Fourth,  cake  on. 
It  is  in  the  form  of  round  cakes  of  from  two  to  six  inches 
in  diameter.  It  is  soft,  and  very  light.  Its  colour  is  dark 
grey.  It  is  considered  very  poor,  not  containing  more  than 
a 5 per  cent,  of  iron,  and  is  consequently  seldom  employed. 
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It  is  found  on  gravelly  or  clayey  bottoms.  Fifth,  gun- 
powder on.  It  is  in  grains,  varying  in  colour  from 
greenish-yellow  to  shining  black.  It  ia  very  heavy  when 
pure,  and  may  yield  as  much  as  50  per  cent,  of  iron.  It 
is  well  adapted  for  producing  iron  suitable  for  castings. 
It  rests  on  a bottom  of  tine  sand,  which  it  is  sometimes 
nearly  impossible  to  separate  from  the  ore  after  it  has 
been  taken  out  from  the  lake.  Lake  ores  are  always 
more  or  less  intermixed  with  impurities,  of  which  the 
chief  Is  sand,  sometimes  to  the  amount  of  30  or  40  per 
cent.  They  contain  from  so  to  60  per  cent,  of  sesquioxide 
of  iron,  and  protoxide  of  iron  and  manganese,  as  much  as 
10  per  cent,  of  silica,  from  ^>th  to  4 per  cent,  of  phosphoric 
acid,  and  from  about  7 to  30  per  cent,  of  hydroscopic  water. 
At  one  place  lake  ore  was  found  which  contained  as  much 
as  20  per  cent,  of  manganese.  These  ores  are  universally 
found  in  the  neighbourhood  of  reed-banks,  and  on  the 
slopes  of  the  shallows,  in  the  larger  And  deeper  lakes,  in 
layers  from  jo  to  200  yards  in  length,  from  5 to  15  yards 
in  breadth,  and  from  8 to  30  inches  in  thickness.  They 
never  occur  in  strong  currents  of  water.  The  same  variety 
is  never  met  with  throughout  the  whole  stream  ; thus,  as 
a rule,  gunpowder  ore  will  be  found  at  the  beginning,  then 
pearl  ore,  and,  lastly,  money  and  coke  ore.  Within  a 
short  time  lake  ore  is  reproduced.  We  can  watch 
its  formation  and  reproduction.  There  are  instances  of 
lakes  where  the  ore,  after  having  been  completely 
exhausted,  collected  again  in  the  course  of  twenty  or 
thirty  years  to  such  a degree  as  to  form  beds  of 
several  inches  in  thickness.  'Die  ores  arc  supposed  by 
some  to  be  of  infusorial  origin.  These  are  not  the  bog 
iron  ore*,  but  the  lake  ore*.  The  bog  ore  is  something 
quite  distinct  from  the  lake  ore.  The  mode  of  collecting 
the  lake  ores  will  interest  you,  I think.  During  the 
autumn,  when  the  lakes  ore  becoming  ice-bound,  the  col- 
lector begins  to  search  for  ore.  With  this  view,  he  intro- 
duces a long  pole  through  little  holes  made  in  the  ice  along 
the  slopes  of  the  shallows,  and  gently  strikes  the  bottom, 
when,  partly  by  the  sound  and  partly  by  the  touch,  he 
ascertains  whether  ore  is  present  or  not ; and  he  requires 
long  practice  in  order  to  perform  this  work  with  success. 
The  ore  collector  marks  the  boundaries  of  the  bed  of  ore 
which  he  thus  discovers  with  little  twigs  stuck  in  the  ice, 
and  so  acquires  legal  possession  of  it.  In  this  manner  he 
marks  out  as  many  places  as  he  purposes  to  work  during 
the  wintcT.  When  the  ice  is  strong  enough,  he  makes  a 
hole  in  it  about  three  feet  in  diameter  at  the  outer  boundary 
of  the  marked  claim,  and,  through  this  hole,  lets  down  to 
the  bottom  a riddle  of  perforated  iron  plate  fixed  to  a long 
pole.  Then,  by  the  use  of  an  iron  rake  about  two  feet 
broad,  also  fixed  to  a pole,  he  collects  the  ore  into  a heap 
at  the  bottom,  and  with  another  rake  about  Bix  inches 
broad  he  fills  the  riddle,  which  is  taken  out  and  emptied 
of  its  contents  upon  the  ice.  The  ore  in  this  state  is  mixed 
with  mud,  and  clay,  and  sand,  and,  in  order  to  separate 
these,  it  is  put  into  on  iron  riddle,  which  is  sunk  two  or 
three  inches  below  the  surface  of  the  water  and  receives 
a rocking  motion,  whereby  the  impurities  pass  through, 
leaving  the  ore  comparatively  pure.  Two  men  aro  gene- 
rally associated  in  this  work — one  being  employed  in 
collecting,  and  the  other  in  washing  the  ore.  If  the  ore 
ia  tolerably  plentiful,  a man  generally  collects  from  half  a 
ton  to  a ton  in  a day ; but  this  will  obviously  depend,  not 
only  on  his  skill,  but  also  on  the  nature  of  the  ore  and  the 
character  of  the  bottom  of  the  lake.  In  the  province  of 
6maland,  during  the  greater  part  of  the  winter,  the  occupa- 
tion of  ore-collecting  ia  extensively  carried  on.  In 
s86o,  tho  amount  of  ore  raised  in  Sweden  was  about 
22,000  tons.  I have  a number  of  original  analyses  of 
these  lake  ores  from  Sweden,  which  I obtained  a short 
time  ago.  I shall  not  trouble  you  with  the  details  of 
them  all.  They  are  essentially  impure  hydrated  sesqui- 
oxide of  iron.  The  following  is  a selection  from  these 
analyses : — 
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We  find  in  them  a little  alumina  and  a little  magnesia, 
as  we  might  expect,  and  also  a little  lime.  They  contain, 
on  the  average,  about  60  per  cent,  of  sesquioxide  of  iron, 
and  some  contain  even  68  or  69  per  cent.  They  all  contain 
more  or  less  of  manganeso.  Water  is  present  in  them  all 
— water  of  combination,  of  course,  as  well  as  the  hygro- 
scopic water  which  is  present  when  they  are  first  obtained. 
Phosphoric  acid  is  found  in  every  case,  but,  as  far  as  I 
can  make  out,  they  appear  to  contain  less  of  it  than  bog 
iron  ores.  From  the  analyses  befoie  me,  the  maximum  of 
the  phosphoric  ocid  is  1*128  per  cent.,  and  the  minimum  ia 
0*i 68  per  cent. 

If  we  conceive  a thick  bod  of  gunpowder  ore,  ex- 
tending over  a large  area,  and  consolidated  and  agglu- 
tinated by  some  means — it  may  be  by  carbonate  of  iron, 
or  it  may  be  by  silica — so  as  to  form  a compact  mass,  it 
strike*  me  that  we  should  get  such  a bed  as  we  are  now 
finding  in  Cleveland,  and  which  presents  an  dolitic  struc- 
ture ; and  I imagine  that  such  a bed  as  I have  supposed 
would  present  an  oolitic  structure  like  some  of  the  Cleve- 
land iron  ores. 

I have  next  to  bring  before  you  another  oxide  of  iron. 
We  have  spoken  of  the  protoxide,  and  we  have  spoken  of 
the  peroxide.  We  will  now*  speak  of  the  combination  of 
the  two,  or  what  is  supposed  to  be  a combination  of  tho 
two — namely,  magnetic  oxide  of  iron.  This  is  a great  sub- 
ject, and  one  of  extreme  difficulty,  in  many  respects,  to 
geologists  and  others.  This  magnetic  oxide  of  iron  hss 
played  a marvellous  part  in  the  economy  of  nature.  It 
may  be  regarded  as  composed  of  one  equivalent  of  pro- 
toxide of  iron  and  one  of  sesquioxide  of  iron,  so  that  it 
consists  of  three  equivalents  of  iron  and  four  of  oxygeu. 
It  crystallises  in  the  cubical  system.  In  nature  it  occurs 
magnificently  crystallised,  and  sometimes,  also,  massive. 
It  is  a product  of  various  metallurgical  operations.  Here 
is  a magnificent  specimen  of  crystallised  magnetic  oxido 
of  iron  from  chloritic  schist,  the  crystals  standing  out  in 
a stato  of  great  distinctness.  In  furnace  operations  we 
obtain  crystals  in  the  same  state— sometimes  beautifully 
distinct.  It  is  by  no  means  an  uncommon  product.  I 
have  a specimen  of  the  artificial  mineral  to  which  I wish  to 
call  your  attention  particularly.  It  is  a very  beautiful 
specimen,  in  dodecahedral  crystals  exactly  resembling  a 
Traversella  specimen.  The  artificial  mineral  in  this  form 
is  exceedingly  rare.  I have  seen  only  one  specimen. 
When  you  examine  it  in  contact  with  the  natural  mineral 
you  can  hardly  recognise  the  difference. 
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On  Boiling  Waltr, 

By  W.  Orove,  Esq.,  Q.C.,  F.R.S.,  M.R.I. 

A PAPER  by  M.  Donny  Memoires  de  V Acadimit  Boyalt 
dt  BrtixelUs 1843)  makes  known  the  fact  that  in  pro- 
portion as  water  is  deprived  of  air.  the  character  of  its 
ebullition  changes,  becoming  more  and  more  abrupt,  and 
boiling  like  sulphuric  acid  with  toubmavts,  and  that 
between  each  burst  of  vxpour  the  water  roaches  a tem- 
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perature  above  its  boiling  point.  To  effect  this,  it  is 
necessary  that  the  water  be  boiled  in  a tube  with  a narrow 
orifice,  through  which  the  vapour  issues ; if  it  be  boiled 
in  an  open  vessel  it  continually  reabsorbs  air  and  boils  in 
the  ordinary  way. 

In  ray  experiments  on  the  decomposition  of  water  by 
hear,  I found  that  with  the  oxy-hydrogen  gas  given  off 
from  ignited  platinum  plunged  into  water,  there  was 
always  a greater  or  lesa  quantity  of  nitrogen  mixed;  this 
I could  never  entirely  get  rid  of,  and  I was  thus  led  into 
a more  careful  examination  of  the  phenomenon  of  boiling 
water,  and  set  before  myself  this  problem — what  will  be 
the  effect  of  heat  on  water  perfectly  deprived  of  air  or  gas  ? 

Two  copper  wires  were  placed  parallel  to  each  other 
through  the  neck  of  a Florence  cask,  so  as  nearly  to  touch 
the  bottom ; joining  the  lower  ends  of  these  was  a fine 
latinum  wire,  about  an  inch  and  a-half  long,  and  bent 
orizontally  into  a curve.  Distilled  water,  which  had 
been  well  boiled  and  cooled  under  the  receiver  of  an  air- 
pump,  was  poured  into  this  flask  no  ns  to  fill  about  onc- 
fourth  of  its  capacity.  It  was  then  placed  under  the 
receiver  of  an  air-pump,  and  one  of  the  copper  wires 
brought  in  contact  with  a metallic  plate  covering  the 
receiver,  the  other  bent  backwards  over  the  neck  of  the 
flask,  and  its  end  made  to  rest  on  the  pump  plate.  By 
this  means,  when  the  terminal  wires  from  a voltaic 
battery  were  made  to  touch,  the  one  the  upper  and  the 
other  the  lower  plate,  the  platinum  wire  would  be  heated, 
and  the  boiling  continued  indefinitely  in  the  vacuum  of  a 
very  excellent  air-pump.  The  effect  was  very  curious ; 
the  water  did  not  boil  in  the  ordinary  manner,  but  at 
intervals  a burst  of  vapour  took  place,  dashing  the  water 
against  the  sides  of  the  flask,  some  escaping  into  the 
receiver.  (There  was  a projection  at  the  central  orifice 
of  the  pump-plate  to  prevent  this  overflow  getting  into 
the  exhausting  tube.) 

After  each  sudden  burst  of  vapour,  the  water  became 
perfectly  tranquil,  without  a symptom  of  ebullition  until 
the  next  burst  took  place.  These  sudden  bursts  occurred 
at  measured  intervals  ; so  nearly  equal  in  time  that,  had 
it  not  been  for  the  escape  from  the  flask,  at  each  burst,  of  a 
certain  portion  of  water,  the  apparatus  might  have  served 
as  a timepiece. 

This  experiment,  though  instructive,  did  not  definitely 
answer  the  question  1 had  proposed,  as  I could  not  of 
course  ascertain  whether  there  was  some  minute  residuum 
of  gas  which  would  form  the  nucleus  of  each  ebuillition ; 
and  I proceeded  with  others.  A tube  of  glass,  5 feet  long 
and  iVhs  inch  internal  diameter,  was  bent  into  a V- shape  ; 
into  one  end  a loop  of  platinum  wire  was  hermetically 
sealed  with  great  care,  and  the  portion  of  it  in  the  interior 
of  the  tube  was  platinised.  When  the  tube  had  been  well 
washed,  distilled  water,  which  had  been  purged  of  air  as 
before,  was  poured  into  it  to  the  depth  of  8 inches,  and 
the  rest  of  the  tube  filled  with  olive  oil ; when  the  V was 
inverted,  the  open  end  of  the  tube  was  placed  in  a vessel 
of  olive  oil,  so  that  there  would  be  8 inches  of  water 
resting  on  the  platinum  wire,  separated  from  the  external 
air  by  a column  of  4 feet  4 inches  of  oil.  The  projecting 
extremities  of  the  platinum  wire  were  now  connected 
with  the  terminals  of  a voltaic  battery,  and  the  water 
heated  ; some  air  was  freed  and  ascended  to  the  level  of 
the  tube— this  was  made  to  escape  by  carefully  inverting 
the  tube  so  as  not  to  let  the  oil  mix  with  the  water— and 
the  experiment  continued.  After  a certain  time  the  boil- 
ing assumed  a uniform  character,  not  by  such  sudden 
bursts  as  in  the  Florence  flask  experiment,  but  with 
larger  and  more  distinct  bursts  of  ebullition  than  in  its 
firnt  boiling. 

The  object  of  platinising  the  wire  was  to  present  more 
points  for  the  ebullition,  and  to  prevent  »oubre»ant 9 as 
much  as  possible. 

The  experiment  was  continued  for  many  hours,  and  in 
some  repetitions  of  it  for  days.  After  the  boiling  had 
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assumed  a uniform  character,  the  progress  of  the  vapour 
was  carefully  watched,  and  as  each  burst  of  vapour  con- 
densed in  the  oil,  which  was  kept  cool,  it  left  a minute 
bead  of  gas,  which  ascended  through  the  oil  to  the  bend 
of  the  tube : a bubble  was  formed  here  which  did  not 
seem  at  all  absorbed  by  the  oil.  This  was  analysed  by  a 
eudiometer,  which  I will  presently  describe,  and  proved 
to  be  nitrogen.  The  beads  of  gas,  when  viewed  through 
a lens  and  micrometer  scale  at  the  same  height  in  the  tube, 
appeared  as  nearly  as  may  be  of  the  same  sixe.  No 
bubble  of  vapour  was  condensed  completely,  or  without 
leaving  this  residual  bubble.  The  experiment  was  fre- 
quently repeated,  and  continued  until  the  water  was  so 
nearly  boiled  away  that  the  oil,  when  disturbed  by  the 
boiling,  nearly  touched  the  platinum  wire ; here  it  was 
necessarily  stopped. 

To  avoid  any  question  about  the  boiling  being  by 
electrical  means,  similar  experiments  were  made  with  a 
tube,  without  a platinum  wire,  closed  at  its  extremity,  and 
the  boiling  was  produced  by  a spirit  lamp.  The  effects 
were  the  same,  but  the  experiment  was  more  difficult  and 
imperfect,  os  the  bursts  of  vapour  were  more  sudden,  and 
the  duration  of  the  intervals  more  irregular. 

The  beads  of  gas  were  extremely  minute,  just  visible  to 
the  naked  eye,  but  were  made  visible  to  the  audience  by 
means  of  the  electric  lamp. 

In  these  experiments  there  was  no  pure  boiling  of  water 
— no  rupture  of  cohesion  of  the  molecules  of  water 
itself,  hut  the  water  was  boiled,  to  use  M.  Donny’s  ex- 
pression, by  evaporation  against  a surface  of  gas. 

It  is  hardly  conceivable  that  air  could  penetrate  through 
such  a column  of  oil,  the  more  so  as  the  oil  did  not  per- 
ceptibly absorb  the  nitrogen  freed  by  the  boiling  water 
and  resting  in  the  bend  of  the  tube  ; but  to  meet  this  con- 
jectural difficulty,  the  following  experiment  was  made ; — 
A tube,  1 foot  long  and  $ths  inch  internal  diameter,  bent 
into  a slight  angle,  had  a bulb  of  |-inch  diameter  blown 
on  it  at  the  angle  ; this  angle  was  about  three  inches  from 
one  cud  and  9 from  the  other  ; a loop  of  platinum  wire  w'as 
sealed  into  the  shorter  leg,  and  the  whole  tube  and  bulb 
filled  with  and  immersed  into  mercury  ; water,  distilled 
and  purged  of  air  as  before,  was  allowed  to  fill  the  short 
leg,  and  by  carefully  adjusting  the  inclination,  the  water 
could  be  boiled  so  as  to  allow  bubbles  to  ascend  into  the 
bulb  and  displace  the  mercury.  The  effect  was  the  same 
as  with  the  oil  experiment,  no  ebullition  without  leaving  a 
bead  of  gas  ; the  gas  collected  in  the  bulb,  and  was  cutoff 
by  what  may  be  termed  a valve  of  mercury,  from  the  boiling 
water,  then  allowed  to  escape,  and  so  on  ; the  experiment 
was  continued  for  many  days,  and  the  bubbles  analysed 
from  time  to  time ; they  proved,  as  before,  to  be  nitrogen  ; 
and,  as  before,  continued  indefinitely. 

A similar  experiment  was  made  without  the  platinum 
wire,  and  though,  from  the  greater  difficulties,  the  experi- 
ment was  not  so  satisfactory,  the  result  was  the  same. 

As  the  mercury'  of  the  common  barometer  will  keep  air 
out  of  its  vacuum  for  years,  if  not  for  centuries,  there 
could  be  no  absorption  here  from  the  external  atmosphere, 
and  I think  I am  fairly  entitled  to  conclude  from  the 
above  experiments— which  I believe  went  far  beyond  any 
that  have  been  recorded — that  no  one  has  yet  aeen 
the  phenomenon  of  pure  water  boiling — ».e.,  of  the  disrup- 
tion of  the  liquid  particles  of  the  oxy-  hydrogen  compound 
so  as  to  produce  vapour  which  will,  when  condensed, 
become  water,  leaving  no  permanent  gas.  Possibly,  in  my 
experiment  of  the  decomposition  of  water  by  ignited 
platinum,  it  may  be  that  the  sudden  application  of  intense 
heat,  and  in  some  quantity,  so  forces  asunder  the  molecules 
that,  not  having  sufficient  nitrogen  dissolved  to  supply 
them  with  a nucleus  for  evaporation,  the  integral  molecules 
are  severed,  and  decomposition  takes  place.  If  this  be  so, 
and  it  seems  to  me  by  no  means  a far-fetched  theory,  there 
is  probably  no  such  thing  as  boiling,  properly  so  called, 
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and  the  effect  of  heat  on  liquids  in  which  there  is  no  dis- 
solved gas  may  be  to  decompose  them. 

Considerations  such  as  these  led  me  to  try  the  effect  of 
boiling  on  an  elementary  liquid,  and  bromine  occurred  as 
the  most  promising  one  to  work  upon  ; as  bromine  could 
not  be  boiled  in  contact  with  water,  oil,  or  mercury,  the 
following  plan  was  ultimately  devised : — A tube,  4 feet  long 
and  Aths  inch  diameteT,  had  a platinum  loop  sealed  into 
one  closed  extremity  ; bromine  was  poured  into  the  tube 
to  the  height  of  4 inches ; the  open  end  of  the  tube  was 
then  drawn  out  to  a fine  point  by  the  blow-pipe,  leaving 
a small  orifice  ; the  bromine  was  then  heated  by  a spirit- 
lamp  ; and  when  all  the  air  was  expelled,  and  a jet  of 
bromine  vapour  issued  from  the  point  of  the  tube,  it  was 
sealed  by  the  blow-pipe.  There  was  then,  when  the 
bromine  vapour  had  condensed,  a vacuum  in  the  tube 
above  the  bromine.  The  platinum  loop  was  now  heated 
by  a voltaic  battery,  and  the  bromine  boiled  : this  was 
continued  for  some  time,  care  being  taken  that  the  boiling 
should  not  be  too  violent.  At  the  end  of  a certain  period 
— from  half  an  hour  to  an  hour — the  platinum  loop  gave 
way,  being  corroded  by  the  bromine  ; the  quantity  of  this 
had  slightly  decreased.  On  breaking  off,  under  water,  the 
point  of  the  tube,  the  water  mounted,  and  showed  a 
notable  quantity  of  permanent  gas,  which  on  analysis 
proved  to  be  pure  oxygen.  As  much  as  a quarter  of  a 
cubic  inch  was  collected  at  one  experiment.  The  platinum 
wire,  which  had  severed  at  the  middle,  was  covered  with 
a slight  black  crust,  which,  suspecting  to  be  carbon,  I 
ignited  by  a voltaic  spark  in  oxygen  in  a small  tube  over 
lime-water  ; it  seemed  to  give  a slight  opalescence  to  the 
liquid,  but  the  quantity  was  so  small  that  the  experiment 
was  not  be  relied  on.  No  definite  change  was  perceptible 
in  the  bromine ; it  seemed  to  be  a little  darker  in  colour, 
and  had  a few  black  specks  fioating  in  it,  which  I judged 
to  be  minute  portions  of  the  same  crust  which  had  formed 
on  the  platinum  w ire,  and  which  had  become  detached. 

The  experiment  was  repeated  with  chloride  of  iodine,  and 
with  the  same  result,  except  that  the  quantity  of  oxygen  was 
greater  : I collected  as  much  as  half  a cubic  inch  in  some 
experiments,  from  an  equal  quantity  of  chloride  of  iodine, 
the  platinum  wire,  however,  was  moro  quickly  acted  on 
than  with  the  bromine,  and  the  glass  of  the  tube  around 
it  to  some  extent. 

Melted  phosphorus  was  exposed  to  the  heat  of  the 
voltaic  disruptive  discharge  by  taking  this  between 
platinum  points  in  a tube  of  phosphorus,  similarly  to  an 
experiment  of  Davy’s,  but  with  better  means  of  experi- 
menting ; a considerable  quantity  of  phosphuretted 
hydrogen  w as  given  off,  amounting  in  several  experiments 
to  more  than  a cubic  inch. 

A similar  experiment  was  made  with  melted  sulphur, 
and  sulphuretted  hydrogen  was  given  off,  but  not  in  such 
quantities  as  the  phosphuretted  hydrogen.  I tried  in  vain 
to  carry  on  these  experiments  beyond  a certain  point ; the 
substance  became  pasty,  mixed  with  platinum  from  the 
arc,  and  from  the  difficulty  of  working  with  the  same 
freedom  as  when  they  wore  fresh,  the  glass  tubes  were 
always  broken  after  a certain  time.  Had  I time  for  work- 
ing on  the  subject  now,  I should  use  the  discharge  from 
the  Ruhmkorf  coil,  which  had  not  been  invented  at  the 
period  of  these  experiments.  At  a subsequent  period, 
when  this  discharge  was  taken  in  the  vacuous  receiver  of 
an  air-pump  from  a metallic  point  to  a metallic  capsule 
containing  phosphorus,  a considerable  yellow  deposit  lined 
the  receiver,  which,  on  testing,  turned  out  to  be  allotropic 
phosphorus.  No  gas  is,  however,  given  off.  I had  an  air- 
pump  (described  11  Phil.  Trans.,  1852,  p.  101)  which 
enabled  me  to  detect  very  small  quantities  of  gas,  but  I 
could  get  none.  It  was  in  making  these  experiments  that 
I first  detected  the  stria;  in  the  electric  discharge,  which 
have  since  become  a subject  of  such  interesting  observa- 
tions, which  are  seen,  perhaps,  more  beautifully  in  this 
phosphorus  vapour  than  in  any  other  medium,  and  which 


cease,  or  become  very  feeble,  where  the  allotropic  phos- 
phorus is  not  produced. 

I tried  also  phosphorus  highly  heated  by  a burning- 
glass  in  an  atmosphere  of  nitrogen,  but  could  eliminate  no 
perceptible  quantity  of  gas,  though  the  phosphorus  was 
changed  into  the  allotropic  form. 

It  is  not  difficult  to  understand  why  gas  is  not  per- 
ceptibly eliminated  in  the  last  two  experiments  ; the  effect 
is  probably  similar  to  that  described  in  my  paper  on  the 
**  Decomposition  of  Water  by  Heat where  when  the  arc 
or  electric  spark  is  taken  in  aqueous  vapour,  a minute 
bubble  of  oxyhydrogen  gas  is  freed  and  disseminated 
through  the  vapour,  recombination  being  probably  pre- 
vented by  this  dilution ; but,  however  long  the  experi- 
ment may  be  continued,  no  increased  quantity  of  the  gas 
is  obtained,  all  beyond  this  minute  quantity  being  recom- 
bined. If,  however,  the  bubble  of  gas  be  collected,  by 
allowing  the  vapour  to  cool,  and  then  expelled,  a fresh 
portion  is  decomposed,  and  so  on. 

So  with  the  phosphorus  in  the  experiments  in  the  air- 
pump  and  w'ith  the  burning-glass  ; if  any  gas  is  liberated 
it  is  probably  immediately  recombined  with  the  phospho- 
rus ; possibly  a minute  residium  might  escape  recombina- 
tion, but  the  circumstances  of  the  experiment  did  not 
admit  of  this  being  collected,  as  the  gas  was  with  the 
aqueous  vapour. 

When,  on  the  other  hand,  the  gas  freed  is  immediately 
cut  off  from  the  source  of  heat,  ns  when  the  spark  is 
taken  in  liquids,  on  indefinite  quantity  can  be  obtained. 

Decomposition  and  the  elimination  of  gas  may  thus 
take  place  by  the  application  of  intense  heat  to  a point  in 
a liquid,  or  also  in  gas  or  vapours;  but  in  the  latter  case 
it  is  more  likely  to  be  masked  by  the  quantity  of  g&s  or 
vapour  through  which  it  is  disseminated. 

I believe  there  are  very  few  gases  in  which  some  altera- 
tion does  not  take  place  by  the  application  of  the  intense 
heat  of  the  voltaic  arc  or  electric  spark.  If  the  arc  be 
taken  between  platinum  points  in  dry  oxygen-gas  over 
mercury,  the  gas  diminishes  indefinitely,  until  the  mercury 
risea,  and  by  reaching  the  point  where  the  arc  tokos  place, 
puts  an  end  to  |the  experiment.  I have  caused  as  much 
as  a cubic  inch  of  oxygen  to  disappear  by  this  means.  I 
at  one  time  thought  this  was  due  to  the  oxidation  of  the 
platinum  ; but  the  high  heat  renders  this  improbable,  and 
the  deposit  formed  on  the  interior  of  the  glass  tube  in 
w'hich  the  experiment  is  made  has  all  the  properties  of 

latinum-black ; so  if  the  spark  from  a Ruhmkorf  coil 

e taken  in  the  vapour  of  water  for  several  days,  a portion 
of  gas  is  freed  which  is  pure  hydrogen,  the  oxygen  freed 
being  probably  changed  into  ozone,  and  dissolved  by  the 
water  in  this  case,  while  in  the  former  it  combined  with 
the  mercury. 

I have  Alluded  to  the  eudiometer  by  which  I analysed 
the  gases  obtained  in  these  experiments  ; it  w*os  formed 
simply  of  a tube  of  glass,  frequently  not  above  ij  milli- 
metres in  diameter,  with  a loop  of  wire  hermetically 
sealed  into  one  end,  the  other  having  an  open  bell  mouth. 
By  a platinum  wire  a small  bubble  of  the  gas  to  be 
examined  could  be  got  up  through  water  or  mercury  into 
the  closed  end  of  the  tube,  and  by  the  addition  of  a bubble 
of  oxygen  or  hydrogen  gas,  a very  accurate  analysis  of 
very  minute  quantities  of  gas  could  be  made : I have 
analysed  by  this  means  quantities  no  larger  than  a 
partridge-shot. 

I need  hardly  allude  to  results  on  the  compound  liquids, 
such  as  oils  and  hydrocarbons,  as  the  fact  that  permanent 
gas  is  given  off  in  boiling  such  liquids  would  not  be  un- 
expected ; but  the  above  experiments  seem  to  show  that 
boiling  is  by  no  means  necessarily  the  phenomenon  that  lias 
generally  been  supposed,  viz. , a separation  of  cohesion  in 
the  molecules  of  a liqnid  from  distension  by  heat.  I 
believe,  from  the  close  investigation  I made  into  the  subject 
tbat  (except  with  the  metalB,  on  which  there  is  no 
evidence)  no  one  has  seen  the  phenomenon  of  pure  boiling 
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■without  permanent  gas  being  freed,  and  that  what  is 
ordinarily  termed  boiling  arises  from  the  extrication  of  a 
bubble  of  permanent  gas  either  by  chemical  decomposition 
of  the  liquid,  or  by  the  separation  of  some  gas  associated 
in  minute  quantity  with  the  liquid,  and  from  which  human 
means  hare  hitherto  failed  to  purge  it ; this  bubble  once 
extricated,  the  vapour  of  the  liquid  expands  it,  or,  to  use 
the  appropriate  phrase  of  M.  Donny,  the  liquid  evaporates 
against  the  surface  of  the  gas. 

My  experiments  arc,  in  a certain  sense,  the  complement 
of  his.  He  showed  that  the  temperature  of  the  boiling 
point  was  raised  in  some  proportion  as  water  was  deprived 
of  air,  and  that  under  such  circumstances  the  boiling  took 
place  by  toubresauts.  I have,  I trust,  shown  that  when 
the  vapour  liberated  by  boiling  is  allowed  to  condense,  it 
docs  not  altogether  collapse  into  a liquid,  but  leaves  a 
residual  bubble  of  permanent  gas,  and  that  at  a certain 
point  this  evolution  becomes  uniform. 

Boiling,  then,  is  not  the  result  of  merely  raising  a liquid 
to  a given  temperature,  it  is  something  much  more  complex. 

One  might  suppose  that  with  a compound  liquid  the 
initial  bubble  by  which  evaporation  is  enabled  to  take 
place  might,  if  all  foreign  gas  wctc  or  could  be  extracted, 
be  formed  by  decomposition  of  the  liquid  : but  this  could 
not  be  the  case  with  an  elementaay  liquid ; whence  the 
oxygen  from  bromine  or  the  hydrogen  from  phosphorus  and 
sulphur  } As  with  the  nitrogen  in  water,  it  may  bo  that  a 
minute  portion  of  oxygen,  hydrogen,  or  of  water  is  in- 
separable from  these  substances,  and  that  if  boiled  away 
to  absolute  dryness,  a minute  portion  of  gas  would  be  left 
for  each  ebullition. 

With  water  there  seems  a point  at  which  the  tempera- 
ture  of  ebullition  and  the  quantity  of  nitrogen  yielded 
become  uniform,  though  the  latter  is  excessively  minute. 

The  circumstances  of  the  experiments  with  bromine, 
phosphorus,  and  sulphur  did  not  permit  me  to  push  the 
experiment  so  far  as  was  done  with  water,  but  as  far  as  it 
went  the  result  was  similar. 

When  an  intense  heat,  such  as  that  from  the  electric 
spark  or  voltaic  arc,  is  applied  to  permanent  gas,  there 
are,  in  the  greater  number  of  cases,  signs  either  of  chemical 
decomposition  or  of  molecular  change ; thus  compound 
gases,  such  as  hydrocarbons,  ammonia,  the  oxides  of 
nitrogen,  and  many  others  are  decomposed.  Phosphorus 
in  vapour  is  changed  to  allotropic  phosphorus,  oxygen  to 
ozone,  which,  according  to  present  experience,  may  be 
viewed  as  allotropic  oxygen.  There  may  be  many  cases 
where,  as  with  aqueous  vapour,  a small  portion  only  is 
decomposed,  and  this  may  be  so  masked  by  the  volume 
of  undecomposed  gas  as  to  escape  detection.  If,  for  in- 
stance, the  vapour  of  water  were  incondensable,  the  fact 
that  a portion  of  it  is  decomposed  by  the  electric  spark  or 
ignited  platinum  would  not  have  been  observed. 

All  these  facta  show  that  the  effect  of  intense  heat  applied 
to  liquids  and  gases  is  much  less  simple,  and  presents 
greater  interest  to  the  chemist,  than  has  generally  been 
supposed.  In  far  the  greater  number  of  cases,  possibly  in 
all,  it  is  not  mere  expansion  into  vapour  which  is  produced 
by  intense  heat,  but  there  is  a chemical  or  molecular 
change.  Had  circumstances  permitted,  I should  have 
carried  these  experiments  ftirthcr,  and  endeavoured  to 
find  an  experimentum  crude  on  the  subject.  There  are 
difficulties  with  such  substances  as  bromine,  phosphorus, 
&c.,  arising  from  their  action  on  the  substances  used  to 
contain  and  heat  them,  which  are  not  easy  to  vanquish, 
and  those  who  may  feel  inclined  to  repeat  my  experiments 
will  find  these  difficulties  greater  than  they  appear  in 
narration ; but  I do  not  think  they  are  insuperable,  and 
hope  that,  in  the  hands  of  those  who  are  fortunate  enough 
to  have  time  at  their  disposal,  they  may  be  overcome. 

To  completely  isolate  a substance  from  the  surrounding 
air,  and  yet  be  able  to  experiment  on  it,  is  tar  more  diffi- 
cult than  is  generally  supposed.  The  air-pump  is  but  a 
rude  mode  for  such  experiments  as  are  here  detailed. 


Caoutchouc  joints  are  out  of  the  question.  Even  platinum 
wires  carefully  sealed  into  gloss,  though,  as  far  os  I have 
been  able  to  observe,  forming  a joint  which  will  not  allow 
ga9  to  pass,  yet  it  is  one  through  which  liquids  will  effect 
a passage,  at  all  events,  when  the  wires  are  repeatedly 
heated. 

In  some  experiments  with  the  ignited  platinum  wire 
hermetically  sealed  into  a tube  of  glass,  the  end  of  the  tube 
containing  the  platinum  wire  was  placed  in  a larger  tube 
of  oil,  to  lessen  the  risk  of  cracking  the  glass.  After  some 
days’  experimenting,  though  the  sealing  remained  perfect, 
a slight  portion  of  carbon  was  found  in  the  interior  liquid. 
This  does  not  affect  the  results  of  my  experiments,  as  I 
repented  them  with  glass  tubes  closed  at  the  end  and 
without  platinum  wires,  and  also  without  the  oil  bath; 
but  it  shows  how  difficult  it  is  to  exclude  sources  of  error. 
When  water  has  been  deprived  of  air  to  the  greatest  prac- 
ticable extent  it  becomes  very  avid  for  air.  The  following 
experiment  is  an  instance  of  this  : — A single  pair  of  the 
gas  battery,  the  liquid  in  which  was  cut  off  from  the 
external  air  by  a creased  glass  stopper,  having  one  tube 
filled  with  water,  the  other  with  hydrogen ; the  platinised 
platinum  plates  in  each  of  these  tubes  were  connected 
with  a galvanometer,  and  a deflection  took  place  from  the 
reaction  of  the  hydrogen  on  the  air  dissolved  in  the  water. 
After  a time  the  deflection  abated,  and  the  needle  returned 
to  zero,  all  the  oxygen  of  the  air  having  become  combined 
with  the  hydrogen.  If  now  the  stopper  were  taken  out,  a 
deflection  of  the  galvanometric  needle  immediately  took 
place,  showing  that  the  air  rapidly  enters  the  water  as 
water  would  a sponge.  Absolute  chemical  purity  in  the 
ingredients  is  a matter,  for  refined  experiments,  almost 
unattainable.  The  more  delicate  the  test,  the  more  some 
minute  residual  product  is  detected.  It  would  seem  (to 
put  the  proposition  in  a somewhat  exaggerated  form)  that 
in  nature  everything  is  to  be  found  in  anything  if  we  care- 
fully look  for  it. 

I have  indicated  the  above  sources  of  error  to  show  the 
close  pursuit  that  is  necessary  when  looking  for  these 
minute  residual  phenomena.  Enough  has,  I trust,  been 
shown  in  the  above  experiments  to  lead  to  the  conclusion 
that  hitherto  simple  boiling,  in  the  sense  of  a liquid  being 
expanded  by  heat  into  its  vapour  without  being  decom- 
posed or  having  permanent  gas  eliminated  from  it,  is  a 
thing  unknown.  Whether  such  boiling  can  take  place 
may  be  regarded  as  an  open  question,  though  I incline  to 
think  it  cannot ; that  if  water,  for  instance,  could  be  abso- 
lutely deprived  of  nitrogen,  it  would  not  boil  until  some 
portion  of  it  was  decomposed  ; that  the  physical  severance 
of  the  molecules  by  heat  is  also  a chemical  severance.  If 
there  be  anything  in  this  theoretic  view,  there  is  great 
romisc  of  important  results  on  elementary  liquids,  if  the 
ifficulties  to  which  I have  alluded  can  be  got  over. 

The  constant  appearance  of  nitrogen  in  water,  when 
boiled  off  out  of  contact  with  the  air  almost  to  the  last 
drop,  is  a matter  well  worthy  of  investigation.  I will  not 
speculate  on  what  possible  chemical  connection  there  may 
be  between  air  and  water.  The  preponderance  of  these 
two  substances  on  the  surface  of  our  planet,  and  the 
probability  that  nitrogen  is  not  the  inert  diluent  in  respi- 
ration that  is  generally  supposed,  might  give  rise  to  not 
irrational  conjectures  on  some  unknown  bond  between  air 
and  water.  But  it  would  be  rash  to  announce  any  theory 
on  such  a subject ; better  to  test  any  guess  one  may  make 
by  experiment  than  to  mislead  by  theory  without  sufficient 
data,  or  to  lessen  the  value  of  facts  by  connecting  them 
with  erroneous  hypotheses. 


ACADEMY  OF  SCIENCES. 

March  14. 

The  early  day  on  which  we  are  compelled  to  go  to  press 
obliges  us  to  notice  very  shortly  the  proceedings  of  the 
Academy.  A memoir  entitled  “Jieitarchce  on  the  lietpira- 
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tion  of  Fruit  9,"  by  M.  C ah  ours,  was  read,  to  which  we 
shill  have  to  direct  further  attention.  At  present  we  can 
only  say  that  the  author  findB  no  gases  but  carbonic  acid 
and  nitrogen  in  fruits.  M.  Scheurer-KesteT  sent  a con- 
tinuation of  his  “ Researches  on  Le  Blanc' » Process ,”  which 
wc  shall  translate  at  length.  M.  Kekule  contributed  an 
interesting  letter  on  the  " Atomicity  of  Elements ,”  in 
answer  to  the  opinions  of  M.  Naguet  before  referred  to. 
We  shall  give  both  these  communications  in  our  next. 
M.  Girard  sent  a short  note  on  the  “ Difficulty  of  Separa- 
ting Sulphates  by  means  of  Alcohol.”  When  free  sulphuric 
acid  is  to  be  estimated  in  the  presence  of  sulphates, 
some  one  (on)  has  recommended  that  the  latter  should  be 
precipitated  by  means  of  alcohol,  and  the  free  acid  deter- 
mined after  evaporation.  But  M.  Girard  Iirb  discovered 
for  himself  that  some  sulphates  are  slightly  soluble  in 
alcohol,  and  hence  exact  results  are  not  obtained  by  the 
method.  The  above,  probably,  is  not  the  process  our 
readers  would  adopt ; but  the  author’s  experience  is  worth 
having. 


NOTICES  OP  BOOKS. 

International  Exhibition  ; Jurors*  Report.  Class  II.,  Section 

A.  Chemical  Products  and  Processes.  Reporter,  A.  W. 

IIofmann,  F.R.S.,  LL.D.,  &c.,  &c. 

(seventeenth  notice.) 

(Cont i»unl  f rout  page  141.) 

The  magnificent  blue  dyo  obtained  by  the  action  of 
iodide  of  amyl  on  the  chinoleino  derived  from  cinchonine 
has  been  described  in  our  pages  by  the  discoverer,  Mr.  C.  G, 
Williams.  Our  readers  will  find  a detailed  account  of  the 
process  at  page  219,  voL  ii.,  of  the  Chemical  News.  “This 
colouring  matter,”  says  the  Report,  “perhaps  the  most 
beautiful  known  up  to  the  present  time,  is,  unfortunately, 
so  fugitive  and  so  easily  acted  on  by  light,  that  it  is 
destroyed  in  s very  short  time.  It  is  much  to  bo  regretted 
thit  no  one  has  vet  succeeded  in  giving  more  stability  to 
the  chinoleine  blue,  as  the  silk  stuff  dyed  with  this 
colouring  matter,  which  exhibit  a superb  blue  by  day, 
reflect  violet  tints  of  extraordinary  beauty  by  candle  or 
gas-light.”  To  this  wo  may  add,  that  the  SoctfU  In - 
dustrielle  de  Shtlhouse  has  offered  a gold  medal  and  a prize 
of  io,ooof.  for  the  discovery  of  a method  of  rendering  the 
colour  permanent. 

Cyanine,  as  the  colour  has  been  named,  may  be  obtained 
in  the  crystalline  state,  as  well-formed  prisms,  which 
reflect  a green  metallic  lustre  with  a golden  tint.  They 
are  very  slightly  soluble  in  water,  but  dissolve  readily  in 
alcohol.  The  solution  is  of  a magnificent  blue  colour,  with 
a coppery  iridescence  on  the  surface.  Acids  destroy  the 
colour,  while  ammonia  and  caustic  alkalies  leave  it  appa- 
rently unchanged,  but  in  reality  separate  it  as  a finely  - 
divided  precipitate  floating  in  a colourless  solution. 

Dr.  Hofmann  analysed  these  green  crystals,  and  found  j 
them  to  consist  of  “ a mechanical  mixture  of  two  iodides 
represented  respectively  by  the  formula— 

C„HsaN2I,  aud 

the  latter  predominating  almost  to  the  exclusion  of  the 
former.”  We  need  not  quote  further  on  the  chemistry  of 
these  interesting  compounds,  as  the  reader  will  find  Dr. 
Hofmann’s  paper  on  the  subject  at  page  85,  vol.  vii.,  of 
the  Chemical  News. 

A blue  colour,  to  which  the  name  azulinc  has  been 
given,  is  obtained  from  carbolic  acid.  The  process, 
patented  by  MM.  Guinon,  Marnas,  and  Bonnet,  is  shortly 
as  follows : — Ten  parts  of  carbolic  acid  are  heated  with 
from  four  to  eight  parts  oxalic  acid  and  four  parts  sul- 
phuric acid,  until  the  colour  and  consistence  of  the  mix- 
ture indicate  the  operation  finished.  The  product  is  then 
washed  with  water  to  remove  the  excess  of  acid,  when  a 
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gTeen  paste  is  left  behind.  One  part  of  this  paste  is  now 
heated  in  a digester  with  two  and  a-half  parts  of  com- 
mercial ammonia  for  three  hours  to  1500  C.  In  the*  way 
a dense  red  coloured  solution  is  obtained  which  will  dye 
silk  and  wool  red.  To  this  red  dye  the  discoverers  give 
the  name  peonine.  In  order  to  obtain  the  blue  azuline 
five  parts  of  peonine  are  heated  for  several  hours  with  six 
or  eight  parts  of  aniline.  There  is  a little  mystery  in  the 
description  of  the  process  here,  which  the  learned  author 
of  the  Report  cannot  clear  up.  It  is  not  said  whether  the 
peonine  is  to  be  used  dry  or  in  paste,  nor  is  the  tempera- 
ture stated  to  which  the  mixture  with  aniline  is  to  be 
submitted.  However,  if  the  process  be  conducted  suc- 
cessfully, a blue  colouring  matter  is  obtained  which  can  be 
purified  by  washing  with  hot  coal  gas  naphtha  and  caustic 
' alkalies.  Then,  after  washing  with  acidulated  water  and 
drying,  the  azuline  is  obtained  as  a fine  powder  with  a 
golden  lustre,  soluble  in  wood-spirit  and  common  alcohol, 
the  solution  being  at  once  applicable  to  dyeing  and  print- 
ing. When  applied  to  silk,  however,  the  bath  is  acidu- 
lated with  a little  sulphuric  acid. 

Picric  acid  is  another  colouring  matter  derived  from 
phenol,  as  all  our  readers  know,  by  the  action  of  nitric 
acid.  We  need  not  describe  the  process  for  its  manu- 
facture, but  it  may  be  new  to  some  to  know  that  the 
best  way  of  separating  the  acid  from  the  tarry  matter  of 
the  crude  product  is  to  convert  it  into  a salt — say  of  soda 
— taking  care  to  avoid  an  excess  of  the  alkali,  and  then, 
after  filtration,  to  decompose  the  pic  rate  of  soda  at  a boiling 
heat,  with  an  excess  of  sulphuric  acid.  The  picric  acid 
thus  separated  is  nearly  insoluble  in  the  mother  liquors, 
and  crystallises  out  as  the  liquor  cools  almost  chemically 
pure. 

The  uses  of  picric  acid  itself  as  a yellow  dye  are  too 
well  known  to  need  description  here.  It  promises,  how- 
ever, to  furnish  another  series  of  red,  purple,  and  blue 
dyes;  for  each  of  these  colours  is  produced  by  the  action 
of  reducing  agents — red,  with  a ferrous  salt  and  an  alkali; 
purple,  with  cyanide  of  potassium  and  ammonia  ; and 
blue,  with  stannous  chloride.  Very  little  is  known  of 
these  colours,  and  no  one  bus  yet  received  any  practical 
application. 

Naphthaline  colours  are  very  briefly  noticed  in  the 
report.  Xaphthazarin,  the  substance  like  alizarine,  is 
remarkable  ; but  unfortunately  it  dyes  a very  dull  colour, 
aud  therefore  receives  no  industrial  application. 

We  have  now  finished  with  the  coal-tar  colours.  The 
space  to  which  our  notices  have  extended  oblige  us  to 
omit  much;  but  we  cannot  forbear  quoting  the  eloquent 
conclusion  to  this  section  of  the  report,  for  the  sake  of  the 
moral  it  inculcates : — 

" only  four  [now  five]  years  ngo,  aniline  and 

its  derivations  were  spoken  of  by  an  able  writer  in  the 
following  terms:— ‘The  compounds  of  anilino  are  to  be 
reckoned  by  hundreds;  but  they  are  not  the  subjects  of 
manufacture;  they  are  not  articles  of  commerce;  they  are 
of  no  use  in  the  aits  ; they  are  applied  to  no  use  in  domestic 
economy ,*  &c.  IIow  great  the  difference  between  this 
opinion  and  the  verdict  of  wondering  npplause  and 
admiration  now  pronounced  in  its  favour  by  the  thou- 
sands who  daily  crowd  to  see  at  the  Exhibition  the  radiant 
beauty  of  its  marvellous  derivatives  ! 

“ Yes  ! it  is  not  too  much  to  say  that  the  history  of  the 
chromatic  derivatives  of  aniline,  phenol,  naphthaline,  and 
other  coal-tar  products,  is  a splendid  demonstration  of  the 
power  and  utility  of  chemistry.  But  this  history  teaches 
us  another  and  a nobler  lesson  still,  and  one  which,  in 
closing  this  section,  the  reporter  would  once  more  recall ; 
for  it  is  apt  to  be  forgotten  in  a great  industrial  country 
like  England,  where  fortune  ever  tempts  the  chemist  from 
the  hard  mountain  path  of  pure  scientific  research  to  the 
smiling  slopes  of  lucrative  industrial  application.  That 
lesson,  based  on  the  discovery  of  benzol,  and  pointing  to 
the  illustrious  name  of  its  discoverer,  Faxaday,  bids  us, 
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if  we  would  reach  the  noblest  heights  of  fame,  to  seek 
furs  truth;  careless  of  industrial  advantage  to  ourselves, 
yet  sure  that  from  our  labours  practical  good  will  in  due 
season  flow,  for  the  benefit  of  all  mankind.'1 

Some  common-place  reflections  are  suggested  by  the 
above ; but  we  must  leave  the  reader  to  make  them  for 
himself. 

We  have  now  nearly  done  with  this  report ; but  wc  can- 
not leave  this  section  without  again  expressing  our  thanks 
to  the  learned  author  whose  labours  have  given  to  the  book 
an  interest  far  more  lasting  than  that  which  generally 
attaches  to  a work  of  the  kind. 


CORRESPONDENCE. 


Purification  of  Oxalic  Acid. 

To  the  Editor  of  the  Chemical  News. 

Str, — Will  you  allow  roc  to  make  known  in  your  columns 
the  results  of  some  experiments  on  the  purification  of 
oxalic  acid  in  which  I was  engaged  when  1 received  your 
number  for  February  6,  containing  M.  Maumcn6's  method 
of  obtaining  this  acid  practically  pure  ? 

Following,  as  I thought,  the  directions  of  Mohr  quoted 
by  Fresenius  (4*  Quantitative  Analysis,”  p.  90),  I found, 
with  M.  Maumen£,  that  the  more  frequent  the  crystallisa- 
tions the  richer  the  crystals  grew  in  impurity,  indicated 
by  ignition.  As  these  directions  are  to  leave  a large 
quantity  of  the  acid  undiraolved  by  luke-warm  water,  the 
author  was  no  doubt  quite  aware  of  the  difficulties  to  be 
overcome,  and  relied  on  the  acid  oxalates  being  left  un- 
diisolved.  I may  have  dissolved  these  up  by  using  water 
in  too  great  quantity,  or  of  too  high  a temperature  ; how- 
ever this  may  be,  despairing  of  the  whole  process,  I 
dissolved  all  the  crops  of  crystals  together  in  nearly  boiling 
water,  with  the  addition  of  enough  nitric  acid  to  render 
the  liquid  strongly  acid.  The  crystals  deposited,  on  cool- 
ing, were  in  thick  prisms,  and  when  washed  and  pressed 
they  left  a very  small  residue ; after  two  crystallisations 
of  these,  a crop  of  crystals  was  obtained,  leaving  only 
when  dry  *016  per  cent,  of  a reddish,  slightly  alkaline 
residue,  and  the  mother  liquor  of  the  crop  preceding 
these  gave  on  evaporation  crystals  affording  *01 59  per  cent, 
of  a similar  residue,  while  from  the  mother  liquors  of 
both  these  crops  evaporated  together  crystals  were  obtained 
in  which  I could  not  weigh  the  residue  from  about  30 
grains.  As  M.  Mauraen6's  purest  crystals  contained  *09 
per  cent,  of  residue,  it  is  evidently  an  excellent  plan  to 
render  the  original  water  strongly  acid  in  purifying  oxalic 
acid.  I am,  &c.  Henry  How. 

University  of  Klng’n  College,  Windsor,  Kora  Scotia,  February  19. 


Bankers'  Cheque  Paper. 

To  the  Editor  of  the  Chemical  News. 

Sir, — I see  in  your  last  number  an  allusion  to  the  dis- 
cussion which  is  now  taking  place  in  regard  to  the  so- 
called  nnti-forgcry  paper  for  bankers'  cheques. 

I have  been  lately  engaged  in  the  examination  of  a few 
of  these  papers,  and  I think  that  some  of  your  readers 
may  perhaps  feel  interested  in  hearing  the  results  of  my 
observations. 

The  first  cheques  which  were  submitted  to  me  were 
marked  “ Barclay's  Patent  Indelible,  London,”  and 
proved  on  analysis  to  contain  ferrocyanide  of  manganese. 
The  paper  was  white,  and  was  printed  with  an  ink  appa- 
rently owing  its  colour  to  carmine. 

I immersed  one  of  the  cheques  in  a dilute  solution  of 
hypochlorite  of  calcium.  The  whole  of  the  writing 
speedily  disappeared,  but  a brown  stain  remained  upon 
the  paper.  I then  washed  it,  and  treated  it  for  a few 
seconds  with  dilute  sulphurous  acid,  which  restored  the 
paper  to  its  original  whiteness.  During  this  process  the 
printed  portions  were,  of  course,  removed,  os  well  as  the 


! written  ones  ; but  this  would  have  been  the  case  equally 
if  Mr.  Barclay’s  process  had  not  been  applied  to  the  paper. 
In  another  experiment  I applied  the  same  process  to  one 
of  Mr.  Barclay' 8 cheques  on  which  ordinary  printing  ink 
had  been  used.  In  this  case  no  difficulty  was  experienced  ; 
the  whole  of  the  writing  was  removed,  the  printing  was 
unaltered,  and  although  the  original  green  of  the  paper 
had  acquired  a bluer  shade,  yet  it  was  found  easy  to 
restore  the  colour  by  tinting  with  yellow. 

I subsequently  found  that,  by  the  careful  use  of  oxalic 
acid,  it  was  possible  to  remove  portions  of  writing  even 
from  the  carmine-printed  cheques  without  alteration  in  the 
colour  of  the  paper,  and  with  scarcely  any  injuiy  to  the 
printing. 

I think  it  is  evident  from  these  facts  that  Mr.  Barclay's 
process  affords  no  security  at  all  against  the  removal  of 
tvriting  from  paper. 

On  reviewing  the  numerous  patents  which  have  been 
taken  out  at  various  times  for  the  protection  of  banker*' 
cheques  from  fraud,  one  cannot  help  being  struck  with 
the  want  of  originality  which  has  characterised  a good 
many  of  them.  The  following  list  of  a few  of  these  patents 
will  illustrate  this  : — 

1817.—  Gabriel  Tigere.  Ferrocyanide  of  potassium  in- 
corporated with  the  pulp. 

183-. — David  Stevenson.  Impure  ferrocyanide  of  man- 
ganese in  the  pulp. 

,858. — "W.  Herapath.  Ferrocyanides,  ferricyanides,  and 
•ulphocyanides,  but  preferably  ferrocyanide  of  potassium. 

1858.— Seyd  and  Brewer.  Ferrocyanide  of  potassium. 
(Provisional  protection  only.) 

1 g 59. — Robert  Barclay.  Various  processes  are  described, 
but  the  preference  is  given  to  the  use  of  ferrocyanide  of 
manganese. 

It  is  impossible  not  to  see  the  essential  similarity  in 
these  five  patents.  Stevenson  evidently  intended  the  use 
of  ferrocyanide  of  manganese,  but  he  describes  a bad  pro- 
cess for  obtaining  it.  Mr.  Barclay  avoids  this  difficulty 
by  describing  no  process  at  all,  and  then  claims  a patent 
right  for  an  original  idea  ! — I am,  &c. 

Cuas.  W.  Heaton. 

Charing  Cro<*  IlcspiUJ,  March  16. 

[Dr.  Lethcby,  we  are  informed,  has  completely  discharged 

the  writing  on  Barclay’s  patent  paper,  without  affecting 

the  colour  of  the  paper,  by  the  use  of  very  dilute  acid. 

—Ed.  C.X.] 


MISCELLANEOUS. 

Royal  society. — The  following  gentlemen  are  pro- 
posed for  election  as  members  of  the  Royal  Society : — 
Alexander  Armstrong,  M.D  , William  Baird,  M.D.,  8ir 
Henry  Barkly,  K C.B  , Henry  Foster  Baxter,  Sir  Charles 
Tilstone  Bright,  William  Brinton,  M-D.,  John  Charles 
Bucknill,  M.D.,  Lieut.-Col.  John  Cameron,  R.E.,  T. 
Spencer  Cobbold,  M.D.,  the  Hon.  James  Cockle,  M.A., 
Henry  Dircks,  Alexander  John  Ellis,  John  Evans,  William 
Henry  Floiver,  Sir  Charles  Fox,  George  Gore,  George 
Robert  Gray,  Thomas  Grubb,  Henri  Gucneau  de  Mussy, 
M.D.,  William  Augustus  Guy,  M.B.,  George  Harlov,  M.D., 
Sir  John  Charles  Dairy mple Hay,  Bart.,  Benjamin  Hobson, 
M.D.,  William  Charles  Hood,  M.D.,  Fleeming  Jenkin, 
William  Jenner,  M.D.,  Edmund  C.  Johnson,  M.D.,  Prof. 
Leone  Levi,  Walter  Augustus  Lewis,  M.B.,  Sir  Charles 
Locook,  M.D.,  Edward  Joseph  Lowe,  the  Hon.  Thomas 
M'Combie,  Sir  Joseph  OUiffe,  M.D.,  George  Waring 
Ormerod,  Thomas  Lambc  Phipson,  John  Russell  Reynolds, 
M.D.,  William  Henry  Leighton  Russell,  B.A.,  William 
Sanders,  Col.  William  James  Smythe,  R.A.,  Lieut. -Col. 
Alexander  Strange,  Thomas  Tate,  Charles  Tomlinson, 
George  Charles  Wallich,  M.D.,  Robert  Warington,  Charles 
Wye  Williams,  Nicholas  Wood,  Henry  Worms. 


Miscellaneous. 
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CTarmicmi  Society. — The  annual  meeting  of  the 
Chemical  Society  will  be  held  at  Burlington  House  on  the 
30th  inst.  The  following  is  the  list  of  officers  proposed 
for  election: — President— A.  W.  Williamson,  PhD., 
F.R.S.  Vice-Presidents,  who  hare  filed  the  Office  of  Presi- 
dent -W.  T.  Brande,  F.R.S. ; B.  C.  Brodie,  F.R.S. ; 
C.  G.  B.  Daubeny,  Ml),  F.R.S.  ; Thomas  Graham, 
F.R.S.  ; A.  W.  Hofmann,  Ph.D.,  LL.D.,  F.R.S. ; W.  A. 
Miller,  M.D  , F.R  S.;  Lyon  Playfair,  Ph.D. ,C.B.,  F.R.S.; 
Colonel  Philip  Yorke,  F.R.S.  Vice- Ft  esidents—  W alter 

Crum,  F.R.S. ; Alfred  Smee,  F.R.S. ; John  Stenhouse, 
LL.D.,  F.R.8.;  Robert  Warington.  Other  Members  of 
Council — F.  A.  Abel,  F.R.S.;  Thomas  Andrews,  M.D., 
F.R.S.;  Dugald  Campbell;  H.  Debus,  Ph.D.,  F.R.S.; 
J.  B.  Lawes,  F.R.S. ; A.  Matthiessen,  Ph.D,,  F.R.S. ; 
Hugo  Miiller,  Ph.D. ; E.  C.  Nicholson  ; W.  J.  Russell, 
Ph.D.;  Maxwell  Simpson,  M.B.,  F.R.S.;  J.  T.  Way; 
C.  Greville  Williams,  F.R.S.  Secretaries — Theophilus 
Redwood,  Ph.D. ; William  Odling,  M B.,  F.R.S.  Foreign 
Secretary — E.  Frankland,  Ph.D.,  F.R.S.  Treasurer — 

Warren  De  la  Rue,  Ph.D.,  F.R.S. 

Society  of  Arts. — The  following  six  lectures  on 
**  Chemistry  applied  to  the  Arts”  will  be  delivered  at  the 
above  Society,  by  Dr.  F.  Crace  Calvert,  F.R.S.,  on  suc- 
cessive Thursday  evenings,  at  8 o'clock,  commencing 
March  31  ; — 

Lecture  I. — Bones. — Composition  of  raw  and  boiled 
bones.  The  manufacture  of  superphosphate  of  lime. 
Application  to  agriculture.  Bone-black  or  char,  and  their 
use  in  augar  refining.  Phosphorus , its  properties,  extrac- 
tion, and  employment  in  manufacture  of  matches.  Horn 
and  Itory , their  composition  and  applications. 

Lecture  II.  — Gelatine,  Glue,  Bone-size,  Chondritis , their 
preparation,  chemical  properties,  nutritive  value,  and  ap- 
plication to  arts  and  manufactures.  Artificial  tortoiseshell. 
Isinglass , its  adulterations  and  adaptations  to  clarification 
of  fluids.  Skins  and  the  art  of  tanning. 

Lecturb  III.— Leather.  — The  art  of  the  currier. 
Morocco,  Russia,  and  patent  leathers.  The  art  of  tanning 
skins.  Chamois  and  glove  skins.  Parchment.  Ilair , its 
composition  and  dyeing.  Wool , its  washing,  scouring, 
bleaching,  and  dyeing.  Silk , its  adulterations  and  con- 
ditioning. 

Lecture  IV. — Animal  Fatty  Matters,  the  various  pro- 
cesses for  liberating  them  from  the  tissues  in  which  they 
are  contained.  Their  composition  and  conversion  into 
soap.  Composite  candles.  The  refining  of  lard.  Cod-liter, 
sperm , and  other  oils.  Spermaceti  and  Wax. 

Lecture  V. — Flesh,  its  chief  constituents,  boiling, 
roasting,  and  preservation.  Animal  black,  its  manufacture 
and  applications.  The  employment  of  animal  refuse  in  the 
manufacture  of  prussiate  of  potash.  Prussian  bins. 
Manufacture  of  artificial  animal  manures. 

Lecture  VI. — Animal  Liquids . — Bile,  its  purification 
and  detergent  properties.  Blood,  its  application  in  the 
refining  of  sugar  and  the  manufacture  of  albumen. 
Albumen,  its  use  in  calico  printing  and  photography. 
Urine,  its  uses.  Milk,  its  composition,  properties,  falsi- 
fication, and  preservation.  A few  words  on  putrefaction. 

A full  report  of  the  above  lectures,  corrected  by  the 
author,  will  be  published  in  this  Journal. 

ftiiver  Alum. — In  a letter  from  Professor  Church 
to  the  Editor,  he  announces  that  he  has  prepared  a silver 
alum  (the  idea  of  the  existence  of  such  a compound  being 
due  to  Mr.  Northcote).  Equivalent  quantities  of  Ag.jSO* 
and  Al43&04  were  heated  together  in  a scaled  tube  in  an 
oil-bath  until  the  Ag3J>04  had  completely  dissolved  in  the 
small  quantity  of  water  present.  On  cooling,  octohcdrona 
were  deposited.  Theso  were  found  on  analysis  to  be — 

Ag1SG4,Al43^4+  i4H20 
-z(  AgO, SO,,  AljO^SO,  + 24UO). 

They  were  resolved  by  water  into  their  respective  salts. 


New  Voltaic  ^iie. — M.  Maistre  Fils  has  proposed 
a new  voltaic  pile.  The  peculiarity  consists  in  the  em- 
ployment of  iron  instead  of  zinc  for  the  oxidsble  metal, 
and  in  the  arrangement  of  the  charcoal  or  copper  discs ; 
these,  which  are  circular,  are  all  placed  on  a spindle  which 
can  be  made  to  revolve ; the  discs  dip  into  the  liquid  in 
the  cups  to  such  an  extent  that  about  one-third  of  their 
surface  is  covered  ; the  exciting  liquid  employed  is  water 
containing  a hundredth  part  of  its  volume  of  nitric  acid. 
Iron  is  considered  better  than  zinc,  because  there  is  no 
danger  of  its  forming  a deposit  on  the  discs,  the  revolu- 
tion of  w'hich  prevents  their  becoming  coated  with 
hydrogen,  and  so  rendered  inactive. 

New  Mode  of  III  uni i mutton. — M.  Soubra,  a Pro- 
fessor of  Mathematics,  has  invented  a new  method  of 
illumination,  or  rather  a method  of  inverting  a flame,  by 
the  adoption  of  which  several  advantages  are  expected  to 
be  realised.  The  apparatus  consists  of  a syphon  of  glass, 
the  open  ends  of  which  are  turned  upwards  ; a burner  is 
placed  just  within  the  shorter  branch.  Before  lighting  the 
lump,  the  longer  branch  of  the  syphon  is  heated,  and  a 
current  of  sir  established,  which  carries  with  it  any  flame 
placed  at  the  open  end  of  the  shorter  branch,  the  flame, 
consequently,  becoming  inverted.  As  soon  as  the  current 
is  established,  and  the  burner  kindled,  the  heating  of  the 
longer  leg  may  be  discontinued,  tho  current,  once  estab- 
lished, being  sustained  by  the  heat  from  the  inverted  flame. 
The  advantages  of  this  new  arrangement  are  as  follows  : — 
The  supports  of  the  globes  or  lamp- glasses  are  placed  above 
the  flame,  and  do  not  intercept  the  light ; the  reflectors, 
also,  are  in  no  danger  of  becoming  blackened  by  smoke, 
and  they  collect  rays  that  otherwise  would  be  lost  in  tho 
air.  The  flame  has  a more  elevated  temperature  on  account 
of  the  heat  being  concentrated  by  the  syphon,  and  the 
carbon  consequently  more  incandescent.  The  products  of 
combustion  are  collected  in  the  syphon,  and  may  be  con- 
veyed away,  instead  of  vitiating  the  air  of  the  apartment. 
It  is  proposed  to  employ  these  reversed  flames  as  footlights 
for  theatres,  the  advantages,  such  os  safety,  &c.,  being 
obvious. 

Condensation  of  a Molar  Brain. — M.  D.  Van 

Monckhoven  has  communicated  to  the  French  Society  of 
Photography  a note  " On  the  Impossibility  of  Constructing 
an  Op(> cal  lief r acting  System  which  will  Augment  the  In- 
tensity of  the  Solar  Bays  without  Changing  their  Parallelism.'  ’ 
He  adverts  to  an  arrangement  of  M.  Bertsch,  intended  to 
effect  this  object,  consisting  of  a convergent  lens,  which 
is  placed  so  as  to  receive  the  solar  rays  perpendicularly*, 
and,  consequently,  to  form  an  im^ge  of  the  sun  in  its  focus; 
a divergent  lens  is,  however,  interposed,  and  placed  in 
such  a position  that  the  two  foci  coincide,  and,  therefore, 
rays  converging  to  the  common  focus  wajild,  after  passing 
through  the  second  lens,  emerge  parallel  and  concentrated. 
M.  Van  Monckhoven  demonstrates  that  although,  in  the 
case  of  a luminous  point  at  an  infinite  distance,  M. 
Bertsch' s reasoning  would  be  correct,  it  would  be  in- 
applicable to  the  sun’s  rays,  because  the  sun  has  a sensible 
diameter,  and  since  the  image  formed  at  its  focus  by  the 
lens  on  which  tho  light  first  fell  w*nuld  necessarily  be  larger 
than  that  which  would  be  formed  by  the  other  at  its  focus, 
no  condensation  could  possibly  take  place  ; M.  Monck- 
hoven applies  his  argument  to  a slightly  different  arrange- 
ment to  that  of  M.  Bertsch,  the  difference  consisting  in 
the  employment  of  a small  convex  lens  placed  beyond  the 
focus,  instead  of  a concave  one  intercepted  between  the 
large  lens  and  its  focus.  To  this  attack  M.  Bertsch 
replies  that  he  has  successfully  applied  this  arrangement 
to  photographic  purposes,  and  that  the  angles  of  the  pencils 
of  rays  proceeding  from  the  sun,  never  exceeding  half  a 
degree,  are  so  small  that  they  may  be  neglected. 

Employment  of  the  Electric  JLIffht  for  Mcenlc 
Effects. — The  electric  light  appears  to  have  permanently 
taken  its  place  amongst  theatrical  properties.  In  Paris 
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where  more  attention  is  paid  to  scientific  effects  than  in 
this  country,  the  celebrated  optician,  Duboscq,  has  devised 
some  marvellous  imitations  of  lightning  and  of  the  rainbow. 
The  former  is  obtained  by  a concave  mirror,  in  the  focus 
of  which  are  the  two  carbon  poles  of  a powerful  battery 
nearly  in  contact,  and  so  adjusted  that  when  the  mirror  is 
rapidly  moved  in  the  hanrl,  the  poles  touch  for  a brief  in- 
terval, and  flash  a dazzling  beam  of  light  across  the  stage. 
The  zig-zag  effect  of  lightning,  and  its  peculiar  blue  colour, 
are  very  perfectly  imitated  by  this  means.  But  more 
wonderful  than  this  is  the  rainbow.  In  the  representation 
of  the  opera  of  ifo'iie,  it  is  requisite,  in  the  first  act,  to 
introduce  a rainbow  ; and  this  has  hitherto  been  effected 
either  by  painting,  or  by  projecting  the  image  on  the  scene 
from  a magic-lantpm  with  a coloured  slide.  In  the  latter 
case  the  stage  had  to  be  darkened  in  order  to  allow  the 
rainbow  to  be  seen ; and  this,  of  course,  destroyed  the 
illusion.  M.  Duboscq,  by  a happy  modification  of  his 
spectrum  apparatus,  and  by  employing  a curved,  instead 
of  a straight,  slit,  and  a small -angled  prism,  has  succeeded 
in  projecting  the  very  brilliant  electric  spectrum  on  the 
scene,  with  the  proper  curvature  and  the  identical  colours 
of  the  real  rainbow  ; and  this  is  of  such  a vividness  that 
it  is  plainly  visible  in  the  full  light  of  the  stage.  In  these 
days  of  sensation-spectacles  we  feel  confident  that  a real 
rainbow  on  the  stage  would  attract  quite  as  crowded  houses 
as  a “ tremendous  header,'*  and  we  arc  surprised  that  no 
manager  has  introduced  so  novel  an  effect  this  Christmas. 
— ChronicU  of  Optics , Quarterly  Journal  of  Science,  No.  a. 

On  the  nrturdutioi>  of  the  Eurlb'i  flotation. 
— In  a contemporary  Mr.  Garbctt  takes  exception  to 
the  concluding  paragraph  of  I)r.  Frank  land’s  recent 
discourse  on  the  Glacial  Epoch  (Chemical  News,  vol. 
ix.,  p.  116),  and  contends  that  the  friction  of  the 
tides  can  never  do  more  than  reduce  the  earth’s  axial 
rotation  to  a monthly  one.  Dr.  Frankland  thus  writes 
in  reply  : — “ Mr.  Gaibett  lias  very  graphically  and 
truly  described  the  operation  of  the  tides  in  retarding 
the  earth's  diurnal  rotation  to  be,  * in  effect,  the  same  as 
if  the  earth  rubbed  slightly  against  her  satellite.*  We 
are  thus  in  accord  respecting  the  result  of  the  tidal  fric- 
tion, so  fur  as  a retardation  to  a monthly  rotation  is  con- 
cerned, and  we  may  therefore  take  this  us  our  point  of 
departure.  Arrived  at  this  stage,  the  earth  would  con- 
stantly turn  the  same  hemisphere  towards  the  moon,  and, 
as  a necessary  consequence,  the  oceanic  tide  due  to  the 
moon's  attraction  would  become  stationary  in  longitude, 
although  it  would  undergo  a monthly  oscillation  in  lati- 
tude, due  to  the  inclination  of  the  moon's  orbit  to  the 
plane  of  the  earth’s  equator,— the  accumulation  of  the 
oceanic  waters  occurring  in  the  line  of  the  centres  of  the 
earth  and  moon.  Thus  the  friction  of  the  lunar  tide  in 
longitude  would*  entirely  cease,  whilst  that  in  latitude 
would  have  no  effect  upon  the  earth’s  axial  rotation.  At 
this  point  Mr.  Garbett  asserts  that  the  maximum  rctarda^ 
tion  would  be  attained  ; but,  in  arriving  at  this  conclusion, 
he  overlooks  the  fact  that  a monthly  solar  tide  equal  to 
two-fifths  of  the  lunar  one  would  still  exist  and  exert  a 
retarding  influence  upon  the  now  monthly  rotation  of  the 
earth.  In  other  words,  and  in  accordance  with  his  own 
simile,  the  earth  not  only  rubs  against  the  moon,  but  also 
against  the  sun.  Now,  as  soon  as  this  further  retardation 
commenced,  it  would  of  course  again  set  in  motion  a 
lunar  tide,  which,  acting  in  an  opposite  direction,  would 
tend  to  neutralise  the  effect  of  the  solar  tide.  But  the 
friction  of  these  two  tides  would  clearly  be  dependent 
upon  the  velocity  of  each  wave  as  well  as  upon  its  height, 
and  it  is  evident  that,  although  the  altitude  of  the  lunar 
wave  would  be  more  than  twice  that  of  the  solar  one,  yet 
its  velocity  would,  for  a long  time,  be  much  smaller.  Con- 
sequently, the  friction  of  the  solar  wave  would  be  greatly 
in  excess  of  that  caused  by  the  lunar  one,  and  the  retarda- 
tion would  therefore  still  proceed  until  the  friction  of  the 
two  tidal  waves  became  exactly  equal.  At  what  period 


such  equality  would  be  attained  I am  not  prepared  to  say, 
but  it  would  obviously  be  produced  by  some  rate  of  axial 
rotation  between  a monthly  and  an  annual  one.  Thus 
there  can  be  no  doubt  that,  under  the  conditions  con- 
templated, the  retardation  would  not  stop  at  a monthly 
revolution,  aa  stated  by  Mr.  Garbett,  but  would  go  on 
until  a considerably  slower  rate  was  arrived  at.  I am  also 
of  opinion  that  other  circumstances  would  prevent  the 
friction  of  the  solar  tide  from  being  perfectly  neutralised 
until  an  annual  axial  rotation  of  the  earth  was  established; 
but,  as  1 am  not  at  present  prepared  to  state  the  arguments 
upon  which  this  opinion  is  based,  I do  not  now  insist 
upon  it.  Mr.  Garbett  further  objects  to  my  assuming 
that  the  terrestrial  ocean  would  not  be  engulphed  before 
it  had  effected  by  its  friction  the  contemplated  retardation 
of  the  earth’s  axial  motion.  In  a case  like  this,  where 
two  catastrophes  are  approaching  at  an  inconceivably  alow 
and  altogether  unknown  rate,  it  is  obviously  impossible  to 
calculate  with  certainty  the  prior  advent  of  either ; but, 
in  accordance  with  the  supposition  upon  which  1 was 
speaking  at  the  close  of  my  lecture— viz.,  that  the  moon 
had  encountered  these  catastrophes  in  the  order  indicated 
— I can  see  no  d priori  reason  why  they  should  not  occur 
to  the  earth  in  the  same  order.  In  conclusion,  1 beg  to 
say  that  the  latter  portion  of  my  discourse  was  of  a purely 
suggestive  and  speculative  character,  and  was  by  no  means 
intended  as  a formal  exposition  of  the  cosmical  events 
mentioned  therein." 

Tiu»  Abb£  Moigno’s  translation  of  Professor  Tyndall's 
“ Heat  as  a Mode  of  Motion"  is  announced  in  Paris. 

M.  Mauniriir  has  written  a memoir  entitled  “Theorie 
Gtfneralc  dc  l'Exercico  dc  l’Affitutd."  By  the  help  of 
this  theory  he  is  enabled  to  calculate  a priori  the  results 
of  the  action  of  sulphuric  acid  upon  metals  and  metalloids; 
also  to  determine  the  conditions  of  the  formation  of  am- 
monia from  nitric  acid,  &c.,  to  explain  the  phenomena  of 
the  precipitation  of  metals  by  one  another  from  their  saline 
solutions,  to  analyse  a great  number  of  the  phenomena  of 
organic  chemistry,  and,  in  fact,  to  calculate  all  the  results 
of  the  chemical  action  between  a solid  and  & liquid,  or 
between  two  liquids  incapable  of  mixture.  If  this  theory 
be  really  correct,  a great  step  will  have  been  made,  and 
chemistry  will  rapidly  become  a mathematical  science. 

A has  been  for  some  time  carried  on  ia  the 

Journal  Jur  Uasbcleuchtung  between  Professor  Mulder,  of 
Utrecht,  and  several  other  chemists,  as  to  the  danger  of 
using,  in  tho  manufacture  of  gas,  coals  which  have  been 
injured  by  sea  water.  Some  time  back,  it  appears,  a 
purifier  at  tho  Utrecht  gas  works  exploded,  and  Professor 
Mulder  accounted  for  it  by  suggesting  that  the  pipes  had 
become  stopped  by  chloride  of  calcium,  which,  he  sup- 
posed, had  been  formed  owing  to  the  presence  of  salt  in 
the  coal.  He  says  that  when  coals  have  absorbed  such  a 
quantity  of  sea  water  that  10,000  lbs.  of  coal  contain  7 lbs. 
of  salt,  the  chlorine  combines  with  the  lime  and  forms 
chloride  of  o.  cium.  The  professor  alleges  such  to  have 
been  the  cause  of  the  accident  in  question,  but  this  view  is 
opposed  by  several  chemists  practically  acquainted  with  the 
subject  • 


ANSWERS  TO  CORRESPONDENTS. 

J.  Bungatc  will  rcccivo  on  answer  by  post. 

Dr.  AttJlrUFt  letter  shall  appear  in  our  next. 

C.  S . — Anilino  will  dissolve  fats  and  oils  to  any  extent 
/.  A. — You  will  find  a very  good  account  in  Nlchel'n  “CyclopcediA 
of  the  Physical  Sciences.” 

A Suhtcribtr.  — W e are  not  certain  that  tho  patent  haa  yet  been 
published,  but  wo  shall  shortly  give  an  account  of  some  experiments 

with  the  process. 

Shfuirrr.— Graham's  paper  will  be  found  in  the  Philosophical 
Transaction*  for  18A1 ; but  you  will  find  an  account  of  dialysis  tn 
many  books.  Dr.  Odling's  lecture  in  Vol.  V.  of  the  Cbkmicai.  K*w»  la 
an  excellent  account. 

Boo I 11  Percy's  Metallurgy— Iron  and  Steel.” 
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Atomicity  of  Oxygen,  Sulphur,  Selenium,  and  Tellurium. 


SCIENTIFIC  AND  ANALYTICAL 
CHEMI8TBY. 

On  lie  Atomicity  of  Oxyqen,  Sulphur,  Selenium,  and 
Tellurium, • by  M.  NaqOET. 

0«  the  Atomicity  qf  Elemcnle ,*  by  M.  K BKDLB. 

M.  Naqubt  starts  with  the  question- Have  simple  bodies 
and  compound  radicals  on  inTariable  atomicity,  or  hare 
they  at  the  same  time  several  atomicities  ? 

The  question,  he  says,  appears  to  be  one  of  words 
rather  than  facta.  If  by  atomicity  we  understand  merely 
the  substitutional  value  of  a body,  without  taking  into 
account  the  degree  of  saturation  of  the  compounds 
formed,  then  it  is  certain  that  bodies  hare  several 
atomicities ; but  if  we  regard  the  atomicity  of  a body 
as  its  maximum  capacity  for  saturation,  then  it  is  no  less 
certain  that  the  atomicity  of  a body  is  invariable. 

Until  now  it  has  been  admitted  that  sulphur,  selenium, 
and  tellurium  have  an  atomioity  equal  to  two,  and  it  is 
a ract  that,  in  the  largest  number  of  their  compounds, 
they  are  substituted  for,  or  combined  with,  two  atoms  of 
hydrogen  or  some  other  monatomic  radical ; but  there 
•re  bodies  into  which  sulphur,  selenium,  and  tellurium 
Mit*r  with  a substitutional  value  equal  to  four.  We 
mast  say,  then,  that  these  bodies  are  either  bi-  or  tetra-  I 
atomic,  or  tetra-atomic  only,  jnst  as  we  accept  one  or  the 
other  definitions  of  atomicity  given  above, 

The  researches  of  M.  Carius  have  shown  that  there  pro- 
tably  exists  a chloride  of  sulphur,  having  the  formula 
rV-  ”3*'  7b -i a,,)  and  we  have 

ng  known  a chloride  of  selenium  and  a chloride  of  i 
e lunum  which  by  the  action  of  water,  are  transformed  i 
“nd  »°'d*  without  the  deposition  , 

Of  either  of  the  metalloids.  These  are  definite  com-  , 
J a"**«-nng  to  the  formula;  Sea,  and  TbCL.  t 
n,,^h",J  UriU?  iormH  “milar  coni  pounds  with  bro-  s 
d flttorino-  ThB  never  been 

analogy*  ““  '**  comP°9,,,on  >•  only  inferred  from  f 

salu^*S*t,  ther®r°r'  .W*  the  totra-atomicity  of  " 
rolphur,  selenium,  and  tellurium  os  eelabhehed,  and  goes  * 

•tomif1T6  rEI“0n8  for  beUeTinff  oxJffen  also  to  be  tetra- 

sinre  thin£  h“  dl,tT  t0  "Pi?  to  M.  Naquet, 

the  idre  J'T'  . he  6n,t  iu‘roduc‘'<5  into  chemistry 
■he  idea  of  the  atomicity  of  elements.  Ho  therefore 
explains  as  concisely  as  possible  some  of  the  fundamental  * 
Aa,  of  the  theory.  \Vc  havo  known  a long  time"  he  * 

»y%  that  elementary  bodies  combine  according  to  the  ol 

^ of  constant  proportions  and  the  law  of  multiplo  8 

lhe  flret  of  these  laws  is  perfectly  ex-  si 
plained  m the  atomic  theory  of  Dalton  ; the  same  theory  cl 

way  “fc  n ft  l8w  ,in  a a"d  *5?  * 

th/atoms  nf  Hit  * ? .theory  d<K»  not  explain  is,  why  &• 
theatoms  of  different  elements  combine  in  certain  pro-  d* 

MS"  ™th"  *h“  I"  nlhers.  I have  endeavoured  te  - 

«}T| tmentl.  *“'*  * Whttt  1 h“Ve  “1,ed  '*>*  £ 
.kji'f  Ih.co7  of  atomicity  is  therefore  a modification  of  po 
fom  T'r?  f ,)alton ■ and  according  to  my  idea  l vu 
micity  is  a fundamental  property  of  the  element  a ^ wi 

Shf7fWu‘Ch  mU8t  bo  con8tant  «nd  invariable,  like  The  I bul 
* igh  of  the  atom  itself.  To  allow  that  the  aiomici.v  J 1 

^“dUhhaton°.ne.r<1  * may  act  een 

— enmes  with  one  atom.c.ty  and  sometimes  with  j Bn 

Vol*  ^ fr°m  y* ‘ MU.,  pp.  flo.  I — 

L‘  No.  1x6,— AraiL  l,  1864. 


another,  is  to  apply  the  word  in  a sense  quite  different 
from  that  I intended  when  I proposed  it ; it  is  to  confound 
the  idea  of  atomicity  with  that  of  equivalence.  Nobody 
now  doubts  that  one  aod  the  same  body,  even  elementary, 
J “ capable  of  acting  with  different  equivalents.  The’ 
equivalent  may  vary,  but  not  the  atomicity.  The  varia- 
tion of  tile  equivalent  must,  on  the  contrary,  be  explained 
by  the  atomicity. 

’ A second  confusion  has  arisen  from  tho  definition 
- which  it  has  been  attempted  to  give  to  atomicity.  In- 
stead of  choosing  among  the  different  possible  senses, 

< that  which  explains  it  in  the  simplest  ami  most  com- 
* Put?  manner,  atomicity  has  been  defined  as  the  maximum 
> equivalent  or  the  maximum  capacity  for  Maturation.  If 
1 this  definition  be  admitted  it  follows  that  we  must  con- 
sider os  pentutoinic,  elements  which  I have  regarded  as 
triatomic,  such  as  N,  1\  8b,  As,  Bi.  The  same  idea  has 
led  M.  Naquet  to  regard  as  tetra-atomic  the  elements 
9,  8,  Se,  7c,  which  we  have  hitherto  looked  on  as  bi- 
atoimc.  It  must  also  lead  us  to  suppose  iodine  triatomic, 
as  well  as  other  bodies,  chlorine  and  bromine,  which  we 
now  take  for  monatomic. 

In  fact,  if  the  existence  of  the  compounds  Nil, Cl  and 
FUsdemonstrates  that  nitrogen  and  phosphorus  are  pent- 
atomic  I if  the  substances  quoted  hy  M.  Naquet  (8Cl,&e.” 
establish  that  sulphur,  selenium,  and  tellurium  are  tetra- 
atomic,  wc  must  conclude  that  the  existence  of  the  com- 
pound IC1,  proves  that  iodine  is  triatomic. 

Such  reasoning  need  not  be  mot  with  arguments : it 
reduce*  itself  to  absurdity.  In  effect,  the  triaromieity 
of  iodine  being  in  this  way  eetablished,  it  is  only  neces- 
sary to  look  at  the  compounds  PI,  and  Tel,  to  bo 
convinced  that  phosphorus  is  nonatomic,  and  that  tho 
atomicity  of  tellunnra  is  equal  to  i».  Further  than  this, 
chlorine  having  evidently  the  some  ntomicitv  ns  iodine 
If . J!0"".0'  ,hc  axisicr.ee  of  the  compound  ICI,  proves 
soon'0dlne  W n°  °nger  trial°mic,  but  nonatomic  and 

Keknlf on  to  give  a succinct  reeumc  of 
his  ideas  on  the  subject  of  atomicity  i but  for  this  we  have 
not  space  this  week. 


TECHNICAL  CHEMISTKY. 

The  Chemical  Cbnetitution  of  Pig- Iron  f 
Hk*k  Rammelsbehq  has  reoently  investigated  tho 
,he  ^-rerioni  iistiTnflon 

of  pig-iron  (tee  Krdlnann  s Jour.  f.  pr.  them  , Bd  80 
8.  393)  and  has  arrived  at  essentially  different  conclu- 
sions. According  to  Karsten,  white  and  grey  iron  ore 
aarhon  with  iron-the  g^y 
iron  containing,  at  the  same  time,  an  admixture  if 
graphite.  This  remaius  unchanged  on  the  iron  boimr 
dissolved  in  acids;  while  the  chemically  combined  eartwn 

a sre^ef1^7  v"h  COncB"'ratP<1  acid9->8  changed  into 

with  thoPmfe-CI"en  " “ chcn,lcal  combination  of  iron 
with  the  maximum  amount  of  carbon,  j to  6 per  cent 
but  containing  no  graphite.  S oem‘> 

Rammelsberg,  on  the  contrary,  has  found  .•«,  per 
nnt-  of  graphite  in  the  .MUsen  Spiegeleisen  ■ and 
nromes,  before  him,  found  graphite  i„P  the  wldte  pig 

t fogfftndorjTt  Bd.  iic^  8.  j,. 


3 ^ 


•5» 


On  the  Indices  of  Hefraction  of  Fratienhofer’s  Lines. 


iron  of  Magdcaprung,  as  will  be  seen  by  the  following 
analysis:—  ° 

Carbon 

in  Combination.  Graphite.  Total. 
I’er  cent.  Ptr  cent.  Per  cent. 


Bright  white  pig-iron . 1-518  0-500  3-018 

Grey  pig-iron  . . 2-908  0-550  3-458 

Spiegelewen  . . 3-100  0-71  3-810 

As,  according  to  Kammelsberg,  the  Magdesprnng 
Spiegeleiscn  only  contains  3-9  per  cent,  of  carbon,  it 
seems  that  this  class  of  iron  may  contain  very  unequal 
quantities  of  carbon,  as  well  as  an  admixture  of  graphite, 
without  any  change  in  its  character  or  properties.  It 
might  have  been  supposed  that  other  metalloids  replaced 
carbon— for  example,  silicon ; but  the  analyses  show,  on 
the  contrary,  that  the  iron  richest  in  carbon  was  also 
richest  in  silicon.  In  the  Mtisen  Spiegeleiscn  there  was 
found  1-5  per  cent,  of  silicon,  in  that  of  Magdesprnng 

0-17,  and  in  that  of  Styria  from  o-ot  to  0-1-7  per  cent. 

the  latter  only  containing  from  3-75  to  4-14  per  cent,  of 
carbon. 

According  to  Gurlt,  Spiegelcisen  is  n fourth  carbide, 
and  octahcdric  crystalline  grey  pig-iron  an  eighth 
carbide;  the  phosphorus,  sulphur,  and  silicon  being 
isomorphous  with  the  carbon,  and  the  manganese  with 
the  iron.  But  if  in  stating  the  atomic  ratio  between  the 
electro-positive  and  tho  electro-negative  constituents  of 
the  Spiegeleiscn  of  Miisen  and  Mdgdcsprung  we  adopt 
Kammelsberg's  view,  we  have  a ratio  of  t : 4-5  and 
1 : 5-3  instead  of  1 : 4.  Tho  grey  octaliedric  crystals 
(the  eighth  carbide  of  Gurlt,  approximating  to  wrought 
iron  according  to  Tunner)  are  found  to  be  very  variable 
in  composition,  as  shown  by  the  following  analysis  : — 


From  From 

RntiichUt-te.  .LAuchhummer. 
By  fUttllMW  Bj*  llainrurita- 
berg.  } berg. 


From 
Giuiffitx. 
By  Gurlt. 


From 
Lolling. 
By  Rich  ter. 


Graphite  . 2*604  2*519  2*84  2*122 

Carbon  . ♦ 0*201  0*373  2 *46  0*967 

Silicon  . . 1*396  1*148  0*26  0*972 

Phosphorus  . 0*065  0*406  ! 0*021 

Sulphur . . 0*069  0*043  ? o*oc8 

Arsenic.  . — — — 0*005 

Atomic  ratio . 1 : 19  1:21  1:8  12*5 


Therefore,  there  are  generally  more  than  eight  atoms  of 
iron  to  one  atom  of  carbon  (silicon,  phosphorus). 

It  will  thus  be  seen  that  white  as  well  as  grey  pig- 
iron  may  crystallise  uuder  favourable  circumstances, 
without  tho  formation  of  the  crystals  being  disturbed 
by  the  embedded  graphite.  The  variation  in  the  com- 
position of  the  crvatals,  shown  by  tho  above  analyses — 
taking  place  without  any  alteration  in  -the  crystalline 
form— can  only  be  accounted  for  by  the  isomorphism  of 
the  elements ; and  according  to  KammeUberg,  such  is 
the  only  possible  explanation  of  tho  constitution  of  pig- 
iron.  As  all  the  essential  constituents  of  pig-iron— such 
as  iron,  silicon,  phosphorus,  and  carbon  (os  diamond) — 
crystallise  on  the  regular  system,  and  are  consequently 
all  isomorphous,  we  may  consider  pig-iron  as  an  iso- 
morphojB  mixture  of  its  constituents,  which  will  explain 
the  variation  of  its  composition. 

There  are  many  examples  of  metals  belonging  to  the 
regular  system  which  form  alloys  that  again  crystallise 
on  the  same  system ; but  there  are  also  many  alloys 
which  crystallise  on  this  system,  whose  constituent 
metals  belong  to  distinct  crystalline  systems.  On  the 
other  hand,  metals  that  crystallise  on  the  regular  system 
form  alloys  crystallising  on  a different  system;  thus,  for 
example,  silver,  zinc,  nickel,  and  copper  (iron),  alloyed 
with  antimony,  crystallise  on  the  pyramidal  system.  * If, 


therefore,  Spiegeleiscn  is  pyramidal,  as  is  probably  ths 
case,  it  belongs  to  this  class  of  isomorphous  miiiuws- 
and  the  difference  or  form  in  grey  and  white  pie-imn 
results  from  the  hoteromorpliism  of  their  isomorohota 
constituents.  This  heteromorphism  is  evidently  s general 
characteristic  of  the  elements,  being  just  as  marked  in 
tho  metals  as  in  sulphur  and  carbon.  Doubtless  the 
rhombohedric  metals— Sb,  As,  Fe,  Bi,Zn,  Pd,  lr,and  Hd 
— ami  the  tetragonal  Sn,  isomorphous  to  Bo,  mav,  under 
certain  circumstances,  crystallise  on  the  regular  system  • 
while  Au,  Ag,  Cu,  Pb,  &c„  and  also  Sn, may  be  rhombie 
hedric. — Mining  Journal. 


PHYSICAL  SCIENCE. 


On  the  Indices  of  Refraction  of  Frauenhofers  lines , 
by  M.  Van  der  WlLLlOKN. 

The  following  extract  from  the  Comptes  Rendus  dt 
r Academic,  dcs  Pays-Bas,  give*  the  indices  of  refraction 
of  twelve  rays  of  the  solar  spectrum  for  distilled  water. 

G and  ii  are  two  intermediate  rays  between  F and  0 
and  G and  U,  which  I have  added  to  those  already 
marked —that  is  to  say,  to  ten  of  Fraunhofer.  G indi- 
cates that  this  ray  is  situated  above  G;  I do  not  thiok 
it  desirable  to  introduce  new  letters  for  these  rays 
on  account  of  the  confusion  which  might  result. 

The  columns  I and  II  differ  the  one  from  the  other  by 
the  inversion  of  the  lateral  plates  which  closed  the 
prism,  so  os  to  eliminate  the  defect*  of  parallelism  of  the 
surface  of  these  glosses. 

These  glosses  were  prisms  of  an  angle  of  two  to  three 
minutes,  which  1 measured. 

I have  introduced  the  necessary  corrections,  and  the 
combination  of  columns  I.  and  11.  in  the  third  ought  to 
do  away  with  the  small  faults  which  may  still  remain. 

The  instrument  I used  is  a spectrometre  of  Meyeretein, 
of  Goettingue,  which,  with  the  aid  of  microscopes,  gives 
the  angles  to  a second. 

The  fifth  column  gives  Fraunhofer’s  numbers. 

The  sixth  column  shows  that  these  numbers  are  rather 
higher  than  mine,  which  seems  to  indicate  that  the 
water  Fraunhofer  used  was  neither  distilled  nor  suf- 
ficiently pure. 

This  increasing  difference  between  Fraunhofer  and  my- 
self does  not  disturb  me,  for  the  samo  impurity  which 
produces  our  general  difference  may  also  produce  in- 
creasing difference  in  the  dispersion  more  than  adequate 
to  account  for  this  successive  augmentation  of  diffen  nees. 

The  variation  by  degrees  of  temperature,  shown  at  the 
bottom  of  the  table,  is  deducted  from  the  total  variation 
for  90  8 taken  from  the  two  positions  I.  and  II.,  for  each 
of  these  columns  is  the  mean  of  two  others  obtained  at 
different  temperatures ; and  the  differences  between  the 
two  fundamental  series  of  each  column  combined  gave 
the  value  6*03.  On  multiplying  it  by  5*8,  35  is  obtained, 
which  shows  that  the  mean  difference  between  the 
columns  I.  and  II.  may  be  explained  by  the  difference  of 
temperature,  and  indicates  the  preciseness  of  the  correc- 
tions applied  to  these  columns ; that  is  to  say,  for  the 
exactness  of  the  values  given  to  the  angles  of  the  prism* 
formed  by  the  glasses,  which  ought  to  have  parallel  faces. 

The  water  was  not  freed  from  air,  for  it  seems  to  me 
impossible  that  it  could  have  remained  pure  during  these 
observations. 

I hope  soon  to  complete  a more  extended  memoir  on 
the  indices  of  the  refi action  of  water  and  of  mixtures 
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of  water  and  sulphuric  acid,  of  which  thia  extract  is  hut 
the  preamble . — 


Tem- 
perature. 
17  C. 

Tem- 
perature. 
i6'  cS  c. 
It. 

Tern- 
per*  taro. 
*?*  5 

Mean. 

Tem- 

perature. 

'**75» 

Fraun- 

hofer. 

PI  (Ter- 
ence. 

A.  i‘jx8t6 
a.  1)1906 

1 5 1809 
1 jiSSf 

*9’4 

— 

— 

I’lfOOO 

*94 

— 

— 

a i-noji 

rStf*4 

1 |j<H* 

*94 

*•310956 

4* 

C.  I'jjiot 

«n*4* 

*-?3»** 

19  5 

*31*710 

49 

D.  ijjxSi 

»um 

*•11307 

*95 

> 131577 

5* 

E.  1 jjsox 

*‘31151 

*355*7 

*9  5 

* 115»ja 

5* 

*>■  I'liw 

F. 

* 135*9 

* 3*5^5 

*9  5 

— 

— 

* 11741 

I 1 37*0 

*9  5 

»'337*oj 

60 

3.  1 Jisgo 

* 119*1 

* 3390* 

10*0 

— 

— 

0-  > 1*3*9  ■ 

1 14077 

* 3406} 

*95 

* 34**7? 

65 

ff.  ri4»*l 

H I -1411* 

*34*45 

*14S®« 

*34*34 

*34350 

*9  5 
*9  5 

1*544170 

67 

Variation  for  one  degree  of  temperature  = 6*03. 

Dif- 

fercnce  of  temperature  I.  and  II.  = j-8  t 6 03  = 35, 

— Let  Mondet,  395,  £3. 


PHOTOGRAPHY. 


On  Celettia I Photography  in  America,  by  Profetmr 
IlfcNRT  Draper,  M.IJ.,Neic  York  University. 
The  first  photographs  of  the  moon  were  taken  in  18+0 
by  my  father,  Professor  John  W.  Draper,  M.D.,  who 
published  notioes  of  them  in  his  quarto  work,  “ On  the 
Forces  that  Organise  Plants,”  and  in  the  Phibtophical 
Magazine.  The  specimens  were  about  an  inch  in  dia- 
meter, and  were  presented  to  the  Lyceum  of  Natural 
History  of  New  York.  They  were  made  by  means  of  a 
lens  of  five  inches  aperture,  furnished  with  an  eye-piece 
to  increase  the  mngnifying  power,  and  mounted  on  a 
polar  axis  driven  by  a clock.  At  that  time  it  was  gene- 
rally supposed  that  the  moon’s  light  contained  no  actinic 
rays,  and  was  entirely  without  effect  on  the  sensitive 
silver  compounds  used  in  daguerreotvping. 

In  1850  Mr.  Bond  made  use  of  the  Cambridge  (Mas- 
sachusetts) refractor  of  fifteen  inches’  aperture,  to  pro- 
duce daguerreotype  impressions  of  our  satellite,  the  sen- 
sitive plate  being  placed  at  the  focus  of  the  object  glass, 
without  the  intervention  of  an  eve-piece.  Pictures  two 
inches  in  diameter  were  thus  produced,  and  subsequently 
some  of  the  same  sire  were  made  on  glass,  and  mounted 
stereoecopically.  Mr.  Bond  also  made  a series  of  experi- 
ments to  determine  whether  photography  could  be  ad- 
vantageously applied  to  the  measurement  of  double  stars, 
and  concluded  that  the  results  were  as  reliable  as  those 
derived  from  the  micrometer.* 

Soon  after,  Mr.  Wnrren  De  La  Rue,  of  Cranford,  near 
London,  undertook,  by  the  aid  of  a thirteen-inch  speculum, 
ground  and  polished  by  himself,  to  produco  a series  of 
photographs  of  the  moon  and  other  celestial  objects. 
The  excellent  results  that  he  has  obtained,  together  with 
those  of  Professor  Phillips,  Mr.  Hartnnp,  Mr.  Crookes, 
Father  Secohi,  and  other  physicists,  are  doubtless  familiar 
to  all  scientific  men,  having  been  published  in  the  form 
of  a report  to  the  British  Association  in  1859.  No 
detailed  description  of  them  is  necessary,  therefore,  in 
thia  plaoe. 

In  1857  Mr.  Lewis  M.  Rutherford,  of  New  York, 
erected  an  equatorial  refractor  of  eleven  inches’ aperture, 
the  object  glass  of  which  he  had  himself  corrected,  and 
has  tax  cn  a largo  number  of  lunar  photographs  with  it. 
They  have  generally  borne  to  be  magnified  to  five  inches, 
and  he  is  now  engaged  in  perfecting  a correcting  lens 
that  will  allow  still  greater  enlargement  to  be  used. 

The  moon,  as  seen  by  the  naked  eye,  is  about  one- 
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tenth  of  an  inch  in  diameter,  although  persons  general Ij 
estimate  it  at  ten  inches.  That  the  first  statement  is 
true  is  easily  proved  either  by  taking  a photograph  with 
a lens  of  ten  inches’  focal  length,  or  more  convincingly 
by  holding  up  between  the  moon  and  the  eye  a lit  tie 
disc  one-tenth  of  an  inch  across,  at  the  nearest  distance 
of  distinct  vision  (ten  inches).  A picture  of  the  moon 
of  the  size  commonly  attributed  to  her  requires  to  bo 
made  under  a power  of  100  times. 

In  1859  I visited  Lord  ltosse’s  great  reflecting  tele- 
scopes at  Parsonstown,  and  had  an  opportunity  of  not 
only  seeing  the  grinding  and  polishing  operation  by 
which  the)'  were  produced,  but  also  of  observing  some 
stars  through  the  six-foot  instrument.  On  returning 
home  in  1858  it  was  determined  to  construct  a large 
instrument  by  similar  means,  and  devote  it  especially  to 
celestial,  photography.  The  speculum  was  of  fifteen 
inches’  aperture,  and  twelve  feet  focal  length.  Subse- 
quently, however,  this  metal  mirror  was  abandoned,  and 
silvered  glass,  as  suggested  by  M.  Foucault,  substi- 
tuted. This  latter,  according  to  Steinhcil’s  experiments, 
reflects  more  than  90  per  cent,  of  the  light  falling  upon 
it,  while  speculum  metal  only  returns  63  per  cent.  A 
detailed  account  of  this  instrument,  amply  illustrated, 
is  now  being  published  by  the  Smithsonian  Institution 
at  Washington,  and  therefore  only  a general  idea  of  its 
peculiarities  will  be  given. 

As  the  telescope  was  intended  especially  for  photo- 
graphy, the  following  general  principles  were  adopted:— 
iBt.  A reflector  was,  of  course,  preferred  to  an  achro- 
matic object  glass,  because  all  the  rays  falling  upon  it 
are  reflected  to  the  same  focal  plane,  and  there  is  not,  as 
in  the  latter,  one  focus  for  distinct  vision,  and  another 
for  the  photographically  actinic  rays,  an  inch  distant 
perhaps.  In  the  reflector,  a sensitive  plate  put  where 
the  image  is  seen  to  be  most  sharply  defined  will  be  sure 
to  give  a good  result.  In  the  achromatic,  on  the  con- 
trary, the  sensitive  plate  must  be  placed  in  a position 
which  can  only  be  found  by  tedious  trials,  and.  Silvered 
glass  was  used  instead  of  speculum  metal  because  it  is 
lighter  and  more  highly  reflecting.  Besides,  if  a reddish 
or  yellowish  film  should  accumulate  on  it — an  accident 
liable  to  occur  to  either  kind  of  reflector,  and  seriously 
diminishing  the  photographic  power — it  can  either  bo 
repolished  with  a piece  of  buckskin— an  operation 
obviously  impossible  in  the  cose  of  a speculum  metal — 
or  the  silver  can  be  dissolved  off  with  nitric  acid,  and  a 
now  film  deposited  on  the  glasp  concave.  The  glass, 
which  has  been  made  accurately  parabolic  before  tho 
first  silvering,  is  not  changed  in  figure,  the  silver  being 
only  deposited  in  a layer  s^^th  of  an  inch  thick,  and 
consequently,  if  carefully  prepared,  copying  the  glass 
below  so  closely  that  no  error  larger  than  a small  frac- 
tion of  that  amount  is  possible.  As  the  gloss  only  serves 
as  a basis  or  mould  for  the  thin  sheet  of  silver,  and  is 
not  penetrated  by  the  light,  its  quality  is  a matter  of  but 
little  moment,  that  which  is  used  for  skylights  or  light- 
openings  in  floors  answering  perfectly.  3rd.  A mount- 
ing presenting  the  greatest  degree  of  steadiness  possible 
was  necessary.  For  this  purpose  the  telescope  was  sup- 
ported at  both  ends,  the  lower  one  resting  in  a loop  of 
wire  rope.  4th.  Instead  of  driving  the  whole  mass  of 
the  instrument  by  clockwork  acting  upon  a polar  axis, 
and  thus  being  forced  to  move  a weight  of  at  least  half- 
a-ton— the  usual  system  in  equatorials — only  the  sensi- 
tive plate  and  its  frame,  weighing  an  ounce,  were  caused 
to  follow  the  moon  or  other  object,  the  mass  of  the  appa- 
ratus remaining  perfectly  at  rest.  This  idea  is  due  to 
Lord  Kosse.  5th.  Instead  of  using  a clock  with  whee 
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^ork  for  a prime  mover,  a clcptydra  was  substituted.  But  for  tb is  washing  operation  pure  water  is  needed. 
Ibis  consists  of  a heavy  weight  supported  by  the  rod  of  and  hence  the  roof  of  the  buildings  was  paint* d with  a 
a piston,  w hich  fits  into  a cylinder  filled  with  water.  At  ground  mineral  compound  that  hardens  to  a stony  con- 
the  bottom  of  the  cylinder  a stopcock  permits  the  water  siatence,  and  the  water  falling  upon  it  was  preserved  in 
to  flow  out  at  a variable  speed,  depending  on  the  amount  a leaden  tank,  which,  from  long  use  for  other  purpose* 
of  opening.  The  sensitive  plate  can  thus  easily  be  had  become  thickly  coated  with  insoluble  salts  of  lead, 
caused  to  coincide  in  rate  with  the  moving  object,’  and  sulphates,  &c.  Whenever  an  inch  of  rain  falls,  a ton  of 
yet  by  a motion  free  from  irregularity  and  tremor.  wuter  is  collected,  and  the  tank  may  be  filled  about 

The  value  of  a silver  reflector  turns,  of  course,  entirely  thirty-two  times  in  a year, 
upon  the  perfection  of  the  glass  concave  on  which  the  The  negatives  produced  at  the  focus  of  the  reflector 
metallic  film  is  to  be  deposited.  This  must  be  of  a para-  ore  on  an  average  i-,*0  inches  in  diameter.  Manv  that 
bolic  figure,  so  that  spherical  aberration  may  be  com-  have  been  made  will  bear  to  be  enlarged  to  two  feet,  and 
pletely  corrected.  A person  is,  however,  content  to  take  one  w as  taken  September  3,  1863,  at  4.30  a m.,  which 
the  utmost  puins  to  produce  it,  because,  once  attained,  has  been  increased  to  three  feet  in  diameter,  the  total 
the  figure  cannot  be  lost  exoept  by  fracture,  and  the  magnifying  power  u*ed  being  about  380.  In  this  photo- 
value does  not  diminish  with  time,  as  in  the  case  of  a graph  the  moon  may  be  said  to  be  shown  on  a scale  of 
speculum.  It  never  requires  re-polishing.  The  best  sixty  miles  to  the  inch. 

method  of  grinding  and  polishing  the  glass  is  by  means  In  the  process  of  enlarging  I have  introduced  one  very 
of  an  apparatus  that  I have  called  a 44  Local-correcting  important  novelty.  Instead  of  employing  an  achromatic 
Machine,”  by  which  all  the  parts  of  the  surface  can  be  combination  of  lenses  arranged  as  a solar  camera,  a 
attacked  in  succession  and  reduced  to  the  desired  cur-  concave  mirror  is  used.  It  entirely  gets  rid  of  the 
vature,  and  yet  at  the  same  time  a uniform  curve  and  difficulty  of  chromatic  aberration,  which  is,  a»  all  photo- 
absence of  local  irregularities  secured.  I have  spent  graphers  know,  one  of  the  most  serious  obstacles  to 
five  years  in  the  investigation  of  this  subject,  and  have  success,  and,  in  addition,  the  magnified  image  lies  in  one 
polished  more  than  100  mirrors  of  from  nineteen  inches  plane,  or  there  is  what  is  termed  a fiat  field.  Every  little 
to  one-fourth  of  an  inch  in  diameter  on  seven  different  detail  of  the  original  negative  is  perfectly  reproduced, 
machines  built  at  various  times.  The  quality  of  thoee  and  a three-foot  image  is  as  sharp  in  one  part  as  in 
1 have  at  present  is  indicated  by  the  fact  that  they  will  another.  The  effect  of  portraits  reproduced  of  life-wie 
show  DelHUhima  to  be  quintuple,  and  will  render  the  is  very  striking,  and  the  resemblance  to  the  individual 
close  companion  of  Sirius,  discovered  by  Alvan  Clark's  singularly  increased.  In  magnifying  these  lunar  negi- 
magnificent  eighteen  and  a-half  inch  refractor,  visible.  fives,  a mirror  of  eight  inches’  aperture  and  eleven  and 
The  Observatory  at  Hastings-upon-Hud*on,  near  New  a-half  inches*  focal  length  is  used.  At  first,  when  it  was 
York,  lat.  4.00  59'  25*  N.,  long.  730  51*  15"  W.  of  Green-  intended  to  employ  diffused  daylight  and  the  whole 
wich,  is  upon  the  summit  of  a hill  225  feet  above  low-  aperture,  the  figure  was  made  elliptical,  with  a distance 
water  murk.  It  is  twenty  feet  square,  with  a wing  of  eight  feet  between  the  conjugate  foci  j but  subse- 
p x 10  for  a photographic  laboratory.  As  the  telescope  quenlly,  when  the  advantages  of  sunlight  were  under- 
is  a Newtonian,  with  the  mounting  so  contrived  as  to  stood,  the  surface  was  reduced  by  a diaphragm  to  a 
have  the  eyepiece  stationary  at  all  altitudes,  a plan  little  more  than  an  inch  in  diameter,  and  a part  of  the 
originally  suggested  by  Miss  llerschel,  there  are  peculiar  mirror  as  nearly  perfect  as  a mirror  can  be  made  at 
futilities  offered  for  easy  access  to  the  eyepiece,  or  place  present  was  selected.  Success  in  enlargement  becomes 
of  the  sensitive  plate.  The  interior  height  of  the  with  this  contrivance  a certainty. 

Observatory,  twenty -two  feet,  is  divided  into  two  stories,  The  “enlarger  **  is  al*o  equally  valuable  in  copying 
around  the  upper  of  which  an  observer's  chair  run6  to  by  contact.  vVhen  a small  negative  is  enlarged  and 
follow  the  telescope.  The  dome  turns  upon  a pivot  at  photographed,  what  is  termed  a positive  results.  If  such 
its  centre,  inotead  of  on  rollers  or  cannou-balls  around  a positive  is  used  to  make  prints  on  paper,  the  lights  and 
the  edge,  and  is  moved  consequently  with  but  slight  shades  are  inverted,  and  that  which  is  white  is  shown 
exertion.  black.  It  is  uecessary  then  to  turn  the  original  negative 

Since  the  telescope  has  been  completed,  and  furnished  into  a positive,  so  that  when  magnified  a negative  may 
with  two  parubolic  mirrors  of  fifteen  and  a-balf  inches*  result  suitable  for  printing  positive  proofs  on  paper, 
aperture,  and  150  inches' focal  length,  and  one  Hersche-  This  is  done  usually  by  a process  called  reversing,  ia 
liun  mirror  (that  is,  a concave  of  such  figure  that  it  cau  which  a sensitive  plate  is  placed  behind  the  original 
only  bring  oblique  pencils  to  a focus  free  from  aberra-  negative,  and  the  two  exposed  to  the  light.  Wherever 
tion),  celestial  photography  has  been  continually  prose-  the  negative  is  transparent  the  plate  behind  is  stained 
cu’ed.  About  1 500  lunar  negatives  have  been  taken,  by  the  light,  and  where  opaque  it  is  protected.  Bit 
Old  experience  obtained  from  portrait  and  microscopic  unless  the  plate  behind  is  so  close  as  to  make  the  dunces 
photography  has  proved  to  be  of  great  service.  At  first  of  scratching  the  negative  very  great,  the  positive  pro* 
the  well-known  processes  were  used,  but  it  was  soon  duccd  is  much  inferior  in  distinctness,  because  the 
found  that  something  more  refined  was  needed,  where  diffused  light  of  day  finds  its  way  through  iu  many 
the  pictures  are  to  be  submitted  to  magnifying  powers  directions.  If,  however,  the  negative  and  sensitive  plate 
of  perhaps  twenty-five  times.  Defects  in  collodion  are  placed  in  the  beam  of  sunlight  coming  from  the  en- 
negatives  that  would,  under  ordinary  circumstances,  pass  larger,  the  rays  pass  through  only  in  one  direction,  and 
uunoticed,  assume  such  prominence  as  greatly  to  diminish  the  reverse  or  positive  is  as  sharp  as  the  origins! 
the  beauty  of  the  results.  These  defects,  pin-holes,  negative. 

coarse  granular  appearance  of  the  reduced  silver,  and  Celestial  photography  is  as  yet  only  in  its  infancy, 
other  markings  were  found  to  arise  principally  from  The  result*  to  which  it  has  given  origin,  although  ex* 
the  presence  of  nitrate  of  silver  on  the  sensitive  plate,  ccllcnt  in  many  respects,  have  imperfections.  Bat  it 
It  was  ascertained  that  by  w ashing  the  plate  thoroughly  seems  probable  that  these  may  be  overcome  in  the  future, 
before  exposure  they  disappeared,  or  w ere  very  much  partly  by  means  now  within  reach,  and  partly  by  other* 
ameliorated,  and  without  any  reduction  in  sensitiveuea#.  which  may  be  discovered  at  any  moment.  In  looking 
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at  a three-foot  photograph  from  such  a distance  that  the 
eye  can  embrace  it  all  at  one  glance,  the  general  effect 
is  certainly  very  fine,  and  superior  to  observation  through 
the  telescope  with  a similar  power.  The  moon  appear* 
aa  it  would  if  viewed  from  a stand-point  600  miles  from 
iU  surface.  Ranges  of  mountains,  as  the  Apennines, 
seem  as  if  projected  out  from  the  general  level,  while 
the  great  craters,  such  as  Plato,  Thoophilus,  and  Clavius, 
are  deeply  excavated  below.  Grooves  of  vast  extent, 
like  those  diverging  from  Tycho,  and  faults  such  as  that 
running  past  Kant  and  Catharina  on  the  one  side,  and 
Tacitus  on  the  other  towards  Lindenau,  still  further 
break  up  the  surface.  The  well-known  seas  and  bright 
portions,  so  distinct  to  the  naked  eye,  are  lost  in  the 
multiplicity  of  the  details  into  which  they  are  resolved. 

But  coming  more  closely  to  the  picture,  and  examining 
with  a critical  eye,  it  is  apparent  that,  although  the 
general  effect  is  the  same  as  would  be  perceived  by  look- 
ing at  the  moon  itself,  yet  some  of  the  minute  details  seen 
in  the  telescope  with  a high  power  are  absent. 

The  reasons  which  lie  at  the  bottom  of  this  difficulty 
are  connected  to  a certain  degree  with  the  photographic 
processes  employed,  but  also  to  not  a little  extent  with 
the  condition  of  the  air.  The  quality  of  the  instrumental 
means  used  is,  of  course,  of  primary  importance.  A good 
photograph  cannot  be  taken  with  an  inferior  telescope 
and  clock. 

The  obstacles  arising  from  photography  result  from 
the  fact  that  the  dark  parts  of  the  picture  are  not  formed 
by  a continuous  sheet  of  material,  but  by  an  aggregation 
of  granules  which,  though  invisible  to  the  unassisted  eye, 
arc  seen  when  a high-enough  magnifying  power  is  em- 
ployed. Their  degree  of  visibility  turns  011  the  system 
of  development  used  for  bringing  out  the  latent  image 
on  the  sensitive  plate.  A picture  injudiciously  forced 
with  pyrogallic  acid  will  hardly  bear  any  enlargement, 
though  one  made  with  sulphate  of  iron  and  a well- 
regulated  exposure  may  be  increased  in  diameter  twenty- 
five  times,  without  showing  the  granulations  offensively. 
The  influence  of  the  structure  of  the  collodion-film  itself, 
too,  is  noticeable  in  pictures  taken  by  the  wet  process ; 
in  the  first  place,  being  somewhat  transparent,  it  permits 
a certain  amount  of  lateral  diffusion  in  the  film,  and  a 
tendency  to  soften  down  the  more  minute  details  ; and, 
in  the  second  place,  while  wet  it  has  quite  a perceptible 
thickness,  which  is  much  diminished  in  drying,  and  the 
relatiou  of  the  silver  particles  to  one  another  changed. 

1 have  attempted  to  avoid  the  faults  connected  with 
structure  of  the  film  by  substituting  dry  collodion,  and 
more  particularly  tannin  plates  for  the  wet.  But  though 
dating  the  exposure  to  the  celestial  object  the  sensitive 
plate  presents  a glassy  surface  of  extreme  thinness,  yet 
an  indispensable  preliminary  to  evoking  the  latent 
image  is  to  soak  the  plate  in  water,  and  this  introduces 
the  more  injurious  of  the  two  objections  above  urged.  It 
was  while  trying  this  process  that  I ascertained  the 
advantages  that  arise  from  warming  the  film  during  de- 
velopment,— the  “hot-water  process/*  as  it  is  called. 
The  attempt  was  also  made  to  daguerreotype  the  original 
pictures  at  the  focus  of  the  telescope  on*  silver  plating, 
and  also  on  silvered  glass.  In  this  case  all  lateral  diffu- 
sion is  entirely  prevented,  the  light  acting  on  a mathe- 
matical surface,  and  the  relations  of  the  film  of  silver  to 
the  gloss  not  being  disturbed  by  the  subsequent  man- 
oeuvre#. But  practically  no  advantage  has  arisen  from 
these  trials,  because,  as  in  the  former  instance,  the 
w hites  in  the  resulting  picture  are  not  formed  by  a con- 
tinuous stratum  of  mercurial  amalgam.  Ibat  this  is  the 
case  is  proved  by  the  fact  that  such  daguerreotypes  can 


be  copied  by  the  electrotype,  or  a coating  of  isinglass,  as 
was  shown  by  Dr.  Draper  ( Philosophical  Miujazine,  May 
1843).  Tins  is  the  first  occasion  on  w hich  silvered  glass 
has  been  used  for  photographic  purposes,  and  it  may  be 
well  to  point  out  its  advantages.  Owing  probably  to  the 
perfect  purity  of  the  silver,  it  takes  the  coatings  of 
iodine  and  bromine  with  uniformity  all  over ; in  silver 
plated  by  fire  on  copper,  there  used  to  be  a tendency  to 
insensitive  spots,  from  the  copper  alloy  coming  out  on 
the  face  of  the  silver,  and  so  great  was  the  annoyance, 
that,  when  my  father  was  engaged  in  the  exjxTitnente 
that  led  him  to  take  the  first  portrait  ever  obtained  from 
life,  he  was  compelled  to  use  sheets  of  pure  silver  alone. 
The  light  also  seems  to  be  able  to  impress  the  iodo- 
bromide  in  less  time,  and  pictures  of  a rosy  warmth  ace 
generally  obtained.  The  only  precaution  necessary  in 
practising  this  method  of  daguerreotyping  is  to  fix  the 
plate— -that  is,  dissolve  off  the  excess  of  sensitive  material 
— with  an  alcoholic  solution  of  cyanide  of  potassium, 
instead  of  an  aqueous  solution  of  hyposulphite  of  soda. 
The  latter  tends  to  split  up  the  film  of  silver  from  the 
glass  here  and  there,  while  the  former  does  not.  The 
subsequent  washing,  too,  is  most  safely  conducted  with 
diluted  common  alcohol.  The  time  of  exposure  is  not, 
however,  as  short  as  in  the  wet  collodion  process,  nt  least 
six  t’’raes  the  exposure  being  demanded;  while  if  less  is 
given,  and  the  development  over  mercurial  vapour  be 
urged  beyond  the  usual  point,  minute  globules  of  mercury 
stud  the  silver  all  over,  and  ruin  the  proof. 

The  faults  arising  from  atmospheric  disturbances  are 
easily  understood.  If  an  image  of  the  planet  Jupiter 
produced  by  a large  telescope  be  allowed  to  move  across 
a sensitive  plate,  and  the  plate  be  then  developed,  a 
dark  streak  nearly  of  the  width  of  the  image  will  appear. 
If  this  streak  is  closely  examined,  it  will  be  observed  that 
the  passage  of  the  planet  seems  to  have  taken  place  in  au 
irregular  way — by  fits  and  starts  as  it  were,  and  that 
instead  of  the  mark  being  continuous  like  that  of  a 
pencil,  it  rather  resembles  a string  of  beads.  The  cause 
of  this  lack  of  continuity  is  to  be  found  in  the  move- 
ments of  the  earth’s  atmosphere.  Or,  if  the  eye  is 
placed  at  the  eyepiece  of  the  telescope,  and  the  edge  of 
a planet  or  the  moon  watched,  it  is  found  to  present  a 
wavy  outline  instead  of  a sharp  disc-like  appearance. 
Any  point  in  the  surface,  too,  is  seen  to  have  & rapid 
vibratory  motion. 

Although  the  eye  can  emancip  >te  itself  to  a certain 
extent  from  these  disturbances,  a photographic  plate 
cannot.  Every  point  tends  then  to  assume  a greater 
size  and  less  distinctness  than  it  should  have,  and  if  the 
night  on  which  the  trials  are  being  made  is  very  uu- 
steady,  the  smaller  details  are  so  confused  together  that 
the  picture  is  worthless.  Occasionally,  however,  very 
still  uigbts  occur,  when  photographs  of  great  beauty 
may  be  taken.  In  the  interval  between  March  and 
December,  1863,  three  such  nights  occurred,  and  on  one 
of  them  the  negative  for  the  three-foot  was  obtained. 

It  lias  been  stated  that  there  are  no  insuperable 
obstacles  to  the  production  of  perfect  celestial  photo- 
graphs,—that  is,  such  as  realise  the  full  optical  power 
of  the  telescope  used.  The  atmospheric  difficulty  may 
be  successfully  combated  by  removing  a large  reflector 
from  near  the  level  of  the  sea  to  a considerable  altitude, 
where  a great  part  of  the  atmosphere  is  left  behind.  It 
seems  to  me  that  a suitable  place  for  such  a purpose 
would  be  the  rainless  west  coast  of  South  America, 
somewhere  near  the  equator.  Improvements,  too,  are 
continually  being  invented  in  photographic  processes, 
and  a considerable  step  is  made  when  we  find  out  what 
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it  if  that  we  need.  Quick  methods  are  not  so  much 
required  as  those  which  will  yield  grain  less  pictures  on 
structureless  films,  and  unless  the  time  of  exposure  could 
b©  so  much  shortened  as  to  be  but  a small  fraction  of  a 
single  atmospheric  pulsation,  no  particular  advantage 
would  be  gained  by  their  use. 

The  inducements  to  amateurs  to  prosecute  the  study 
of  celestial  photography  are  very  great,  and  the  appa- 
ratus required  is  such  as  any  one  of  a mechanical  turn 
may  make.  A gnat  deal  can  and  will  be  done  in  this 
branch  of  astronomy ; and  animated  by  the  hope  that 
many  others  may  be  induced  to  cultivate  it,  I haTe 
written  the  detailed  account  in  the  Smithsonian  Contri- 
butions.— From  the  Quarterly  Journal  qf  Science,  No.  2, 
April,  1864. 
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Thurtday , March  17,  1864. 

Profeuor  A.  W.  Williamson,  Ph.D.,  F.R.S. , Preiident, 
in  the  Chair. 

Ths  business  of  the  evening  commenced  as  usual  by  the 
reading  of  the  minute  book ; after  which  Dr.  Thomas 
Stevenson  snd  Mr.  Williams  were  formally  admitted  by  the 
President,  and  the  Society  proceeded  to  ballot  for  Mr. 
Thomas  L.  Q.  Bell,  of  Victoria  Docks,  and  Mr.  Benjamin 
Charles  Staples,  of  London,  both  of  whom  were  duly  elected 
Fellows  of  the  Society. 

The  President  then  said  he  regretted  to  have  to  announce 
that  the  Society  would  not  be  favoured  that  evening  with 
the  presence  of  Sir  Benjamin  Brodie,  who  had  promised  to 
address  them  on  S theoretical  subject  of  great  interest.  He 
was  informed  a day  or  two  since  that  Professor  Brodie  had 
met  with  an  accident  during  the  preparation  of  some  per- 
oxide of  acetyl  which  he  required  for  the  purpose  of  illus- 
trating his  lecture.  A glass  apparatus  containing  die 
material  exploded  in  hia  hand,  and  the  fragments  bad  cut 
hit  face  a good  deal  and  slightly  injured  one  of  the  eyes. 
That  day  he  had  again  received  word  from  Oxford  by 
telegraph  which  enabled  him  to  assure  the  meeting  that 
the  injuries  Professor  Brodie  had  sustained  were  but  of  a 
temporary  nature,  and  would  not  he  likely  to  interfere 
with  his  intention  of  addressing  them,  although  that  occa- 
sion must  be  deferred  for  a few  weeks.  By  way  of  pro- 
viding for  this  emergency.  Dr.  Hofmann  had,  in  the  kindest 
manner,  and  at  very  short  notice,  come  to  their  aid,  and  a 
paper  by  Mr.  Mills,  of  Glasgow,  would  also  be  read. 

The  Secretary  then  proceeded  to  read  a communication 
*'  On  A 'tiro- Compounds,"  by  Edmund  J.  Mills,  Esq.,  B.Sc. 
The  object  of  the  investigation  (Part  I.  only  of  which  is 
completed)  was  to  establish,  if  possible,  a more  satisfactory 
basis  for  the  classification  of  nitro- compounds  than  any 
yet  existing ; and  for  this  purpose  the  author  had  conceived 
and  carried  out  the  idea  of  watching  the  effect  of  one  and 
the  same  reducing  agent,  under  as  uniform  circumstances 
as  possible,  upon  several  typical  nitro  • compounds. 
Hydriodic  acid  was  the  reducing  agent  employed,  and  it 
was  made  to  act  upon  (1)  chloropicrin,  which  under  its 
influence  furnished  ammonia,  hydrochloric  acid,  and  car- 
bonic anhydride.  (2)  Marignac’s  oil  treated  in  the  same 
manner  gave  ammonia,  nitric  oxide,  and,  as  before,  hydro- 
chloric acid  and  carbonic  anhydride.  Comparing  the 
fprmulse  of  these  bodies  (both  on  the  marsh  gas  type) , 


Marsh  gu.  Cbloropicrin.  Marign*c'*  oil. 

$nd  bearing  }J)  mind  their  extraordinary  resemblance  in  all 


points,  one  would  naturally  expect  the  (NOa)  to  be  con-1 
verted  into  the  same  product  in  each  case ; but  the  author 
found  that  only  one  (NO.J  in  Marignac's  oil  resembled 
the  (NOa)  in  cnloropicrine  by  yielding  ammonia,  the  other 
must  be  different  from  it,  for  it  became  converted  into 
nitric  oxide.  Hence  there  were  two  kinds  of  NOx,  or 
'‘nitryl.” 

The  Avthor  remarked  at  this  point,  that  when  nitric 
oxide  w as  eliminated  in  the  presence  of  hydriodic  acid, 
part  of  it  was  converted  into  nitrous  oxide,  so  that  in  this 
respect  there  was  some  resemblance  between  HI  and  H2S. 
Proceeding  then  to  describe  reactions  with  other  bodies, 
it  was  stated  that  (3)  dinitro-octylene  (CgHu(NOt)2)  per- 
mitted both  the  molecules  of  nitryl  to  be  transformed  into 
ammonia,  with  regeneration  of  octylene  ; but  the  greater 
part  of  the  octylene  seems,  at  the  moment  of  reproduc- 
tion, to  be  converted  into  a black  oil,  the  composition  of 
which  was  doubtful,  perhaps  CgHlgHI(?).  (4.)  a.  Trini- 
troglycerin (the  explosive  variety)  yielded  glycerin  and 
nitric  oxide.  (5.)  Nitrobeniol  yielded,  of  course,  aniline, 
— interesting  inasmuch  as  benzol  is  the  marsh  gas  analogue 
in  the  aromatic  group.  (6.)  Hex-nilro-mannite  furnished 
mannite  and  nitric  oxide , with  a very  small  quantity  of  a 
by-product,  becoming  brown  at  ico°  C.  (7.)  a and  0 
nitx aniline  yielded,  without  a doubt,  the  hydriodates  of 
the  corresponding  phenylene-diaminet,  but  the  confirma- 
tion of  analysis  w as  yet  required  before  this  could  be  posi- 
tively asserted.  A very  interesting  fact  w as  mentioned  in 
connexion  with  the  ni tramlines.  It  appeared  that  when 
equal  weights  of  these  compounds  were  treated  in  a precisely 
similar  manner  with  hydriodic  acid,  and  heated  together  in 
a sulphuric  acid  bath,  that  the  bulb  of  the  thermometer  en- 
closed within  the  liquid  in  the  glass  tube  became  completely 
invisible  from  the  separation  of  free  iodine  much  earlier  in 
the  case  of  the  alpha-nitraniline  than  in  the  other  tube. 
The  weaker  the  hydriodic  acid,  the  higher  is  the  tem- 
perature at  which  the  complete  obscuration  takes  place. 
Six  comparisons,  with  full  details,  were  given  in  the 
paper,  and  the  author  describes  the  degree  of  temperature 
at  which  the  obscuration  was  observed  to  occur.  This 
point,  where  the  iodine  separates,  is  termed  the  " attack- 
point  ” by  Mr.  Mills ; ana  its  determination  promises  to 
be  of  great  assistance  in  solving  the  problem  of  nitro- 
compounds. If  very  strong  or  fuming  hydriodic  acid 
be  used,  the  " attack-points  " are  undistinguishable  ; like- 
wise, the  acid  must  not  contain  free  iodine,  or  exactly 
opposite  results  will  be  observed  ; indeed.  Dr.  Hofmann 
has  staled  that  0 phenylene-diamine  is  readily  converted 
by  oxidising  agents  into  blue  and  violet  colouring  matters. 
In  the  last  of  these  reactions  with  hydriodic  acid  the 
difference  in  the  “ attack -point  ” must  of  necessity  indi- 
cate the  existence  of  two  kinds  of  nitryl,  which  view  the 
author  brings  d priori  argument  to  support.  The  important 
equations  described  under  1.  and  111.  were  verified  quan- 
titatively, but  Bunsen's  method  of  determining  free  iodine 
would  not  succeed  in  the  cases  where  nitric  oxide  was 
liberated  from  the  nitro-cojnpound.  The  author  con- 
cludes by  stating  a general  rule  to  the  effect  that  any 
nitro- compound  heated  to  too0  C.  with  hydriodic  acid  of 
sp.  gr.  1*7,  will  have  its  ‘•nitryl'*  convened  into  nitric 
oxide  (NO),  or  into  “nitrosyl  "or  amide  (NHJ,  and  the 
substances  may  accordingly  be  classified  as  under  :■ — 


Amldogcns.  JSitroao-amldogeo. 

Chloropicrin.  Marignac’s  oil. 

Dinitro-octylene. 

Nitrobeniol. 

oNitraniline. 

0Nitr  aniline. 


Nitrosogen*. 

Nitric  acid. 
aTrinitroglycerin. 
ffTriniirogly  cerin  (f) 
Hexni  iromauni  te . 


The  President,  in  moving  a vote  of  thanks  to  the 
author,  said  that,  inasmuch  as  the  subject  w as  one  which 
involved  the  adoption  of  new  theories,  he  trusted  there 
would  be  a full  discussion  upon  the  points  raised  by  Mr# 
Mills. 
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Dr.  Hopmanx  said  that  the  remarkable  isomerism  of  the 
alpha-  and  beta-mtranilines  had  frequently  attracted  his 
attention,  and  that  from  time  to  time  he  had  made 
attempts,  hitherto  always  unsuccessful,  at  elucidating 
this  question  by  experiment.  It  having  been  suggested 
that  the  difference  in  the  properties  of  the  two  compounds 
might  arise  from  the  different  position  of  the  complex 
atom  NO]  in  the  system,  thus : — 

[C.H,  (NOJ] 

II  ) 'II 


) C|Hj 

} X,  and  (NO,) 


X 


he  had  endeavoured  to  confirm  or  refute  this  view  by 
ascertaining  the  number  of  ethyl  atoms  which  the  two 
compounds  are  capable  of  fixing  under  the  influence  of 
iodide  of  ethyl.  Unfortunately,  the  ethylation  of  nitro- 
compounds presented  obstacles  which  he  had  not  been 
able  to  overcome.  He  might  here  mention  that  he  had 
applied  thia  process  lately  in  another  instance.  Some  years 
sgo  he  had  obtained  an  iodo-substitute  of  aniline,  iodani- 
line, to  the  study  of  which  he  had  been  recalled  by  his 
researches  on  the  colouring  matters  derived  from  aniline. 
Iodaniline  corresponds  in  composition  to  chloraniline  and 
bromaniline — Ca  (HaCl)  N,  Ca  (HaBr)  N,  Ce  (HaI)  N — but  it 
differs  essentially  from  these  two  substances  in  crystalline 
form.  In  his  paper  on  iodaniline,  published  in  the 
Journal  of  the  Society,  he  had  found,  in  fact,  the  following 
passage  : — " When  I first  obtained  this  compound,  I 
expected  to  see  it  crystallise  in  octohedrons,  an  anticipa- 
tion which  appeared  to  bo  supported  by  the  crystalline 
form  of  chloraniline  and  bromaniline,  and  the  generally 
assumed  isomorphism  of  chlorine,  bromine,  and  iodine. 
But  I have  vainly  searched  the  different  crystallisations  of 
iodaniline  for  octohedrons  ; from  all  the  solutions  which  I 
tried  iodaniline  was  Invariably  deposited  in  prismatic 
crystals  ; from  a boiling  aqueous  solution  it  separates  after 
some  time  in  long,  hair-like  needles.  The  crystalline 
mass  obtained  by  the  solidification  of  the  fused  base  like- 
wise exhibits  no  cleavage  of  an  octnhedron."  Now,  when 
lately  again  preparing  iodaniline,  it  struck  him  that  this 
discrepancy  in  the  crystalline  form  of  bromaniline  and 
iodaniline  might  be  due  to  the  bromine  and  iodine  holding 
different  positions  in  the  two  compounds,  as  indicated  in 
the  following  formulae: — 

(CaHtBr) 

H 

U 


N,  and 


When,  with  the  view  of  deciding  this  question  by  experi- 
ment, he  submitted  iodaniline  to  the  action  of  iodide  of 
ethyl,  he  was  surprised  to  find  a copious  separation  of 
iodine,  the  iodaniline  being  converted  into  a mixture  of 
ethylaniline  and  diethylanitine,  from  which,  by  an  addi- 
tional treatment  with  iodide  of  ethyl,  the  iodide  of  triethyl- 
phenyl- ammonium  was  obtained.  The  latter  he  had 
identified  by  analysis.  This  result,  although  it  did  not 
finally  settle  the  question  at  issue,  appeared,  nevertheless, 
worthy  of  remark.  The  coalescence  of  the  two  atoms  of 
iodine  (the  one  from  the  iodide  of  ethyl,  the  other  from  the 
iodaniline)  into  one  molecule  of  free  iodine  would,  he  con- 
ceived, be  water  upon  the  mill  of  several  gentlemen 
present. 

The  Psbsidext  pointed  out  the  interest  attached  to  this 
reaction  as  affording  a new  and  striking  illustration  of  the 
construction  of  the  elementary  molecules,  to  which  the 
progress  of  science  was  unequivocally  pointing,  the  iodine 
separating  in  this  case  as  iodide  of  iodine. 

Dr.  Hofm  axx  said  that  a similar,  though  leas  copious, 
separation  of  iodine  took  place  when  iodaniline  w as  treated 
with  hydriodic  acid  at  100°,  aniline  being  at  the  same 
time  reproduced.  Thia  reaction  rendered  the  interpreta- 
tion of  the  experiment  previously  mentioned  somewhat 
doubtful  ; for  although  the  formation  from  iodaniline  of 
theiodides  of  ethyl-,  diethyl-,  and  triethyl-phenyl-aruiuo- 
nium,  would  appear  to  prove  that  the  radical  phenyl 


existed  intact  in  the  original  molecule  of  iodaniline,  the 
separation  of  iodine  from  iodaniline  by  hydriodic  acid 
suggested  the  possibility  of  the  substitution  for  iodine  of 
hydrogen  from  the  hydriodic  acid  separated  in  the  first 
stage  of  ethylation.  Further  experiments  were,  therefore, 
necessary  for  the  final  solution  of  the  question,  although 
there  was  no  doubt  left  in  his  mind  that  iodaniline  was 
represented  by  the  formula 

CJM 

I } N. 

H 


In  conclusion,  Dr.  Hofmann  showed  the  facility  with 
which  a mixture  of  iodaniline  and  toluidine  by  mere  appli- 
cation of  heat  was  transformed  into  rosaniltne.  The  product 
obtained  by  fusing  a minute  quantity  of  this  mixture  in  a 
test-tube  imparted  a deep  crimson  coloration  to  a large 
quantity  of  alcohol. 

Mr.  W.  H.  Fekkix  considered  that  the  influenco  of 
heat  operated  as  the  chief  cause  in  inducing  the  remark- 
able differences  between  the  properties  of  a and  $ nitrani- 
line  ; for  whilst  the  one  was  produced  by  the  direct  action 
of  sulphide  of  ammonium  upon  dinitrobenzol,  the  other 
had  to  undergo  five  distinct  operations  in  its  preparation, 
which  circumstance  w as  likely  to  modify  the  properties 
and,  to  some  extent,  the  constitution  of  the  product. 

Professor  Ciiubch  inquired  of  Dr.  (Idling  whether 
there  was  not  a foot  note  descriptive  of  the  properties  of 
$ trinitroglycerin  appended  to  Mr.  Mills’s  paper  ? 

Dr.  Odlino  admitted  there  was  one,  which  he  now  pro- 
ceeded to  read.  It  stated  that  in  conformity  with  the 
observations  of  Professor  Church  alpha  trinitroglycerin 
underwent  a spontaneous  change,  which  resulted  in  the 
formation  of  oxalic  acid,  the  residual  undecomposed  sub- 
stance becoming  at  the  same  time  transformed  into  the 
beta  modification,  which  no  longer  possessed  explosive 
properties.  The  speaker  suggested  that  a process  of  re- 
duction might  often  be  employed  as  a means  of  distin- 
guishing between  isomeric  substances ; in  the  case  of 
these  nitro  compounds,  it  had  been  shown  that  the  same 
chemical  means  sometimes  reduced  the  nitryl  to  the  con- 
dition of  nitric  oxide,  and  at  other  times  still  lower,  even 
to  ammonia. 

Professor  Chcrch  had  been  in  communication  with 
Mr.  Mills  upon  the  subject  of  trinitroglycerin.  He  had 
himself  observed  the  separation  of  as  much  as  four  ounces 
of  oxalic  acid  from  about  a pound  of  the  original  sub- 
stance ; there  was  a small  quantity  of  regenerated  glycerin 
formed,  but  the  resulting  beta  compound  wras  so  destitute 
of  explosive  properties  that  it  could  be  heated  on  a 
platinum  spatula  without  anv  detonation  ensuing. 

The  PmiOKNT  announced  that  the  balloting  papers  for 
the  election  of  the  Society's  officers  for  the  ensuing  year 
were  in  the  course  of  distribution ; the  meeting  was  then 
adjourned  until  the  anniversary,  on  March  30. 


PHARMACEUTICAL  SOCIETY. 

HWrtesday,  March  16. 

Profsssor  Redwood  delivered  his  second  lecture  on  the 
“ British  Pharmacopoeia. ’*  This  lecture  was  devoted  to 
a review  of  the  galenical  preparations  of  the  Pharma- 
copoeia. The  first  noticed  were  the  aquse.  After  some 
remarks  on  the  various  processes  given  in  the  past  Phar- 
macopoeias for  the  preparations  of  those  medicines,  the 
lecturer  said  he  believed  that  the  compilers  of  the  British 
had  selected  the  best  of  the  many  methods  which  had 
been  directed.  One  point  worthy  of  notice,  however,  was 
that  waters  differed  somewhat,  according  as  they  are  dis- 
tilled from  still  with  a high  or  with  a low  head.  Among 
the  decoctions  some  alterations  were  noticeable.  The 
decoction  of  bark  was  now  directed  to  be  strained  when 
cold,  by  which  the  appearance  would  be  considerably 
altered.  In  two  cases,  dec.  aloes  and  dec.  cinch.,  it  was 
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directed  that  water  should  be  added  after  the  boiling,  to 
make  the  product  up  to  a certain  quantity,  and  it  was  to 
be  regretted  that  similar  directions  were  not  given  in  every 
instance.  When  a decoction  was  ordered  to  be  boiled  for 
a certain  time,  the  loss  by  evaporation  depended  on  the 
shape  of  the  vessel,  and  the  quantities  operated  upon.  I11 
a wide  and  shallow  vessel  the  loss  was  greater  than  in  a 
deep  and  narrow  one  ; and  similarly,  when  the  decoction 
■was  to  be  boiled  down  to  a certain  point,  the  time  the 
materials  were  exposed  to  the  heat  would  vary  according 
to  the  shape  of  the  vessel.  The  lecturer  then  referred  at 
some  length  to  the  extracts  and  the  different  modes  of 
evaporating.  He  expressed  his  opinion  that,  in  most 
instances,  the  alterations  in  the  modes  of  preparing  this 
important  class  of  medicines  introduced  into  the  British 
Pharmacopoeia  were  decided  improvements,  particularly 
in  the  case  of  the  extract,  colch.  acet.,  the  ext.  colch.,  and 
the  extracts  of  green  herbs.  He  noticed  that  the  Phar- 
macopoeia directs  a water  bath  to  be  employed,  the  tem- 
perature of  which  would  be  about  aoo°  P.,  and  not 
steam  heat,  which,  at  a pressure  of  10,  20,  or  30  lbs., 
would  be  hot  enough  to  destroy  the  extract  at  the  last 
stage.  He  believed  that  evaporation  in  caruo  would  be 
the  best  method,  but  it  offered  one  difficulty  : the  contents 
of  the  pan  could  not  be  stirred,  which  was  essential  towards 
the  end  of  the  process.  The  infusions  were  next  referred 
to.  In  these  some  of  the  changes  were  not  for  the  better. 
Inf.  calumbx  made  with  cold  water  contained  no  starch, 
but  retained  the  albumen,  which  made  it  as  liable  to 
spoil  as  before.  The  root  was  now  to  be  used  coarsely 
powdered  instead  of  sliced,  which  was  a decidedly  objec- 
tionable change.  The  new  infusion  of  gentian  the  lecturer 
regarded  as  no  improvement  on  the  old.  Among  the  lini- 
ments those  of  aconite  and  belladonna  were  noticed  as  new 
and  efficient  remedies.  The  new  lin.  hydrargyri  introduced 
from  the  Dublin  Pharmacopoeia  the  Professor  showed  did 
not  keep  so  well  os  the  old  London  preparation.  The 
spirits,  it  was  observed,  were  all  changed.  They  were  no 
longer  spirits  in  the  old  sense,  but  essences  thirty  or  forty 
times  stronger  than  the  spirits  in  the  London  Pharma- 
copoeia. Among  the  syrups  the  lecturer  noticed  the 
process  for  making  syrupus  papaveris,  and  remarked  that, 
though  an  awkward  process,  it  yielded  a good  product. 
The  most  important  class  of  galenical  preparations — the 
tinctures — were  then  referred  to,  and  the  omissions,  errors, 
and  inconsistencies  in  the  directions  for  preparing  these 
were  severely  criticised.  We  leave  a detailed  notice  of 
these  ternaries  to  a future  occasion.  In  the  ointments  some 
improvements  were  to  be  remarked  ; but  in  the  case  of 
lard  it  was  to  be  regretted  that  the  flare  was  not  ordered 
to  be  well  washed  before  it  was  cut  up  and  the  fat 
melted  out. 

The  lecture  was  attended  by  a crowded  audience,  and 
elicited  much  applause. 


CHEMICAL  SOCIETY  OF  PARIS. 

February  17. 

M.  Ad.  Wears  in  the  Chair . 

M.M.  Buignet  and  Michaelaon  were  elected,  the  first  a 
resident,  and  the  second  a non-resident  member. 

At  the  request  of  the  President,  the  Secrbtabv  read  a 
letter  from  the  Minister  of  Public  Instruction  respecting 
the  recognition  of  the  Society  as  an  institution  of  public 
utility. 

M.  Lb  Blanc  communicated  a note  from  M.  Pfeiffer 
“ On  Ilameid  Butter." 

M.  Ofprnheim  mentioned  some  experiments  showing 
that  hydriodie  acid  whan  in  aqueous  solution  is  decom- 
posed by  ordinary  or  amorphous  phosphorus,  with  pro- 
duction of  the  hydriodate  of  phosphuretted  hydrogen. 

M.  Pbusounb  reminded  the  members  of  a previous 
communication  respecting  the  decomposition  of  water  by 
phosphorus. 


I M.  Ouionst  mentioned  the  formation  of  an  amorphous 
blue  deposit  covered  with  mould,  which  had  been  formed 
in  a solution  of  neutral  t&itrate  of  copper  and  potash. 

M.  Tiukdsl,  in  the  name  of  M.  Crafts  and  himself,  gave 
some  particulars  on  the  estimation  of  silicium  in  silicium 
ethyl  by  means  of  nitric  acid,  or  of  chlorate  of  potash  and 
hydrochloric  acid.  He  also  gave  an  account  of  the 
action  of  bromine  on  silicium  ethyl. 

M.  Person  nb  made  some  observations  on  the  method  of 
estimating  cinchonas,  and  pointed  out  that  one  variety  of 
bark  contained  an  alkaloid  having  the  same  equivalent  as 
quinine,  but  differing  in  characters. 

M.  Baudrimoxt  added  some  facts  to  those  furnished  by 
M.  Personne. 

M.  Person  mb  also  mentioned  that  hydrocyanic  acid 
might  be  preserved  by  the  addition  of  a small  quantity  of 
on  organic  acid,  such  as  formic  acid. 

M.  Lb  Blanc  aaid  that  M.  Melsena  had  long  employed 
oxalic  acid  for  ihe  same  purpose. 

M.  Db  Lctne*  made  some  observations  on  thehydriodate 
of  butylene.  He  described  the  products  of  the  action  of 
bromide,  chlorine,  alcoholic  potash,  and  oxide  of  silver  on 
this  compound. 

M.  Baudrimomt  presented  to  the  Society  hiB  memoir  on 
the  chlorides  of  phosphorus,  written  for  the  degree  of  Doctor 
of  Science. 

M.  D eh  ft  rain  presented  the  third  volume  of  the 
Annuaire  Scientifaue,  published  with  the  assistance  of 
many  tar  ant. 

The  Society  has  also  received  a number  of  the  Annuaire 
dts  enyrait  el  det  Amende  meat t,  by  M.  Rohart. 


ACADEMY  OF  SCIENCES. 

March  21. 

Bomb  of  our  readers  will  be  interested  to  know  that  aFrench 
geologist,  M.  Lartet,  has  recently  explored  some  caverns 
in  Syria,  and  found  in  the  breccia  which  (orms  the  floor 
bones  of  herbivorous  animals  and  flint  implements  exactly 
like  those  found  in  Europe. 

M.  Ramon  Da  Sagra  has  sent  to  the  Academy  the 
results  of  the  employment  of  sulphurous  acid  gas  and 
phosphate  and  carbonate  of  ammonia  in  the  defecation  of 
sugar  juice.  The  yield  of  crystallisable  sugar  is  increased 
from  10  to  20  per  cent. 

M.  Nicxlks  made  an  interesting  communication  **  On 
the  Chloto  and  Bramo -metallic  Ether*  of  Thallium.**  We 
shall  give  this  paper  at  length,  but  we  notice  at  once  the 
way  in  which  the  author  obtains  the  chloro-metallic  ether. 
He  paaaes  a current  of  chlorine  into  ether,  standing  upon 
either  the  metal  thallium  or  the  proto-chloride  of  the 
metal.  The  metal  or  salt  gradually  dissolves  and  the  flask 
then  only  contains  a limpid  fluid.  The  ether  is  purified 
by  heating  it  on  a w ater  bath  in  a current  of  carbonic 
acid.  A good  deal  of  hydrochloric  acid  gas  is  disengaged, 
and  some  other  chlorinated  products  are  removed.  The 
metallic  ether  is  not  volatile.  According  to  the  author  it 
has  the  composition 

TlCl5,a(C4H40)HCl  + 2HO. 

Bromo-thalltc  ether  TlBr4,3(C4H40),  shares  most  of  the 
characters  of  the  foregoing. 

The  existence  of  an  iodo  thallic  ether  is  doubtful. 

M.  Db*  cham  pm  has  submitted  poppy  heads  to  a long  and 
careful  examination,  and  now  reports  his  results  to  the 
Academy.  He  state*  that  he  ha*  found  in  the  extracts  of 
the  capsules  waxy  matter,  meconic,  tartaric,  citric,  sul- 
phuric, phosphoric,  nitric,  hydrochloric,  aud  silicic  acids, 
ammonia,  morphia,  sometimes  a little  narcotine,  pupuvtrin, 
and  a very  weak  base,  to  which  he  has  given  the  name 
papaveroaine.  In  the  ashes  he  found,  in  addition  to  those 
of  the  above-named  acids  which  w'ould  be  found  there, 
lime,  magnesia,  potash,  soda,  iron,  and  mangauese. 
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Address  on  Chemistry  in  its  Relations  to  Medicine  and  its 
Collateral  Sciences.  By  W.  B.  IIkhai'atu,  M.D.  Load., 
Ac.,  Ac.  Bristol : U.  W.  Smith.  1863. 

Tum  is  the  address  delivered  by  Dr.  Herapath  at  the 
annual  meeting  of  the  British  Medical  Association  in 
August  last,  revised  for  general  reading.  It  provoked 
some  condemnation  at  the  time  in  .consequence  of  the 
author  having  g jne  somewhat  out  of  his  way  to  introduce 
topics  which  might  as  well  have  been  omitted.  In  the 
revised  state,  parts  are  still  obnoxious  to  criticism  ; but 
on  the  whole  the  address  is  eloquently  and  forcibly 
written,  and  will  be  found  pleasant,  and  to  some  instruc- 
tive, reading. 

A Toxicological  Chart,  4 <?.  E.  B.  Stowe.  London : 

Churchill  and  Sons.  1864. 

Aids  to  memory  such  as  this  chart  are  sometimes  con- 
demned as  encouragements  to  ignorance  or  forgetfulness. 
The  pictures  drawn  in  our  minds,  however,  as  Locke  (we 
think  it  is)  says,  are  laid  in  fading  colours,  and  if  not 
sometimes  refreshed,  vanish  and  disappear.  A medical 
tuau  who  very  seldom  gets  a poison  case  to  treat  might 
well  be  excused  for  forgetting  at  the  instant  the  exact 
antidote  to  apply  ; and  the  best  stored  memories  some- 
times fail  to  reproduce  a fact  in  a moment  of  excitement. 
We  may  give  an  illustration.  We  were  once  present  when 
a medical  student  unintentionally  swallowed  a large  dose 
of  tartar  emetic,  and  suffered  all  the  symptoms  of  poison- 
ing by  that  agent.  Probably  all  those  who  were  present 
(some  four  or  five),  if  they  had  been  asked  quietly  the 
chemical  antidote  for  tartar  emetic,  would  have  answered 
correctly  enough  tannin.  But  under  the  circumstances,  no 
•ingle  one  thought  of  the  remedy,  and  tjie  unhappy  patient 
was  left  to  Providence  and  the  stomach-pump — the  latter 
apparently  an  unnecessary  agent.  It  is  in  cases  of  this 
kind  that  a chart  such  as  we  notice  proves  useful,  and 
when  hanging  up  in  a surgery  it  save*  the  trouble  of  look- 
ing for  a book,  referring  to  the  index,  and  turning  up  the 
page  containing  the  information  wanted. 


NOTICES  OF  PATENTS. 


Grants  of  Provisional  Protection  for  Six  Months. 

1 56.  J araea  Wilson,  Royal  Exchange  Buildings,  London, 
" Improvements  in  hydraulic  valves  for  working  gas  puri- 
fiers.”— Petition  recorded  January  21,  1864. 

358.  George  Davies,  Serle  Street,  Lincoln’s  Inn,  London, 
" Improvements  in  the  manufacture  of  sulphuric  acid.” — 
A communication  from  John  Smith  and  John  Richard 
Savage,  Philadelphia,  Pennsylvania,  U.S. 

360.  John  Henry  Johnson,  Lincoln’s  Inn  Fields,  London, 
'*  Improvements  in  the  manufacture  of  super-phosphates 
to  be  employed  in  the  making  of  bread,  and  in  other  pur- 
poses in  the  arts.” — A communication  from  Anthony 
Poliak,  Waihington,  U.S. 

363.  Peter  Artnand  Lecomte  de  Fontamemoreau.  South 
Street,  Fuubury,  London,  •'  Improvements  in  photogra- 
phic apparatus.” — A communication  from  Messrs.  Alphonse 
Liebert  and  Jean  Lafon-Saint-Cyr,  Paris. 

364.  James  Slack,  Manchester,  “ Improvements  in  filters 
and  filtering  media  for  filtering  marine  and  other  water 
or  condensed  steam,  and  the  application  of  the  said  filters 
and  filtering  media  to  marine  engines  and  other  condensers.” 
—-Petitions  recorded  February  11,  1864. 

372.  William  Drake,  Sheffield,  Yorkshire,  ‘‘Improve- 
ments in  the  manufacture  of  iron.” 

414.  Henry  Young  Darracott  Scott,  Chatham,  Kent, 
••Improvements  in  the  manufacture  of  cement.”— Peti- 
tions recorded  February  17,  1864. 


Notices  to  Proceed. 

2641.  Marius  Yian,  Marseilles,  France,  “ Certain  com- 
positions for  preserving  iron  ships  and  other  submerged 
iron-woTk  from  corrosion  and  from  fouling.” 

2670.  William  Nall,  Wharf  Street,  Leicester,  11  Im- 
provements in  ornamenting  glass  and  sheet  gelatine.*' 

2680.  Frederic  Newton  Gisborne,  Adelaide  Place,  Lon- 
don Bridge,  London,  “ An  improved  composition  for 
coating  ships’  bottoms." 

2720.  Julian  John  Revy,  Grosvenor  Street,  Eaton 
Square,  “ Improvements  in  the  manufacture  of  explosive 
compounds.” — Petitions  recorded  November  3,  1863. 

2725.  John  Thomas,  Battersea,  Surrey,  “Improvements 
In  preparing  ores  and  earths  containing  copper  for  smelting.” 
2753.  John  Muckart,  Let  ham  Mill,  near  Arbroath, 
Forfarshire,  N.B.,  “ Improvements  in  preserving  certain 
vegetable  substances.” 


CORRESPONDENCE. 


Continental  Science. 

To  the  Editor  of  the  Chemical  News. 

Paris,  March  *9. 

Sir,— The  number  of  dictionaries  and  encyclopedias  of 
science  is  daily  increasing,  men  of  ability  devote  them- 
selves to  their  production,  and  endeavours  are  constantly 
made  to  popularise  science — that  is,  to  express  their  dis- 
coveries in  popular  phraseology,  and  to  avoid  the  technical 
expressions  employed  in  works  on  scientific  subjects.  The 
attainment  of  this  object  is,  however,  materially  aided  by 
the  circumstance  that  the  phraseology  of  science  is  gradu- 
ally becoming  better  known  to  the  world  at  large  ; no  that 
there  it  no  longer  the  same  difficulty  experienced  in 
expressing  scientific  discoveries  in  a generally  understand- 
able manner.  It  may  be  interesting  to  your  English 
readers  to  be  informed  that  a Dictionary  of  Science  has  been 
recently  published  by  MM.  Privat-Deschnel  et  Focillon, 
and  edited  by  MM.  Tandon,  Masson,  et  Gamier,  in  which 
these  ends  are  endeavoured  to  be  attained.  The  publishers 
have  aimed  at  producing  a book,  not  only  useful,  but  orna- 
mental, and  have  intercalated  in  the  text  a number  of 
vignettes  from  the  hands  of  the  most  eminent  engravers. 
It  is  expected  that  the  dictionary  will  meet  with  great 
success. 

A process  fbr  restoring  writing  on  parchments,  Ac., 
which  has  faded  through  age,  is  a desidetatum,  although 
this  problem  would  present  no  great  difficulty  to  a chemist. 
M.  Moride  recommends  the  following  mode  of  proceeding: 
— Soak  the  parchment  in  distilled  water,  then  in  a solution 
of  oxalic  acid,  afterwards  in  gallic  acid,  and  again  in  water. 
It  is  necessary  to  perform  these  operations  quickly  to  avoid 
colouration  of  the  surface  of  the  paper.  The  dangers 
attending  the  employment  of  lucifer-matches  have  been 
considered  by  M.  Dumas,  in  consequence  of  a recom- 
mendation by  Dr.  Lunel  that  amorphous  phosphorus  should 
be  employed,  instead  of  ordinary  phosphorus,  in  the  process 
of  manufacture.  It  is  stated  that  of  forty-three  fires  occa- 
sioned by  matches,  twenty*  one  occurred  through  infants 
playing  with  stray  ones  left  lying  about.  From  Uns  he 
concludes  that  matches  fired  by  such  slight  friction  as  that 
occasioned  by  the  foot,  Ac.,  are  dangerous.  He  goes  on 
to  say  that  it  might  be  desirable  to  prohibit,  or  at  iea.it 
restrain,  the  sale  of  these  matches,  such  restriction  being 
of  e-pecial  importance  to  infants,  who  are  very  often  the 
first  victims  of  the  accidents  resulting  from  this  cause. 

The  great  convenience  of  matches  renders  it  almost  im- 
possible either  to  prevent  or  restrict  their  use ; the  present 
form  of  match  may,  however,  be  replaced  by  a safer  kind. 
Safety  may  be  considered  almost  completely  attained  in 
those  matches  in  which  the  oxidising  material  is  placed  on 
the  end  of  the  match,  and  the  combustible  on  the  box, 
for  under  these  circumstances  there  is  very  little  danger 


1 66 


Correspondence. 


of  fire,  and  thi a kind  of  match  will  probably  in  time  com- 
pletely replace  that  in  use  at  present. 

Paris,  like  London,  ia  blessed  with  many  doctors,  who 
fill  the  journals  and  cover  the  walls  with  their  advertise- 
ments ; such  being  the  case,  it  appeared  desirable  to  the 
Commission  of  the  General  Association  of  Doctors  of  the 
Seine,  that  there  should  exist  exact  lists,  comprising  the 
names  of  all  the  doctors  or  officers  of  health  authorised  to 
exercise  the  art  of  medicine,  and  that  these  should  be 
easily  accessible.  In  answer  to  questions  on  this  subject 
addressed  to  him  by  the  President  of  the  Commission,  the 
Minister  of  Public  Instruction  states  that  sueh  lists  are 
already  in  existence,  and  carefully  preserved  ia  a special 
r6pcrtoire,  where  they  can  bo  consulted.  By  means  of 
these  it  may  be  easily  ascertained  whether  a medical  man 
is  a recognised  practitioner,  and  the  public  can  effectually 
protect  themselves  from  quacks. 

On  the  xoth  and  list  of  February  a singular  fall  of  dust 
is  reported  to  have  taken  place  at  Rome,  preceded  by  a 
violent  south  wind,  the  wind  being  followed  by  a great 
rain,  and  the  rain  being  eccompanied  by  the  dust.  It 
appeared  to  consist  of  fragments  of  shells  mixed  with 
•ilicious grains  ; it  effervesced  with  acids,  but  a great  part 
rested  insoluble.  The  dust  is  supposed  to  have  come 
from  the  desert  of  Sahara,  being  carried  across  the  sea  by 
the  wind.  The  distance  to  which  it  was  carried  need  not 
create  astonishment  if  it  is  remembered  that  Rome  is  not 
situated  much  farther  from  the  desert  than  are  the  Cape 
de  Verd  Islands,  and  dust  has  been  carried  out  to  these 
in  such  quantity  as  to  render  the  air  dark.  In  fact*  it  is 
asserted  by  M.  Maumen6  that  dust  is  sometimes  carried 
by  the  wind  even  across  the  Atlantic.  We  are  all  aware 
of  the  effects  of  the  dust  brought  to  our  own  ialand  by 
an  east  wind,  such  winds  causing  a peculiar  irritation  in 
tbo  skin,  from  the  presence  of  minute  gritty  particles 
floating  in  the  air. 

An  interesting  case  of  the  healing  of  a large  wound  is 
mentioned  in  one  of  the  French  journals,  the  wound  being 
caused  by  a bull,  the  sufferer  being  a young  shepherd, 
whose  abdomen  was  tom  right  across  its  largest  diameter. 
The  viscera  was  inundated  with  blood,  which  enclosed  in 
its  clots  all  sorts  of  foreign  bodies.  In  spite  of  all  these 
exoiting  causes,  no  inflammation  took  place,  from  the 
first  commencement  to  the  total  healing  of  the  wound. 
Two  years  after  the  accident  the  wound  was  examined 
— the  cicatrice  was  solid.  Seven  years  afterwards  the 
patient,  who  was  ao  years  old,  enjoyed  perfect  health, 
and  had  a strong  constitution.  At  the  left  extremity 
of  the  scar  there  was  a tumour  of  about  the  size  of  an 
egg,  reducible  by  pressure.  This,  however,  gave  no  pain, 
and  the  wound  was  considered  perfectly  healed. 


The  Spectrum  of  Carbon  and  the  Theory  of  the  Candle  Flame. 

To  the  Editor  of  the  Chemical  News. 

— In  your  notice  last  week  of  M.  Morren'a  confirma- 
tion of  my  experiments  on  the  light  emitted  by  flames 
containing  carbon,  you  say  you  do  not  understand  what 
experimentalists  mean  by  **  the  vapour  of  carbon  ” as 
existing  in  a flame.  M.  Morren  obviously  means  carbon 
in  the  free,  uncombined  state ; for  he  says  **  carbon  can 
only  exist  alo* is,  and  give  its  luminous  reactions  when  it 
has  near  it  the  high  temperature  produced  by  the  combus- 
tion of  hydrogen.”  On  referring  to  my  original  paper 
14  On  the  Spectrum  of  Carbon ,”  Phil . Tram.  Roy.  Soc., 
1862,  p.  211,  you  will  find  that  I simply  mean  carbon  in  a 
non-solid  state. 

Whether,  in  the  flames  of  alcohol,  hydrocarbon*  mixed 
with  air,  cyanogen,  carbonic  oxide  and  bisulphide  of 
carbon,  the  vapour  of  carbon  exist  in  the  free  or  in  the 
combined  condition,  is  a matter  on  which  I have  never 
expressed  an  opinion.  If  combined  it  is  curious  that  the 
hydrogen,  oxygen,  nitrogen,  or  sulphur  with  which  the 
carbon  may  be  associated  exerts  no  influence  on  its  spec- 
trum ; auen  a state  of  things  would  go  far  to  show  that  the 
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spectrum  of  a compound  may  simply  be  the  sum  of  the 
spectra  of  its  constituents.  If,  on  the  other  hand,  the 
carbon  at  the  moment  of  giving  light  be  uncombined,  it  is 
necessary  to  assume  that  in  Berthelot’s  experiment  of 
forming  acetylene  by  passing  an  electric  current  from 
carbon  poles  through  an  atmosphere  of  hydrogen  a portion 
of  the  acetylene  is  decomposed  by  the  same  force  that 
caused  its  formation  ; for  M.  Morren  finds  that  ignited 
acetylene  also  gives  the  spectrum  of  carbon. 

The  modified  theory  of  the  candle  flame  is  M.  Morren’s, 
not  mine.  I am,  &c.  John  Attfikld. 

17,  Bloomsbury  Square,  March  zi. 


The  Word  “ Radical.” 

To  the  Editor  of  the  Chemical  News. 

Sir, — Since  writing  to  you  last  week  upon  the  subject  of 
the  orthography  of  the  word  “ radical,”  I have  inquired 
further  into  the  derivation  of  this  term,  and  referred  to 
numerous  scientific  publications  for  the  purpose  of  ascer- 
taining the  authority  upon  which  the  word  “radicle”  hai 
been  of  late  frequently  substituted.  As  the  result  of  such 
critical  examination,  I am  prepared  with  evidence  of  the 
most  conclusive  character  to  show  that  the  use  of  the 
original  word  “ radical  ” was  practically  universal  during 
the  first  half  of  the  present  century,  and  that  it  is  still 
employed  by  some  of  our  most  eminent  authors. 

•*  Braude's  Dictionary  of  Science,  Literature,  and  Art,” 
(third  edition,  18 53)  gives  the  following  account  of  the 
two  words  in  question  : — 

" Radical  (Latin,  Radix — a root). — In  Chemistry,  is  a 
term  occasionally  used  as  synonymous  with  base.  The 
term  compound  radical  is  applied  to  certain  organic  com- 
binations ; in  this  case  compounds  of  carbon,  hydrogen, 
or  nitrogen  constitute  the  principal  radicals. 

44 Radicle. — In  Botany,  that  portion  of  an  embryo  which 
eventually  becomes  the  descending  axis  or  root.” 

Noah  Webster,  in  his  " Dictionary  of  the  English 
Language”  (eighth  edition,  i860),  agrees  with  Brandc  as 
to  the  meaning  of  the  words  “radical”  and  “ compound 
radical,"  and  quotes  from  Ure  and  Silliman  in  support  of 
this  view. 

F.  Accum,  in  his  “ System  of  Chemistry,” — London, 
180?, — (vol.  I.,  p.  1 5)  describes  the  “ muriatic  radical  " and 
the  “fluoric  radical”  as  bodies  which  had  not  been  isolated, 
but  of  which  the  existence  and  simple  nature  might  be 
inferred  by  analogy. 

Again,  we  turn  to  the  French  44  Abr6g6  de  Chimie,  par 
J.  Pelouae  et  E.  Fretny.”  Puria.  1853.  The  authors,  in 
describing  the  constitution  and  properties  of  cyanogen, 
make  use  of  the  following  words:  — “Le  cyanogfene  a 
fourni  en  effet  le  premier  exemple  d’un  radical  compost , 
e’est-k-dire  d'un  corps  compost  se  coraportant  dans  la 
plupart  des  reactions  corarae  un  corps  simple.” 

M.  Jourdan,  in  his  41  Traitk  Pratique  d*  Analyse 
Chimique  ” (the  French  translation  of  Rose's  work, 
1843),  describes  hydrocyanic  acid  as  44  un  hydracide  k 
radical  composi.,r 

In  proceeding  now  to  refer  to  specific  opinions  gathered 
from  the  published  works  of  several  eminent  chemists,  it 
is  necessary  to  point  out  the  circumstance  that,  whilst  Pro- 
fessors Hofmann  and  Brodie  adhere  to  the  original  word 
“ radical,"  the  majority  of  authors  seemed  to  have  changed 
their  opinions,  and  adopted  the  other  word — “radicle.” 
There  is  every  reason  to  believe  that  the  interpretation  now 
attached  to  these  words  is  identical,  notwithstanding  the 
difference  in  the  mode  of  spelling,  but  I will  not  venture 
to  assert  positively  that  this  is  the  case  until  I have  had 
an  opportunity  of  making  further  inquiries  into  the  matter. 

I have  referred  to  forty-nine  volumes  and  papers  by  our 
most  distinguished  chemists,  and  I find  that  in  thirty- 
three  instances  the  word  radical  is  employed,  while  in  six- 
teen radicle  is  used. 

It  thus  appears  that  there  is  a considerable  diversity  of 
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opinion  in  regard  to  the  correct  orthography  of  this  word 
“radicaL"  I leave  the  reader  to  draw  his  own  conclu- 
iion.  I am,  &c.  J.  S. 

March  at. 

[There  can  hardly  be  two  opinions,  we  imagine,  about  the 
use  of  these  two  essentially  different  words.  Radicle 
(Radicula)  is  strictly  a young  or  little  root.  Radical 
(Radicalis)  in  its  primary  signification  means  rooted, 
but  it  is  also  used  in  the  sense  of  primitive,  inbred,  and 
in  its  English  substantive  form  correctly  enough  indicates 
a base  or  something  from  which  other  things  take  root 
or  arise.  Some  chemists  may  conceive  that  there  may  be 
radicles  of  radicals,  but  in  the  ordinary  sense  of  the 
term  among  chemists  there  can  be  no  doubt  that  radical 
is  the  proper  orthography. — Ed.  C.  AT.] 


Extraction  of  Iron  from  Furnace  Cinders. 

To  the  Editor  of  the  Chbmical  News. 

Sib,— In  your  paper  of  November  14,  page  141,  is  found 
some  severe  strictures  of  Professor  F.  Crace  Calvert,  of  the 
Royal  Institution  of  Manchester,  on  my  communication 
relating  to  a novel  process  of  utilising  the  cinder  of 
uddling  and  reheating  furnaces,  published  in  your  valuable 
ournal,  October  31,  1863. 

Strictures  from  so  able  a pen  as  that  of  Professor 
Calvert  should  call  forth  some  reply,  unless  the  subject 
animadverted  upon  is  indefenceless.  It  is  due  to  the 
development  of  science,  and  somewhat  to  myself,  as  the 
discoverer  of  a process  to  render  available  millions  of  tons 
of  valuable  material  that  has,  heretofore,  been  looked  upon 
as  of  little  or  no  value,  to  reply  to  those  strictures.  And 
by  your  leave,  I beg  to  take  up  the  charge  of  the  Professor, 
and*  show  wherein  he  is  correct,  and  wherein  he  labours, 
or  has  laboured,  under  a misconception  or  non-conception 
of  my  mode  of  treatment. 

The  Professor  says  that  in  August,  1854,  he  took  out  a 
patent  for  employing  cinders  of  puddling  and  refining 
furnaces,  so  as  to  enable  iron  masters  to  use  them  in  larger 
proportions  in  their  blast  furnaces,  which  patent,  he  says, 
is  “identical'*  with  that  of  M.  Fleury ; and  after  stating 
the  specification  in  that  patent,  adds  : “ I soon  found  that 
this  process  was  not  practicable,  owing  to  the  enormous 
expense  of  grinding  the  cinders,  and  afterwards  mixing 
them  with  slacked  lime,  and  making  the  whole  into  bricks; 
and,  lastly,  because  the  constant  vibration  which  exists  in 
blast  furnaces,  owing  to  the  working  of  the  engine,  caused 
the  bricks  to  fall  into  powder  and  to  interfere  with  the 
draught,  and,  consequently,  to  impede  the  working  of  the 
furnace.’* 

It  is  not  at  all  to  be  wondered  at  that  the  cinders  mixed 
with  slacked  lime  crumbled  in  the  blast  furnace,  and 
interfered  with  the  draught,  but  it  is  somewhat  to  be 
wondered  at  that  a professor  of  metallurgic  chemistry 
should  mistake  the  process  of  M.  Fleury  for  a process  so 
defined,  as  well  in  the  specification  of  the  patent  as  in  its 
practical  workings,  and  so  mistake  it  as  to  declare  it 
“identical."  The  truth  is,  that  not  a particle  of  slacked 
lime  is  used  in  the  process  of  M.  Fleury.  M.  Fleury  has 
long  been  conscious  that  slacked  lime  has  no  property  of 
cobesivenesa  with  the  mixed  compound  of  the  cinder,  not- 
withstanding it  may  have,  as  a flux,  with  a molten  mass. 

Mr.  Calvert  might  well  apply,  in  1853,  for  a new  patent, 
which  he  says  he  did,  per  consequence  of  the  failure  of 
his  1854  patent  to  answer  the  expectation  of  the  inventor; 
and,  although  his  new  patent  is  a nearer  approach  to  the 
patent  of  M.  Fleury,  yet  it  is  vastly  different  in  several 
very  essential  and  important  particulars.  But,  before 
stating  the  particulars,  let  me  observe  that  if  the  process 
with  slacked  lime  was  found  not  to  answer,  and  the  process 
with  ao  per  cent,  of  quick  lime,  30  per  cent,  of  slacked 
lime,  or  50  per  cent,  of  carbonate  of  lime,  was  “ carried 
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out  with  perfect  succesa  on  the  continent  and  in  South 
Wales,’*  the  difference  must  be  attributable,  in  the  first 
division  of  that  process,  to  the  action  of  quicklime,  and 
in  the  latter  division  of  that  process  to  the  action  of  car- 
bonate of  lime  on  the  components  of  the  slag.  The  che- 
mical action  of  ac  per  cent,  of  quicklime  and  30  per  cent, 
of  slacked  lime  on  the  silica  contained  in  the  slag,  when 
in  a state  of  fusion,  is  certainly  very  different  to  the 
chemical  action  of  50«per  cent,  of  slacked  lime  mixed  with 
ground  slag,  and  water  sufficient  to  make  them  into  a paste. 
And  the  chemical  action  of  50  per  cent,  of  the  carbonate 
of  lime  mixed  with  slag,  in  a state  of  fusion,  is  also  very 
different  to  5c  per  cent,  of  slacked  lime  with  ground  slag, 
and  water  sufficient  to  make  them  into  a paste.  And  yet 
another  and  altogether  different  chemical  action  on  the 
silica  contained  in  the  slag  takes  place  when  the  slag  is 
ground  and  mixed  with  caustic  lime,  together  with  suffi- 
cient water  (in  which  has  been  dissolved  some  chlorine 
s.ilt)  to  form  the  slag  and  lime  into  a paste.  'Hie  hydration 
or  slacking  of  the  lime  in  close  contact  with  the  silica 
contained  in  the  cinder  gives  rise  to  two  distinct  results. 
First,  the  heat  produced  during  hydration  and  the  alkaline 
reaction  of  the  lime  induces  a partial  gelatinisation  of  the 
silica,  and  forms  a strong  cementing  substance— a silicate 
of  lime.  Secondly,  by  the  abstraction  of  the  silica  from 
the  cinder  an  action  on  the  protoxide  and  the  peroxide 
contained  in  the  mass  is  induced,  which  brings  the  former 
to  the  state  of  the  latter,  and  the  chlorine  salt  being  inti- 
mately mixed  with  the  whole  mass,  takes  hold  of  the 
sulphur  which  clings  to  the  iron,  and  prepares  it  for 
elimination  in  the  furnace.  Brick  or  blocks  made  of  this 
compound  will  not  “ fall  into  powder  and  interfere  with 
the  draught  ’*  of  the  blast-engine,  nor  will  they  “ impede 
the  working  of  the  furnace.”  This  latter  is  my  process, 
and  you  will  perceive,  Mr.  Editor,  that  it  is  not 
“identical”  with  any  of  the  processes  patented  by  Mr. 
Calvert.  The  percentage  of  lime  used  by  me  varies  to  suit 
the  quantity  of  silica  supposed  to  be  present  in  the  cinder. 

One  word  more  as  to  chloride  of  sodium,  and  I will 
bring  this  already  too  lengthy  communication  t » a close. 
This  material  has  been  used  for  the  purification  of  metals 
from  antiquity,  or  works  of  scientific  data  have  led  me 
greatly  astray.  I am,  &c. 

A.  E.  Flfcry, 

Office  : Building  of  the  Franklin  Institute. 

Phllidelphia. 


MISCELLANEOUS. 

Royal  institution.  — Monday,  April  4,  at  two 
o’clock.  General  Monthly  Meeting.  Tuesday,  April  j,  at 
three  o’clock,  Professor  Helmholtz,  F.R.o.,  “On  the 
Natural  Law  of  Conservation  of  Energy.”  Thursday, 
April  7,  at  three  o’clock,  Professor  Helmholtz,  F.R.S., 
“On  the  Natural  Law  of  Conservation  of  Energy.” 
Friday,  April  8,  at  eight  o’clock,  Dr.  John  Percy,  F.R.S., 
“On  Iron.”  Saturday,  April  9,  at  three  o'clock,  Pro- 
fessor Frankland  “ On  the  Metallic  Elements.” 

lytdiam. — Many  inquiries  having  lately  been  made 
respecting  this  new  metal,  we  may  remind  crur  readers 
that  a very  full  account  by  the  discoverers — MM.  Reich 
and  Rcicliter—- appeared  in  our  8th  volume,  p.  a8o.  No 
further  description  has  since  appeared. 

Xoungr  ▼.  F*rni*. — This  suit,  which  has  continued 
for  eighteen  days,  is  adjourned  until  after  the  Easter 
holidays.  It  is  anticipated  that  it  will,  when  resumed,  be 
concluded  within  a week. 

Erealsr  Instruction  In  ChenUtry.-Wc  have 

been  so  often  applied  to  by  correspondents  wanting 
practical  instruction  in  chemistry  in  the  evening,  that  we 
may  call  special  attention  to  the  BiTkbeck  course,  which 
commences  at  University  College  on  May  3.  The  hours 
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are  from  7 to  9 p.m.,  twice  a week.  The  class  is  con- 
ducted by  Professor  Williamson  and  Dr.  Russell. 

The*  Hale  of  Petroleum. — On  Tuesday  last  a 
meeting  of  gentlemen  interested  in  the  petroleum  trade 
was  held  at  the  Baltic  Sale-room,  for  the  purpose  of  con- 
sidering certain  resolutions  which  had  been  brought  under 
the  consideration  of  a committee  appointed  to  report  on 
the  best  rules  and  regulations  for  the  conduct  of  this 
branch  of  trade.  The  following  resolutions  among  others 
were  agreed  to  : — '*  That  the  lowest  point  of  ignition  of 
refined  oil  be  ioo°  Fahr.**  44  That  tho  gravity  of  good 
merchantable  refined  Pennsylvanian  petroleum  is  not  to 
exceed  8 is*,  at  a temperature  of  6o°  Fahr. ; and  the  gravity 
of  good  merchantable  crude  Pennsylvanian  not  to 
exceed  *20°. 

Renard  t*.  Xevlastein. — Our  advertising  columns 
will  have  informed  our  readers  that  another  important  suit 
relating  to  the  aniline  dyes  is  in  progress.  These  beauti- 
ful colours  seem  to  be  almost  as  profitable  to  the  gentle- 
men of  the  long  robe  as  to  the  chemists  who  discover  them, 
and  to  be  as  produotive  of  litigation  as  they  have  been  of 
scientific  investigation.  The  patent  in  dispute  this  time 
is  that  of  Girard  and  De  Lai  re  (No.  97,  January  is,  1861) 
some  notice  of  which  will  be  found  in  Dr.  Hofmann’s 
paper,  page  49,  vot.  viii.,  of  the  Chemical  News,  and  also 
at  page  141  of  our  present  volume.  It  is  for  the  produc- 
tion of  a blue  dye  by  heating  red  aniline  dye  with  an 
excess  of  aniline.  The  plaintiffs  in  this  case  obtained 
an  injunction  from  the  Vice-Chancellor,  an  appeal  for 
the  dissolution  of  which  was  made  by  the  defendant  to 
the  Lords  Justices.  The  presumption  of  the  plaintiffs 
appears  to  be  that  no  aniline  blue  can  be  made  without 
infringing  Girard’s  patent ; the  defendants,  however,  allege 
that  their  blue  is  a different  colour  from  that  obtained  by 
Girard’s  process,  inasmuch  as  it  is  free  from  violet  tinge, 
and  that  their  process  itself  is  different,  as  well  in  the  nature 
of  some  of  the  materials  used  as  the  proportions  and  the 
temperature  employed ; in  fact,  that  both  the  process 
and  product  are  different  from  Girard’s.  The  Lords  Jus- 
tices hare  dissolved  the  injunction  on  the  grounds  that  no 
infringement  had  been  proved,  and  that  the  validity  of 
Girard's  patent  was  open  to  dispute.  Further  proceedings 
are  pending  to  establish  these  points.  As  usual,  our  most 
eminent  chemical  authorities  are  ranged  on  opposite  sides. 
Drs.  Ilofmann  and  Odling,  and  Mr.  Warrington  support- 
ing the  plaintiff* s case,  and  Professors  Miller  and  William- 
son and  eminent  foreign  chemists  appearing  for  the  de- 
fendants. We  shall  await  the  coming  trial  with  some 
interest.  The  case  being  tub  judice,  we  can  say  nothing 
further  on  the  subject ; but  it  is  clear  that  when  such 
eminent  authorities  are  to  be  found  on  each  side,  the 
chemical  questions  involved  in  the  matter  must  be  fairly 
open  to  dispute.  The  recurrence  of  such  trials  makes  us 
regret  the  want  of  a proper  tribunal  for  hearing  these 
cases  ; but  this  case,  like  that  of  Young  v.  Forme,  will 
probably  be  tried  before  a Vice-Chancellor  without  a jury  ; 
so  some  decision  will  certainly  be  arrived  at  on  this  trial. 

Mir  John  Hembrl'a  lew  Theory  concerning- 

the  Molar  Spots, — To  account  for  the  periodicity  of  the 
solar  spots,  Sir  John  Herachel,  in  an  article  in  the 
Quarterly  Journal  of  Science,  throws  out  a suggestion 
whether  (granting  the  possibility  that  they  may  originate, 
directly  or  indirectly,  in  disturbances  of  an  impulsive, 
vorticose,  or  fluctuating  nature,  propagated  into  the 
photosphere  from  the  higher  and  more  attenuated  region 
of  the  sun’s  atmosphere)  the  vis  matrix,  or  Original 
exciting  cause,  may  not  be  found  in  the  circulation  of 
an  elliptic  ring  of  planetary  matter,  in  a state  of  division 
sufficiently  minute  to  elude  telescope  vision,  having  a 
major  axis  such  as  would  correspond  to  an  average 
period  of  u£  years,  and  an  eccentricity  such  a*  to 
bring  its  perihelion  within  the  region  in  question  ; the 
matter  of  the  ring  being  unequally  distributed  over  its 


circuit,  with  a minimum  and  a maximum  following  in  by 
| an  interval  somewhat  less  than  its  semieircumferencc.  By 
I assuming  certain  conditions  as  to  the  constitution  of  such 
a ring,  and  the  extent  of  deviation  from  exact  equality  in 
the  periodic  times  of  its  component  elements,  he  finds 
that  not  only  the  shorter  period  of  1 1 g years  in  the 
recurrence  of  the  spots  first  determined,  but  also  the 
longer  one  of  56  years  subsequently  insisted  upon  by  Dr. 
Wolf,  as  well  as  the  alternate  increase  and  diminution  of 
the  maxima  of  maculiferous  energy,  are  susceptible  of 
explanation,  as  well  as  some  other  periodically-recurring 
peculiarities  in  their  phenomena  noticed  by  Mr.  Carrington. 

Relation*  Between  tl»e  Chemical  Equivalents 
and  the  Bensltles  of  Bodies. — M Fleck,  Professor 
of  Chemistry  at  the  Dresden  Polytechnic  School,  finds  that 
simple  bodies  form  several  groups,  in  which  the  relation 
of  the  equivalent  to  the  square  of  the  density  is  invariable, 
and  that  these  constant  volumes  are  generally  entire 
multiples  of  the  value  borne  to  potassium.  Without 
attaching  too  much  importance  to  this  rather  problem  • 
atical  law,  we  believe  it  is  of  sufficient  interest  to  attract 
attention.  M.  Fleck  says  that  the  constant  quantity  of 
potassium  is  the  square  of  7*2358,  — that  is  to  say,  51*3575 
— a number  obtained  by  dividing  the  equivalent,  39*1,  by 
the  square  of  the  specific  weight,  0*865.  The  atomic  factor 
— that  is  to  say,  the  entire  number  by  which  this  constant 
quantity  must  be  multiplied  for  each  of  the  simple  bodies, 
is  as  follows  : — 


1 for  potassium 
1 „ sodium 
3 „ lithium  and  barium 
6 ,,  calcium  & phosphorus 
8 „ strontium. 

10  *»  iodine 

14  ,,  sulphur  & magnesium 

16  •,  silicium 

20  „ antimony 

ax  ,,  arsenic 

24  ,,  bismuth 

28  „ aluminium 

30  „ selenium 

31  ,,  tellurium 

36  ,,  borax  (and  thallium  ?) 
48  „ tin 
54  ,,  silver 


65  for  lead 
68  „ cadmium 
84  » zinc  and  molybdene 
100  ,,  gold  c-hroroium  and 
manganese 

104  »,  carbon  (diamond) 

108  11  mercury  (solid) 
in  H iron 
128  it  cobalt 

130  ,|  ruthenium 
132  ,,  copper 

140  ,,  nickel  and  palladium 
1 68  „ tungsten 

131  11  platinum 
135  „ iridium 
>4°  11  osmium. 


If  the  atomic  factor  for  cesium  and  rubidium  were  equal 
to  units*  their  densities  would  respectively  be  1*536  and 
1276.  M.  Fleck  has  tried  to  determine  the  atomic  factors 
of  several  other  simple  combinations,  but  we  will  not 
follow  him  on  such  speculative  ground.—  R.  Hadau , 
Mmitcur  Scientifque,  V.  xxix.,  63. 


Tub  British  Association  will  hold  its  next  meeting  at 
Bath  during  the  week  commencing  Wednesday,  Sept.  14, 
under  the  presidency  of  Sir  Charles  Lyell,  F.R.S. 


ANSWERS  TO  CORRESPONDENTS. 


»#*  in  jmblfrhfncr  letter*  from  out  Correspondents  we  do  not  thereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  aides  of  s 
Question  will  frequently  oblige  us  to  publish  opinions  with  which  ws 
do  not  agree.  


Vol.  VIII.  of  the  CmeMtCAL  News,  containinga  copious  Index,  ta  now 
ready,  price  10*.  Id.,  by  )>oat,  n».  id.,  handsomely  bound  in  doth, 
gold-lettered.  The  cases  for  binding  may  be  obtained  at  our  Office, 
price  is.  6d.  Pubscribera  may  bare  their  copies  bound  for  is.  6d.  if 
sent  to  our  Office,  or,  if  accompanied  by  a cloth  case,  for  is.  Vets.  !. 
and  1 1.  are  out  of  print  All  the  ether*  are  kept  in  atotk.  VuL  VIII.  * 
commenced  on  July  4,  1*6),  and  will  be  complete  In  16  numbers. 


S B — We  doubt  whether  you  do  coroe  under  the  Act,  but  you  bad 
better  ask  your  solicitor.  We  cannot  aay  where  you  must  register  if 
you  rdiould  be  emunellod  to.  Notice  will  no  doubt  be  given  when  the 
districts  are  aetileo. 

W.  B. , B.  C.,  1.  F,  received. 


Cjtkocal  Kiwi,) 

jtini  9,  \m.  ( 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


Thallium  in  Lepidolitt  and  Mica.* 

Prokessou  SciiBoTTEU  announces  to  tho  Vienna 
Academy  that  ho  1ms  discovered  thallium  in  lepidolite 
and  mica.  To  prove  [he  presence  of  this  metal,  he  says 
it  is  not  necc&sary  to  use  a large  quantity  of  the  mate- 
rial. The  author  seems  to  take  the  mixture  of  the 
double  chlorides  of  platinum  with  the  potassium,  ctcsium, 
rubidium,  and  thallium,  obtained  from  the  above  sources, 
removes  the  potassium,  and  then  reduces  the  other 
chlorides  in  n stream  of  hydrogen  at  a low  temperature, 
lie  then  treats  the  well-washed  platinum  sponge  with 
sulphurio  acid,  and  by  the  repeated  washing  out  of  this 
obtains  a solution  which  shows  the  characteristic  reac- 
tion of  thallium.  It  may  be  open  to  doubt  whether  the 
thallium  in  such  an  experiment  does  not  conto  from  the 
sulphuric  acid,  in  which  the  metal  may  be  commonly 
found. 


On  the  Preparation  of  Toluidine,  by  Dr.  H UGO  MttLLEB.f 
Da.  Hofmann's  researches  on  the  aniline  colours  having 
shown  the  importance  of  toluidine  in  their  formation,  n 
communication  on  the  preparation  of  this  body  may  not 
be  without  iuterest.  Toluidine  as  it  is  ordinarily  obtained 
from  the  toluol  of  coal  tar  naphtha  is  fluid  or  semi- 
fluid; or  under  most  favourable  circumstances  a crystal- 
line mass  which  still  retains  a considerable  quantity  of 
a liquid  base  (aniline)  from  which  tho  puro  crystallised 
toluidine  is  only  separated  by  a tedious  process.  This 
contamination  with  aniline  arises  from  the  fact  that  we 
arc  usually  compelled  to  work  with  toluol,  the  boiling- 
point  of  which  is  only  occasionally  near  that  of  nuro 
toluol. 

The  boiling  point  of  pure  toluol  as  determined  by  Mr. 
Church  is  1 03-7.  The  author  states  that  ho  has  often 
prepared  toluol,  and  according  to  his  experiments  the 
boiling-point  lies  between  rn°  and  1130,  which  agrees 
more  nearly  with  the  determinations  of  Canizzaro,  Noad, 
and  others. 

Toluol  boiling  between  m°  and  1130  yields  toluidine 
as  a solid,  beautifully  crystalline  mass ; but  for  the  pre- 
paration of  toluidine  on  a large  scale  it  is  not  necessary 
to  use  toluol  of  a constant  boiling-point.  It  sufliccs  to 
employ  a toluol  the  greater  part  of  which  distils  between 
rot1  and  114.".  In  the  conversion  of  toluol  into  nitro- 
toluol  it  is  necessary  to  use  some  caution,  since  toluol 
has  a strong  disposition  to  form  binitrotoluol.  It  is  best 
to  employ  sulpho-nitrio  acid,  and,  as  in  the  case  of  nitro- 
benzol,  to  add  the  acid  slowly. 

The  reduction  of  nitrotoluol  by  means  of  iron  and 
acetic  acid  takes  place  as  easily  ns 'the  reduction  of  nitro- 
benzol,  and  the  toluidine  is  obtained  as  a crystalline  mass, 
which  can  be  purified  in  the  following  way For  this 
purpose  of  purification  the  author  emplovs  the  more 
volatile  hydrocarbon  (preferably  the  hoptylhydrido 
G,Hi,J  boiling  between  go0  and  100°,  obtained  from 
liangoon  tar  or  American  petroleum.  The  latter  product, 
which  is  easily  procured,  answers  well.  A simple  wash- 
ing with  this  liquid  suffices  to  remove  all  the  aniline 
from  the  toluidine.  By  solution  and  re-crystallisation 
from  thU  liquid,  toluidine  is  obtained  in  perfectly  colour- 
less crystals,  which  do  not  become  brown  by  keeping.  In 
this  way  a large  quantity  of  chemically-pure  toluidine  can 
be  easily  obtained. 

• Joum.  /Ur  prakt.  Chrm..  No.  i,  1864,  j».  4 1 

t AbrtdKod  from  ZeU»ckrtftf*r  Chrm.  umt  Pham.,  Ac.,  1864,  p.  161. 
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TECHNICAL  CHEMISTRY. 


O/i  the  Preparation  of  Iodide  of  Ammonium 
by  Dr. * Jacobsen. 

The  author  dissolves  equivalent  weights  of  pure  iodide 
of  potassium  and  pure  sulphate  of  ammonia  in  the 
smallest  possible  quantity  of  boiling  distilled  water. 
One  part  of  sulphate  of  ammonia  will  require  about  one 
and  one-third  of  its  weight,  and  iodide  of  potassium 
about  half  its  weight  of  boiling  water  for  solution.  Tho 
two  solutions  are  then  mixed  and  well  stirred.  After 
the  mixture  has  cooled,  water  containing  15  per  cent,  of 
alcohol  is  added,  and  the  whole  is  allowed  to  stand 
twelve  hours.  In  very  cold  weather  less  alcohol  will 
suffice  to  separate  the  sulphate  of  potash  formed.  Accord- 
ing to  Schiff,§  100  parts  of  water  and  10  parts  of 
alcohol  at  150  C.  only  dissolvo  3*9  parts  of  sulphate  of 
potash. 

Tho  iodide  of  ammonium,  in  consequence  of  its 
greater  solubility,  remains  in  the  solution,  which  is 
now  drained  from  the  precipitated  sulphate  of  potash, 
filtered,  and  evaporated  until  a pellicle  forms.  As  the 
solution  is  very  concentrated,  the  evaporation  is  quickly 
effected. 

After  the  crystals  of  iodide  of  ammonium  are  formed, 
they  are  drained  from  the  mother  liquor,  which,  together 
with  the  residue  of  sulphate  of  potash,  is  again  treated 
with  dilute  alcohol,  and  the  liquor  evaporated  for  a 
further  yield  of  sufficiently  pure  iodide.  Caie  must  be 
taken  to  exclude  all  acid  vapours  from  the  chamber  in 
which  the  evaporation  is  carried  on ; and  it  is  well  to 
add  to  the  solution  from  time  to  tiino  a few  drops  of 
ammoniated  alcohol. 


Enffii*h  Atropia ! — We  find  the  following  in  tho 
Chemischea  Ctntralblatt  for  March  19  : — “English  atropia 
is  preferred  to  the  German  because  its  action  appears  to 
be  safer.  Hager  believes  the  preference  to  be  owing  to 
the  fact  that  iii  England  daturin  is  sold  instead  of  atropia, 
the  former,  according  to  Jobert,  acting  quite  as  powerfully 
as  atropia,  and  causing  neither  pain  nor  confusion  of 
vision.  The  dilatation  of  pupil  caused  by  daturin  is  also 
said  to  last  longest.'*  Is  either  atropia  or  daturin  made 
in  England  r 

Molar  iiadiutfon. — Father  A.  Kecchi  has  made  a 
series  of  experiments  on  the  intensity  of  the  solar  radia- 
tion in  different  seasons.  His  apparatus  consisted  of  tw'o 
cylinders,  placed  one  within  the  other,  the  space  between 
the  two  being  filled  with  water  at  a certain  temperature; 
the  uperture  of  the*  inner  cylinder  is  closed  at  one  end  by 
a plate  of  glass,  the  other  is  partially  closed  by  a diaphragm 
with  an  aperture  ; a thermometer  with  a blackened  bulb 
is  placed  in  the  axis  of  the  inner  cylinder.  On  presenting 
this  instrument  to  the  sun,  it  was  found  that  the  same 
difference  of  temperature  between  the  inner  thermomotcr 
and  that  in  the  water  w'aa  sustained,  whatever  was  the 
temperature  of  the  water,  but  that  the  difference  of  tem- 
perature between  the  two  produced  by  the  sun  at  midday 
was  almost  the  same  in  summer  as  in  winter,  although  tho 
rays  had  to  travel  about  twice  the  thickness  of  the  atmo- 
sphere, the  cause  of  this  remarkable  phenomenon  being 
the  vapour  of  water  in  the  air,  which  was  much  greater  in 
summer  than  in  winter,  this  fact  fully  bearing  out  the 
observations  of  Professor  Tyndall  as  to  the  power  of  the 
vapour  of  water  to  intercept  the  sun's  rays. 

\ y<evps  Jnhrbuek.  far  Phamarie,  bd.  cxx.  vif.,  •.  256. 

| An v.  4tr  ChtM.  urn!  Pharm.,  bd.  cxviii,  s.  $6$. 
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Mr.  Tomlinson's  Experiments  on  the  Electrical  Fly. 


PHYSICAL  SCIENCE. 


Hr.  Tomlinson’s  Experiments  on  the  Electrical  Fly. 

In  the  Chemical  News,  vol.  v i i i . , p.  114  and  p.  169, 
t lie 'elect! ical  fly  is  referred  to  a,  a retroactive  machine. 
11  The  force  with  which  electricity  leaves  tho  points  is 
accompanied  by  a proportionate  recoil,  which  causes  the 
ily  to  spin  rapidly  on  its  centre."  This  recoil  theory 
has  been  held  by  electricians  of  repute  from  the  time  of 
Hamilton,  who  inverted  the  fly  in  1760,  to  our  own  day, 
I’ouillet  and  Snow  Harris  still  advocating  it.  Other 
writers,  however,  have  adopted  different  views.  Thus, 
Kinnersly,  in  1762,  hading  the  fly  to  revolve  with  the 
points  backwards,  whether  electrified  + or— , supposed 
the  fly  when  electrified  + to  be  attracted  by  the  pat  tides 
of  air  electrified  — , which  would  be  in  greater  force 
behind  the  shoulders  of  the  fly  than  at  the  points,  so 
that  the  latter  would  bo  pulled  backwards.  Thirdly, 
lleccarin  supposed  the  fly  to  rotate  by  an  expansive  force 
due  to  the  escape  of  electricity  from  the  points  whereby 
it  drove  the  air  forwards  and  the  points  backwards. 
Fourthly,  Biot,  Roget,  lleequerel,  and  Do  la  Rive  adopt- 
ing Poisson’s  view,  that  electricity  is  held  to  the  surface 
of  insulated  conductors  by  atmospheric  pressure,  if  a 
conductor  be  furnished  with  a point,  tho  pressure  will 
he  at  a minimum  at  that  point,  tho  electricity  will 
escape  from  it,  and  if  tho  point  be  free  to  movo  there 
will  be  a recoil,  fifthly,  Cavallo,  Kieas,  Cnnot,  nnd  one 
or  two  others  suppose  that  the  electricity  escaping  easily 
from  the  points  electrifies  the  air  in  the  same  manner  as 
they  themselves  arc  electrified,  and  so  there  is  repulsion 
between  the  air-particles  and  the  points. 

Mr.  Tomlinson  has  recently  investigated  these  various 
theories  of  the  electrical  fly,  and  the  results  of  his  labour 
are  given  in  a paper  in  the  Philosophical  Magadne  for 
March.  We  propose  to  give  a short  account  of  this  paper. 

The  subject  is  considered  under  seven  heads.  1.  His- 
torical. 1.  The  fly  in  air.  3.  The  fly  enclosed  in  glass 
vessels,  etc.  4.  The  fly  in  rarefied  air.  5.  The  fly  in 
liquid  dielectrics.  6.  The  fly  with  the  points  modified. 
7.  Conclusions. 

As  a prelude  to  the  investigation,  it  was  thought 
necessary  to  define  clearly  the  action  of  a point  on  an 
insulated  charged  conductor.  Such  a conductor  throws 
surrounding  objects  into  an  opposite  electrical  state,  and 
the  intervening  air  is  polarised.  By  means  of  the  air 
discharging  itself  upon  the  prime  conductor  the  charge 
is  gradually  dissipated.  If  a point  project  from  the  con- 
ductor, the  lines  of  force  accumulate  more  easily  upon  it 
than  upon  any  other  part,  and  discharge  takes  place 
•with  sufficient  rapidity  to  produce  the  electrical  aura  or 
gale  of  wind  j that  is,  supposing  the  conductor  is  kept 
charged  by  working  the  electrical  machine.  Under  such 
circumstances,  each  polarised  particle  discharges  itself 
by  its  opposite  side  upon  the  point,  and  becomes  electri- 
fied as  a whole  with  electricity  of  tho  same  name  as  the 
point.  It  is  then  repelled  by,  and  repels  the  point,  so 
that  the  latter,  if  free  to  move,  will  thus  be  set  in  motion. 
This  is  Dr.  Faraday's  convective  discharge  theory  applied 
to  the  explanation  of  the  electrical  fly  in  the  air,  and  it  is 
quite  satisfactory,  as  may  be  abundantly  proved  by  ex- 
periment. Tho  difference  between  Mr.  Tomlinsou’s 
theory  and  that  of  Cavallo,  Riess,  and  Oanot  is  this : — 
They  suppose  the  electricity  to  pass  off  readily  from  the 
point,  and  so  electrify  the  sir;  whereas  it  is  tho  air 
that  fetches  the  electricity  from  the  point,  becomes 
electrified  in  the  same  manner,  and  thus  produces  re- 
pulsion. 


If  the  fly  on  its  supporting  point  be  held  at  somo 
distance  from  the  prime  conductor  of  a machine  in 
action,  it  will  rotate  briskly.  If  insulated  it  will  not 
rotate.  In  the  one  case  the  polarised  air  can  discharge 
upon  its  points ; in  the  other  the  fly  is  rendered  polar 
like  the  air,  and  is  seeking  to  discharge  upon  the  prime 
conductor.  If  the  uninsulated  fly  be  enclosed  in  a bell 
glass  it  cannot  rotate,  because  the  circulation  of  the 
polarised  particles  is  arrested.  If  a chain  from  the 
prime  conductor  bo  connected  with  the  metal  support  to 
the  fly  (insulated)  there  will  still  be  no  motion, for  a similar 
reason  j but  if  a (joint  be  held  near  the  outside  of  the 
bell-glass,  the  fly  will  rotate  briskly,  because  in  such 
case  the  jar  can  become  charged.  The  electricity  of  the 
fly  is  conveyed  by  the  air  to  the  inner  sido  of  the  glass, 
nnd  the  point  dissipates  the  electricity  of  the  same  name 
from  a portion  of  the  outside  of  the  gloss.  In  like 
manner,  when  the  inside  of  a bell-glass  is  electrified  (by 
allowing  a chain  from  its  prime  conductor  to  rub  against 
its  inner  surface)  and  so  placed  over  the  fly,  its  metal 
support  standing  on  a copper  disk  on  a glass-legged 
stool,  there  is  no  motion  until  the  copper  disk  and  a 
portion  of  tho  bell-glass  be  touched  by  the  hand ; the 
fly  then  starts  off  with  great  speed,  but  comes  to  rest 
as  soon  as  equilibrium  is  attained.  It  may  be  set  going 
again  by  again  discharging  a portion  of  tho  glass,  and 
so  on  many  times. 

When  the  air  ill  the  bell-glass  is  rarefied  to  about 
1 -inch  pressure  tho  electrified  fly  docs  not  rotate  when  a 
point  is  held  outside,  because  in  such  case  the  particles 
of  air  are  not  sufficiently  numerous  to  produce  mechanical 
force. 

When  the  fly  is  held  near  the  knob  of  a charged 
Leyden  jar,  it  is  first  attracted  and  then  repelled,  the 
air  between  the  koob  and  the  points  discharging  upon 
the  latter,  and  so  producing  motion  as  before  explained. 

When  the  fly  is  placed  on  a supporting  point  in  liquid 
dielectrics,  such  as  turpentine,  paraffine  oil,  benzole,  Ac., 
which  are  connected  at  opposite  points  with  the  prime 
conductor  and  the  earth,  a powerful  current  is  produced, 
whereby  tho  liquid  is  thrown  into  a kind  of  whirlpool, 
in  which  the  fly  is  swept  round,  not  as  in  air  with 
the  points  backwards,  but  with  the  points  backwards  or 
forwards,  according  to  tho  direction  of  tho  current,  and 
this  depends  on  the  position  of  the  conducting  wires. 
By  adjusting  these,  the  current,  and  with  it  the  fly,  can 
be  made  to  rotate  from  left  to  right  or  from  right  to 
left  at  pleasure.  The  liquid  should  be  placed  in  a shallow 
glass  dish  six  inohes  or  more  in  diameter. 

A good  illustration  of  the  mode  in  which  the  particles 
circulutc  and  discharge  upon  the  electrified  wires  was 
obtained  by  removing  the  fly  and  tho  supporting  point 
from  the  liquid,  and  stirring  up  in  it  a number  of 
particles  of  gold  and  silver  leaf.  On  placing  a wire 
from  the  prime  conductor  in  the  liquid  and  holding  a 
point  connected  with  the  earth  over  the  liquid,  the 
metallic  particles  started  asunder,  became  polarised,  and 
began  to  circulate  in  the  most  orderly  manner  between 
tho  two  wires.  The  particles  arranged  themselves  in 
parallel  lines,  moved  towards  the  + wire,  discharged 
upon  it,  became  electrified  +,  were  repelled,  and  passed 
in  an  opposite  direction  outside  the  parallel  lines  to  the 
— wire,  discharged  again,  and  joined  the  parallel  force* 
that  were  moving  towards  tho  + wire.  This  experiment 
renders  visible  tho  action  that  wc  must  suppose  to  take 
place  between  the  electrified  particles  of  air  and  a point 
attached  to  a charged  conductor.  It  also  renders  the 
behaviour  of  the  fly  in  air  quite  clear. 

When  tho  points  of  thy  fly  were  struck  into  little 
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pellets  of  bees'-wax,  tho  fly  in  air  did  not  rotate  with 
the  points  backwards,  as  usual,  but  with  tho  points  for- 
wards. Now,  under  ordinary  circumstances,  the  con- 
rective  discharge  on  each  point  is  marked  by  a brush, 
showing  that  tho  polarised  particles  aro  discharging  on 
the  point,  and  becoming  similarly  electrified  produce 
repulsion.  If  the  point  is  concealed,  discharge  cannot 
take  place  upon  it,  but  it  does  so  on  the  nearest  approach 
to  a point  that  the  apparatus  affords,  and  that  is  the 
bend  or  shoulder  of  the  fly.  A brush,  risible  in  the  dark, 
may  be  seen  from  the  shoulder,  and  this,  as  before,  pro- 
ducing motion  by  repulsion,  sends  the  fly  round  with 
the  bees'- wax  knobs  forwards.  It  is.  however,  very 
curious  thst  if  a lighted  candle  or  the  flame  of  a spirit- 
lamp  be  brought  near  the  fly  while  thus  rotating  with 
the  wax  knobs  forwards  tho  motion  will  slacken,  cease, 
and  then'aet  in  with  the  knobs  backwards,  just  as  if  the 
points  were  quite  free.  In  such  cases  the  flame,  and  the 
hot  air  about  it,  rob  the  fly  of  most  of  its  electricity,  and 
act  by  repulsion  upon  the  most  prominent  parts  of  the 
fly,  namely,  the  wax  knobs.  In  such  case  the  brushes 
disappear  from  the  shoulders  of  tho  fly. 

The  conducting  action  of  flame  was  shown  by  placing 
a metal  pointed  stand  connected  by  a chain  with  the 
prime  conductor  on  a porcelain  dish  containing  spirits 
of  wine.  On  working  tho  machine  the  fly  on  the  point 
spun  rapidly,  but  when  tho  spirits  were  kindled  the  fly 
stopped,  and  did  not  begin  to  spin  again  until  tho  flame 
hid  died  out. 

The  conclusions  to  which  tbe  author  is  brought  by  his 
rations  experiments  is  (?)  that  the  fly  in  air  rotates  by 
repulsion  as  before  explained,  (i)  that  it  does  not  rotate 
in  vacuo  or  in  highly  rarefied  air  where  the  particles  of 
the  dielectric  are  not  in  sufficient  force  to  produce 
mechanical  action  by  repulsion,  (3)  that  the  fly  does  not 
rotate  under  cover  unless  means  be  taken  to  allow  the 
dielectric  to  circulate,  (4)  that  in  liquid  dielectrics  the  fly 
has  no  distinctive  action,  but  is  swept  round  by  the 
current  excited  in  tbe  liquid,  either  from  left  to  right  or 
from  right  to  left,  according  to  tho  position  of  the  con- 
ducting wires ; (j)  that  the  fly  in  air  may  be  made  to 
rotato  with  the  points  forwards  or  backwards,  if  means 
be  taken  to  transfer  the  brush  which  marks  the  con- 
recti  re  discharge  from  the  point  to  the  shoulders,  or 
rice  cersd,  (6)  that  the  action  of  flame  is  to  draw  off 
eltctricity  of  the  same  name  as  that  of  the  fly,  and  so 
produce  repulsion. 

The  general  conclusion  is,  that  “ there  is  no  one  ex- 
pression that  fairly  represents  tho  electric  fly.  It  modi- 
fies its  behaviour  according  to  circumstances ; and  like 
1 good  subject,  has  no  law  of  its  own,  but  conforms  to 
the  laws  of  the  community  of  which  it  is  a member.” 


Rcplscemfst  of  Sprcin. — Dr.  Hooker  has  made 
some  interesting  remarks  " On  the  Replacement  of  Species 
in  the  Colonics  and  Elsewhere.”  As  examples,  he  briDgs 
forward  the  C’ardoon  in  the  Argentine  provincee,  the 
Anacharia  in  the  rivers  of  England,  and  some  very  re- 
markable cases  of  importation  of  weeds  to  Australia  and 
New  Zealand.  In  New  Zealand  the  cow  grass  is  rapidly 
spreading  all  along  the  sides  of  the  main  lines  of  roads  ; 
the  dock  is  to  be  found  in  every  river-bed,  the  sow-thistle 
is  spread  all  over  the  country,  and  watcr-crcssce  threaten 
to  choke  up  the  rivers.  A saying  of  the  native  Maorics 
is  that  11  as  the  white  man’s  rat  has  driven  away  the 
native,  so  will  the  European  fly  do ; and  as  the  clover 
kills  the  fern,  so  will  the  Maorics  disappear  before  the 
white  man.”  Many  other  instances  of  replacement  are 
given. 


PHOTOGRAPHY. 


The  Magnesian  Light. 

Photographers  aro  iodebted  to  the  perseverance  of 
M.  Sonstadt  for  the  removal  of  a great  obstacle.  Every 
one  knows  tbe  difficulty  which  has  hitherto  been  expe- 
rienced in  getting  a powerfully  actinic  artificial  light. 
Such  a light  is,  however,  furnished  by  the  combustion 
of  the  metal  magnesium,  and,  thanks  to  M.  Sonstadt, 
this  metal  is  now  procurable  at  a price  which  makes  it 
available  for  practical  purposes. 

Magnesium  is  an  casily-inflammable  metal.  A wire 
of  considerable  thickness  can  be  ignited  in  the  flame  of 
a candle,  and  the  light  evolved  by  the  combustion  is  of 
great  intensity.  It  has  been  ascertained  that  a wire  of 
o'i97  millimetre  diameter  will  give  as  much  light  os 
twenty-four  stearins  candles  of  five  to  the  pound.  Tho 
powerfully  actinic  character  of  the  light  has  been 
recently  demonstrated  by  Mr.  Brothers,  of  Manchester, 
and  Sir.  Sydney  Smith,  both  of  whom  have  produced 
good  pictures  by  its  use. 

Tlie  metal  is  neither  ductile  nor  very  malleable.  It 
caunot  be  drawn,  but  by  employing  a method  devised 
by  Dr.  Slatthieseu  it  can  be  forced  in  a softened  state 
through  a small  opening  in  an  iron  cylinder,  and  thus 
strands  of  wire  of  considerable  length  can  be  formed. 
The  wire  has  been  found  to  burn  more  steadily  when 
three  or  four  strands  are  twitted  into  n rope ; and  a 
simple  clockwork  arrangement  will  deliver  such  a rope 
to  a spirit  or  oil  lamp,  in  the  flame  of  which  it  may  be 
burned. 

We  look  for  important  results  from  the  use  of  this 
light.  The  opportunities  for  its  use  aro  numerous  1 and 
we  may  expect  our  collections  to  be  soon  enriched  with 
pictures  of  objects  hitherto  shut  out  from  photographers. 

Some  are  talking  wildly  of  “ night  pictures,”  as 
though  they  expected,  by  means  of  magnesium,  to 
obtain  a picture  of  the  gloomy  effects  of  midnight  011  a 
scene.  Tho  principal  use  of  the  light  will,  of  course,  be 
for  dark  interiors  ; and  wo  hope  soon  to  see  the  magni- 
ficent grottoes  of  Adclsberg  and  Antiparos — which  tho 
pencil  is  as  powerless  to  draw  as  tho  unaided  camera  to 
depict — revealed  as  brightly  as  the  caverns  in  tho 
glaciers,  so  well  known  to  photographers.  Another 
Frith  may  also  show  ns  the  wonderful  passages  in  the 
interior  of  the  Pyramids  more  clearly  than  they  have 
ever  been  Been  by  the  traveller  with  tho  help  of  the 
two  or  three  candles  which  light  his  woy  through 
the  dark  labyrinth,  and  enable  us  nt  our  own  fire- 
sides to  gave  with  awe  on  the  vast  range  of  subterranean 
tombs  at  Serapeum.  All  these  and  many  more  objects 
are  now  open  to  on  enterprising  non,  who  will  no  doubt 
soon  be  found  to  avail  himself  of  them. 


New  Application  of  iMiotoaroptav. — A somewhat 

new  application  of  photography,  to  which  the  name 
orography  has  been  given,  has  lately  been  made.  M.  A. 
Cavillc  has  applied  it  to  the  examination  of  the  geology 
of  the  Saint  Gothard  and  the  Canton  des  Orisons  ; he 
has  prepared  four  panoramas,  and  a number  of  riews  of 
details.  Geology  will  be  greatly  assisted  by  this  applica- 
tion of  the  ait  of  photography. 

Reduction  of  PhoSoffrnphlc  Ashes Davaune 

recommends  two  and  a-half  parts  of  white  sand  and  five 
parts  of  dried  carbonate  of  soda  to  be  mixed  with  ten 
parts  of  ashes.  The  addition  of  the  sand  makes  a more 
liquid  flux,  and  the  silver  runs  together  more  easily. — 
N.  Jahrl.jir  I’haim,  IS.,  xx.,  s.  Ijo. 
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A Ccurse  of  Twelve  lectures,  by  Dr.  Percy,  F.R.S,  De- 
livered at  the  Royal  School  of  Mines,  Museum  of  Practical 

Geoloyy,  Jcrm^n  Street. 

Lecture  VIII. — Saturday,  January  16,  1864. 

We  shall  proceed  thin  morning  to  the  subject  of  magnetic 
oxide  of  iron,  which  we  mentioned  on  the  last  occasion. 
Magnetic  oxide  of  iron  consists  of  three  equivalents  of  iron 
and  four  of  oxygen — PeJ04.  It  occurs  beautifully  crys- 
tallised in  nature,  nnd  may  also  be  prepared  artificially, 
well  crvst  illised.  In  this  large  vessel  before  you,  we  have 
made  a specimen  of  it,  in  the  amorphous  or  non-crystal- 
line state,  by  mixing  together  two  chlorides  of  iron  — the 
protochloride  and  the  sesquichloridc — in  such  proportions 
that  when  an  alkali  is  added  to  remove  the  chlorine,  the 
two  oxides  shall  be  precipitated  conjointly.  When  they 
are  thus  thrown  down  in  contact  with  each  other  they 
unite,  and  form  magnetic  oxide  of  iron.  We  have,  then, 
one  mode  of  its  production  in  the  wet  way— a very 
ordinary  mode.  Here  is  some  of  the  same  compound — (in 
fact,  I might  call  it  a salt) — which  we  have  dried ; and 
you  see  that  it  can  be  taken  up  by  the  magnet  immediately. 
We  have  here  clear  evidence  of  the  artificial  formation  of 
this  oxide  of  iron  in  an  amorphous  condition.  Here  is  the 
specimen  to  which  I referred  on  the  last  occasion  as  a 
furnace  product  occurring  in  a form  which  is  exceedingly 
rare.  I have  only  found  it  once  at  present.  It  is  in  the 
form  of  rhombic  dodecahedrons.  The  ordinary  form  of 
this  product  is  the  regular  octahedron.  We  have,  then, 
positive  proof  of  the  formation  of  this  compound  by 
the  dry  way.  It  is  produced  by  the  action  of  steam  on 
metallic  iron,  and  sometimes  you  obtain  it  thus  in  fine 
crystals.  It  is  produced  also  by  the  roasting  of  carbonate 
of  protoxide  of  iron,  Roasting  operations  of  this  kind  are  1 
very  extensively  performed  in  this  country.  The  iron 
ores  from  our  coal  measures  arc  all  carbonates  of  iron,  and 
before  they  are  introduced  into  the  furnace  they  are 
roasted.  During  this  process  we  frequently  discover  in 
the  roast  heaps  fine  crystals,  or  tolerably  fine  crystals, 
of  magnetic  oxide  of  iron.  Again,  this  oxide  is  not  un- 
frequently  produced  in  fine  crystals  in  various  furnace 
operations,  as  in  the  conversion  of  pig-iron  into  malleable 
iron  in  the  puddling  furnace.  It  is  produced  when  sesqui- 
oxide  of  iron,  that  is,  the  red  oxide,  is  exposed  to  a high 
temperature,  oxygen  being  then  liberated,  and  magnetic 
oxido  of  iron  being  left.  When  silicate  of  protoxide  of 
iron  is  exposed  to  a high  temperature  in  admixture  with 
carbonate  of  lime,  or  lime,  the  silica  is  displaced,  forming 
silicate  of  lime,  and  magnetic  oxide  of  iron  is  produced. 
This  experiment  we  owe  to  the  late  Professor  Ebelmcn, 
who  conducted  it  in  a porcelain  furnace  at  Sevres,  of 
which  he  had  charge.  Crystallised  magnetic  oxide  of 
iron  may  be  formed  by  heating  chloride  of  calcium  with 
sulphate  of  protoxide  of  iron — common  green  vitriol,  in  a 
covered  crucible.  Kuhlmann  obtained  it  in  that  way. 
It  is  produced  also  by  the  action  of  the  vapour  of  fluoride 
of  iron  on  molten  boracic  acid.  This  result  we  owe  to 
Mitscherlich. 

There  is  one  observation  of  Becqucrel  which  should  not 
be  omitted.  He  found  that  on  an  iron  bar  from  the 
foundation  of  an  old  castle  which  bad  been  under  water 
there  were  three  layers.  The  outermost  layer  consisted  of 
hydrated  sesquioxide  of  iron  ; the  second  of  anhydrous  or 
red  oxido  ; and  the  third,  or  innermost,  of  magnetic  oxide. 
The  layers  of  red  oxide  and  magnetic  oxide  were  distinctly 
crystallised. 

Magnetic  oxide  of  iron  occurs  abundantly  in  nature, 
forming  in  some  places  truly  mountain-like  deposits.  This 
is  the  case  at  Gellivara  in  Lapland.  We  have  very  fine 
specimens  of  the  ore  at  Arendal  in  Norway,  in  various 
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localities  in  Sweden,  in  the  Ural,  and  in  Canada.  It 
occurs  in  enormous  masses,  and  also  in  beds.  Sir  William 
Logan,  in  his  description  of  the  minerals  of  Canada,  has 
given  an  account  of  several  very  large  beds  of  magnetic 
oxido  of  iron.  lie  says  they  present  exactly  the  appear- 
ances of  stratification,  and  this  appearance  occurs  also  in 
other  districts.  Some  of  the  beds  are  of  enormous  thick- 
ness. One  to  which  he  refers  is  twelve  feet  thick.  That 
is  a very  small  bed  comparatively.  There  are  somo  aoo 
feet  thick,  and  some  much  thicker  even  than  that.  At 
Arcndal  it  occurs  in  granite  and  in  gneiss,  along  with 
augite  and  garnet.  It  is  found  also  in  serpentine  in 
association  with  garnet,  hornblende,  and  augite,  as 
as  in  Bohemia ; in  association  with  greenstone,  granular 
limestone,  garnet,  hornblende,  augite,  and  quartz,  with 
augitic  porphyry  at  Blagsdat,  in  the  Ural ; and  in  drusy 
cavities  filled  with  crystals  both  of  magnetic  oxide  of  iron 
and  iron  pyrites.  The  association  of  these  two  nflnc-raU  is 
worthy  of  note.  It  also  occurs  with  ealespar  and  analcime. 
In  Thuringia  it  is  found  in  hypersthene  rock  along  with 
crystallised  carbonate  of  iron.  Another  mode  of  its  occur- 
rence of  extreme  interest,  as  bearing  upon  the  conditions 
under  which  it  was  formed,  is  its  association  with  dolomite 
in  Canada.  Sir  William  Logan  has  described  its  dissemi- 
nation in  this  substance.  It  is  found  al«o  in  basalt  as  at 
Tabcrg.  The  magnetic  quality  of  certain  basalts  is  sup- 
posed to  be  due  to  the  presence  of  this  magnetic  oxide  of 
iron  disseminated  through  their  mass.  There  is  also 
another  view — namely,  that  put  forth  some  years  ago  by 
Professor  Andrews,  of  Belfast,  that  some  of  these  rocks 
contain  metallic  iron  disseminated  through  them.  When 
a portion  of  these  rocks  was  pounded,  and  brought  into 
contact  with  copper  salts,  metallic  iron  was  thrown  down, 
but  I am  not  sure  that  Andrews's  conclusion  was  actually 
a correct  one.  The  magnetic  oxide  occurs  also  in  lava  at 
Monte  Somma,  in  various  sedimentary  rocks,  and  in  clay 
slates  in  France.  There  is  a singular  variety  occurring  in 
the  lias  beds  at  Rosedale  and  Pickering  in  Yorkshire.  It 
is  a very  remarkable  ore,  containing  a large  amount  of  car- 
bonate of  iron.  It  has  a dark  bluish  grey  tint,  sometimes 
more  or  less  green,  and  it  is  not  only  magnetic,  but  fre- 
quently polar.  I received  this  specimen  of  Rosedale  ore 
from  Professor  John  Phillips  some  years  ago.  It  is  perfectly 
amorphous.  There  is  no  evidence  whatever  of  the  crystals 
of  which  I have  spoken.  The  magnetic  quality  of  this  iron 
ore  in  the  north  well  deserves  attention.  Magnetic  oxide 
is  found  in  lodes  in  schist  in  Siegen.  The  lode  is  traversed 
by  a dyke  of  basalt,  and  the  sides  of  this  dyke  consist  of 
magnetic  oxide. 

We  see,  then,  that  this  remarkable  compound,  which  so 
abounds  in  nature,  occurs  under  very  dissimilar  conditions. 
Opinions  are  diverse  as  to  the  mode  of  its  formation.  Some 
stoutly  maintain  that  under  all  circumstances  it  has  been 
formed  by  igneous  action,  and  injected  or  ejected  like  a 
volcanic  rock  ; but  there  are  in  many  cases  some  serious 
objections  to  this  view.  I am  not  prepared  to  say  that 
magnetic  oxide  of  iron  in  nature  has  never  been  the  result 
of  igneous  action.  I feel  perfectly  sure  that  in  some  cases 
it  has  been  produced  in  that  way.  Its  occurrence  in  lata, 
for  instance,  establishes  this  fact.  But  there  is  one  point 
in  connexion  with  some  of  these  deposits  of  magnetic  oxide 
of  iron  which  demands  particular  attention  in  connexion 
with  this  igneous  theory— namely,  the  presence  of  free 
silica  in  it.  I have  mentioned  some  cases  in  which  free 
silica  exists  in  the  magnetic  oxide  of  iron  and  various 
silicates.  It  is  impossible  to  conceive  that  at  a high  tem- 
perature silica  and  magnetic  oxide  of  iron  could  ever  have 
come  in  contact  without  immediately  combining  and  form- 
ing silicate  of  iron,  the  oxide  of  iron  having  a very  strong 
affinity  for  silica.  Even  when  magnetic  oxido  of  iron  is 
heated  with  silica,  some  of  the  oxygen  is  pretty  readily 
displaced— the  excess  of  oxygen  beyond  that  required  to 
constitute  protoxide,  and  the  silicate  of  protoxide  of  iron  is 
formed.  Thus,  the  presence  of  free  silica  in  these  deposits  of 
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magnetic  oxide  of  iron  is,  I think,  a strong  proof  that  there,  at 
less!,  it  could  never  have  been  the  result  of  igneous  action. 
So,  also,  with  regard  to  some  of  the  silicates  occurring  in 
association  with  the  magnetic  oxide  of  iron  in  various 
deposits.  There  is  no  doubt,  I think,  that  combination 
would  have  taken  place  between  them  and  the  oxide  of 
iion  to  a much  greater  extent,  at  all  events,  than  is  the 
ease.  On  the  other  hand,  there  ore  cases  in  which,  in  all 
probability,  the  oxide  of  iron  has  been,  or  may  have  been, 
injected.  The  mode  in  which  this  substance  has  been  de- 
posited in  the  amorphous  state  is  very  curious,  and  is  at 
present,  I think,  very  obscure.  I cannot  clearly  under- 
stand all  the  conditions  under  which  it  has  been  formed. 
Undoubtedly,  it  has  been  derived  in  a great  measure 
through  the  carbonate  of  iron  there  existing.  I shall 
again  have  occasion  to  recur  to  some  of  the  iron  ores  in 
which  an  oxide  of  iron  resembling  the  magnetic  oxide  ia 
present.  When  occurring  in  dolomite,  the  magnetic 
oxide  must  have  been  formed  in  the  wet  way.  On  the 
last  occasjon  1 showed  you  large  and  magnificent  octa- 
hedral crystals  in  chloritic  schist ; and  here,  again,  I think 
there  is  no  doubt  whatever  that  it  must  have  been  formed 
in  tho  wet  way.  Its  occurrence,  also,  in  certain  localities 
in  a distinctly  stratified  state  is  suggestive  of  its  aqueous 
origin  under  these  conditions. 

We  now  pass  on  to  the  consideration  of  the  silicates 
of  iron. 

Anhydrous  silicate  of  iron— silicato  of  protoxide  of 
iron — is  a frequent  product  of  metallurgical  operations. 
It  occasionally  occurs  in  beautiful  crystals.  1 spoke 
of  it  on  a former  occasion  under  the  head  of  iron  chryso- 
lite or  olivine.  I have  here  on  the  table  numerous 
crystals  of  it  which  have  been  produced  during  metallur- 
gical operations.  It  is  a tribasic  silicate  of  protoxide  of 
iron,  it  consists  of  three  equivalents  of  the  protoxide, 
and  one  of  silica — 3FeO,SiOs.  The  oxygen  of  the  silica, 
therefore,  is  just  equal  to  that  of  the  base,  and  that  is  the 
most  stable  compound.  We  have  made  many  experiments 
upon  this  of  late.  It  has  been  supposed  that  higher  silicates 
exist,  some  containing  four  or  five  or  six  equivalents  of 
base.  We  have  in  every  case  failed  to  make  them.  In 
some  experiments  a quantity  of  oxide  of  iron  and  silica 
were  mixed  together  in  the  proportion  to  form  these 
higher  silicates ; and  certain  products  have  been  obtained 
by  means  of  heating  such  mixtures  in  crucibles.  It  has 
been  supposed  that  true  and  definite  silicates  have  been 
thereby  formed.  There  is,  however,  an  error  in  the 
mode  of  conducting  the  experiment  when  we  attempt  to 
mako  a more  highly  basic  silicate  than  the  one  the  formula 
of  which  I have  given.  We  have  conducted  the  experi- 
ments in  iron  crucibles,  as  clay  crucibles  cannot  be  used 
for  this  purpose.  By  fusing  the  Bilica  and  the  oxide  of 
iron  together  at  a high  temperature  they  unite  and  become 
suddenly  liquid.  If  there  be  more  oxide  of  iron  than  is 
sufficient  to  form  that  tribasic  silicate,  on  attempting  to 
pour  out  the  liquid  we  always  get  the  tribasic  silicate 
poured  out,  and  there  remains  behind  a comparatively 
infusible,  or  partly  infusible,  mass  containing  magnetic 
oxide.  If  we  had  left  the  whole  mass  to  cool  in  the 
crucible  we  might  have  concluded  that  combination  had 
taken  place  throughout,  and  we  should,  therefore,  have 
been  led  into  error.  When  we  attempt  to  pour  out 
the  product  mass  we  find  that  what  appears  molten 
consists  of  a mass  partly  molten  and  partly  semi-fluid. 
It  is  important  to  note  that  artificially,  at  all  events, 
we  cannot  make  a silicate  containing  more  base  than 
that  represented  in  the  formula  before  you.  This  tribasic 
silicate  of  iron  was  reported  many  years  ago  to  have 
been  found  in  the  Moumo  Mountains,  Ireland,  by  Dr. 
Thompson.  He  described  it  as  a distinct  mineral.  I 
made  most  particular  inquiry  about  it,  and  got  a specimen 
which  was  said  to  have  come  from  the  same  locality,  but 
it  turned  out  to  be  nothing  more  than  a piece  of  alag 
of  some  kind. 


I have  already  spoken  of  the  action  of  silica  upon  sesqui- 
oxide  of  iron  at  a high  temperature,  stating  how  it  displaces 
the  excess  of  oxygen  and  forms  silicate.  This  silicate  of 
iren  in  the  hydrated  state  wc  can  produce  by  way  of 
double  decomposition.  If,  for  example,  wc  take  silicate 
of  soda  and  a protosalt  of  iron  and  mix  them  together, 
dduble  decomposition  occurs,  and  the  silica  goes  down  in 
combination  with  the  oxide  of  iron.  It  has  a dull  greyish 
green  colour  w'hich,  I think,  you  will  recognise  here ; it 
is  very  similar  to  that  of  the  green  sand  of  geologists 
which,  in  fact,  is  supposed  to  be  due  to  a hydrated  silicate 
of  iron. 

There  is  a silicate  of  sesquioxido  of  iron — not  one  of 
the  most  satisfactory  minerals  in  the  world  — termed 
cronstedite. 

The  next  compound  of  iron  to  which  we  shall  direct 
attention  for  a few-  moments  is  one  of  considerable  interest 
— namely,  the  phosphate  of  iron,  or  vivianite.  There  are 
several  phosphates  of  iron.  There  is  one  consisting  of  two 
equivalents  of  protoxide  of  iron,  and  one  of  phosphoric 
acid,  iFtsOPOs.  It  is  formed  by  the  direct  action  of 
phosphoric  acid  upon  iron.  There  are  various  other  salts, 
one  of  which  is  formed  by  the  addition  of  common  phos- 
phate of  soda  to  a solution  of  sulphate  of  protoxide  of  iron. 
This  phosphate  quickly  becomes  bluish  gTey  on  exposure 
to  the  air.  It  dissolves  slightly  in  water  containing  car- 
bonic acid.  The  degree  of  solubility  has  been  determined 
in  the  laboratory  upstairs  some  time  ago.  It  corresponds 
to  about  o1 54  parts  bv  weight  in  1000  parts  of  water  con- 
taining carbonic  acid.  There  is  a natural  phosphate  of 
iron  known  as  vivianite,  which  is  a mineral  of  great 
interest.  It  is  of  a blue  colour,  and  is  a pseudo-morph  of 
another  phosphate  which  contains  variable  proportions  of 
sesquioxide  of  iron  resulting  from  atmospheric  oxidation. 
It  contains  the  two  oxides  of  iron  protoxide  and  sesqui- 
oxide. It  occurs  beautifully  crystallised  as  well  as  earthy 
and  amorphous.  You  sometimes  get  the  amorphous  variety 
out  of  boggy  ground  where  bones  have  lain  for  a very  long 
time.  1 remember  that  some  years  ago,  while  they  were 
making  the  railway  in  the  meadows  under  Castle  ’Brom- 
wich, near  Birmingham,  very  fine  specimens  of  this  kind 
were  dug  up  out  of  the  ground.  They  are  of  a pale  bluish 
colour  ; and  sometimes  when  old  bones  which  have  been 
interred  for  a long  time  are  dug  up,  they  are  found  to  be 
more  or  less  blue,  owing  to  tho  formation  of  this  phosphate. 
In  an  old  mine  in  Upper  Silesia  a human  skeleton  was  found, 
several  of  the  bones  of  which  presented,  in  the  interior, 
crystals  of  vivianite  and  blue-grey  spots.  The  mine  had 
been  worked  in  the  thirteenth  century,  and  it  is  not  known 
how  long  the  skeleton  may  have  been  there.  Sandbergcr 
found  in  horses'  teeth  taken  out  of  a boggy  meadow', 
crystals  of  vivianite  from  one  to  one  and  a-half  linein  length. 
They  were  as  clear  as  water,  had  a very  bright  lustre,  and 
gradually  acquired  a smalts-bluc  colour  by  exposure  to  the 
air.  My  friend  Dr.  Muller  has  in  his  possession  a frag- 
ment of  bone  of  a sheep  in  which  tho  internal  cancellated 
part  contains  small,  acicular  crystals  of  blue  vivianite 
having  a remarkably  bright  lustre.  This  specimen  was 
found  near  Schleitz,  in  Baxon  Voigtland.  According  to 
Bischof,  when  a solution  of  carbonate  of  protoxide  of 
iron  in  water  impregnated  with  carbonic  acid  is  mixed 
with  a solution  of  phosphate  of  lime  in  the  same  solvent, 
and  kept  without  access  of  air,  turbidity  occurs  after  a 
time,  and  is  followed  by  the  deposition  of  yellowish  white 
phosphate  of  protoxide  of  iron.  Colourless  crystallised 
tribasic  phosphate  of  iron,  of  the  formula — 

3Fe0.P05  + 8H0, 

has  been  found  in  Delaware.  This  was  perfectly  colour- 
less at  first,  but  it  became  blue  or  bluish  grey  on  exposure 
to  the  atmosphere. 

We  now  come  to  the  carbonate  of  iron.  This  is  an 
extremely  important  salt  in  a commercial  point  of  view. 
It  is  carbonate  of  protoxide  of  iron.  You  have  specimens 
of  it  here  before  you.  Here  is  a lump  of  it  more  or  less 
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impure.  Sometimes  it  occurs  of  great  purity.  These 
rhombic  crystals  consist  of  this  substance.  It  is  anhydrous, 
and  consists  of  one  equivalent  of  protoxide  of  iron,  and 
one  of  carbonic  acid.  It  occurs  abundantly  in  nature,  and 
is  found  in  geological  formations  of  nearly  every  age.  It 
is  decidedly  our  most  important  iron  ore.  It  is  that  which 
occurs  so  extensively  in  coal  measures.  It  crystallises 
like  ealespar  in  the  rhombohedral  system.  It  then 
forms  a mineral  termed  spathic  ore,  or  sparry  iron 
ore.  The  natural  mineral  almost  always  contains  a large 
quantity  of  carbonate  of  protoxide  of  manganese,  and 
generally,  also,  some  carbonate  of  lime  and  carbonate  of 
magnesia.  The  manganese  plays  a very  important  part 
with  reference  to  the  application  of  this  ore  in  various 
metallurgical  operations.  The  specific  gravity  of  the 
native  crystallised  variety  ranges  from  37  to  3*91. 
Senarmont  obtained  it  crystallised  in  the  form  of  a 
gTeyish-whUe  sand,  hardly  attackable  by  dilute  acids ; 
it  remained  nearly  unchanged  in  dry  air,  and  very 
slowly  acquired  a pale  brown  colour  in  moist  air.  He 
produced  it  by  exposing  a mixture  of  sulphate  of 
protoxide  of  iron  and  carbonate  of  soda,  or  of  proto  - 
chloride  of  iron  and  carbonate  of  lime,  in  hermetically- 
sealed  glass  tubes,  in  the  first  instance  to  a tempera- 
ture of  150  degrees  centigrade,  or  beyond—that  is,  with 
the  sulphate  of  protoxide  of  iron  and  carbonate  of  soda  ; 
and  in  the  other  case  to  a temperature  of  from  130  to  100 
degrees  during  from  twelve  to  thirty-six  hours.  The  salt 
was  darker  in  colour,  and  more  permanent  in  the  air,  the 
higher  and  longer  the  duration  of  the  temperature 
employed.  The  form  of  the  crystalline  mass  was  dis- 
tinctly rhombohedral.  It  is  obtained  anhydrous  when 
thrown  down  by  the  addition  of  carbonate  or  bicarbonate 
of  potash  or  soda  to  a solution  of  protochloride  of  iron. 
A bulky  precipitate  of  carbonate  of  protoxide  of  iron  is 
obtained,  which  very  rapidly  absorbs  oxygen  from  the  air, 
becoming  at  first  green,  and  afterwards  brown. 

Carbonate  of  protoxide  of  iron  is  slightly  soluble  in 
water,  but  the  solubility  is  increased  considerably  by  the 
presence  of  carbonic  acid.  In  this  state  it  exists  in  mineral 
or  chalybeate  waters. 

We  will  now  speak  of  the  carbonate  of  sesquioxide  of 
iron.  Formerly,  no  such  compound  was  believed  to  exist, 
but  of  late  experiments  have  been  made  which  show  that 
there  is  some  reason  for  admitting  its  existence-  It  is 
only  prepared  under  certain  circumstances,  and  is  very 
easily  decomposed. 

Bischof  states  that  the  solubility  in  pure  water  of 
carbonate  of  protoxide  of  iron  is  as  follows: — 10,000 
parts  of  pure  water  dissolve  18  09  of  the  precipitated  car- 
bonate in  from  three  to  four  hours ; and  of  the  natural 
carbonate,  commonly  called  sphferosiderite,  the  same 
quantity  of  water  dissolves  only  6*0755  P&ris.  The 
mineral  is  dissolved  more  rapidly  by  the  application  of 
heat,  but  at  the  same  time  it  is  quickly  decomposed.  If 
the  decomposition  is  such  as  takes  place  when  carbonate 
of  copper  is  heated  to  redness,  there  would  be  only 
liberation  of  carbonic  acid  ; but  the  protoxide  of  iron  has 
a very  high  affinity  for  oxygen,  and  at  a high  temperature 
it  partially  decomposes  the  carbonic  acid,  reducing  it  to 
carbonic  oxide.  Thus,  when  you  heated  carbonate  of 
protoxide  of  iron  to  redness  you  get  carbonic  acid  and 
carbonic  oxide  evolved ; and,  instead  of  protoxide  of 
iron  remaining,  you  get  protoxide  in  association  with  a 
certain  portion  of  sesquioxide. 

The  carbonate  of  iron  occurs  in  beds  and  lodes,  some- 
times in  enormous  masses,  as  at  Eisenerz,  in  Styria,  and 
Stalberg,  in  Prussia.  At  Siegen,  it  occurs  in  lodes  in  clay 
slate.  We  have  it  in  lodes  in  this  country.  I very  well 
remember  a lode  at  Alston  Moor,  Cumberland.  It  was 
not  very  pure,  but  it  was  in  a lode,  nevertheless.  It 
occurs  beautifully  in  Somersetshire  ; very  fine  crystallised 
specimens  are  obtained  there.  All  our  argillaceous  iron 
ores,  or  clay  iron  ores,  consist  essentially  of  carbonate  of 


protoxide  of  iron.  These  occur  abundantly  in  out  coal 
measures,  and  are  the  chief  sources  of  iron  in  this  country. 
The  carbonate  occurs  also  in  the  lias,  oolite,  wealden,  and 
eocene.  Not  a very  long  time  ago,  when  I waa  down  in 
South  Wales,  I saw  a large  quantity  of  iron  ore  which 
had  been  dredged  up  by  the  fishermen  at  the  Isle  of 
Wight,  and  taken  to  Cardiff,  and  there  sold  at  about  io«. 
a-  ton.  The  pieces  were  rounded  by  the  rolling  action  of 
the  wateT.  It  is  a curious  thing  that  fishermen  should 
have  been  engaged  in  dredging  up  iron  ore.  There  was  a 
large  quantity  sold  in  this  way.  Sometimes  in  clefts  in 
our  coal  measures  we  find  beautifully  crystallised  car- 
bonate of  iron. 

With  regard  to  the  conditions  under  which  this  car- 
bonate of  iron  has  been  depoaited  in  nature,  it  is  certain 
that  it  must  have  gone  down  from  water ; but  one  con- 
dition which  must  have  existed  is  the  absence  of  oxygen 
to  peroxidise  the  iron.  That  is  perfectly  certain.  If 
you  bring  atmospheric  air  in  contact  with  carbonate  of 
iron  dissolved  by  carbonic  acid  in  water,  you  will  most 
assuredly  peroxidise  the  iron,  and  separate  the  carbonic 
acid. 

I shall  now  present  to  you  some  remarks  concerning  the 
constituents  of  these  important  clay  iron  ores.  They  tie, 
as  I said,  essentially  composed  of  amorphous  carbonate  of 
protoxide  of  iron  ; but  Urey  always  contain,  in  addition, 
carbonate  of  manganese,  carbonate  of  lime,  carbonate  of 
magnesia,  clay,  and  phosphoric  acid  in  combination 
with  lime,  invariably,  without  any  exception  what- 
ever. I think  they  also  always  contain  a little  sulphur,  as 
bisulphide  of  iron.  I have  never  seen  it  absent.  They 
contain  other  occasional  matters.  We  have  made  here  s 
very  large  number  of  analyses  of  these  carbonates  of 
iron,  almost  all  of  which  occur  in  this  country.  The  work 
occupied  somo  years,  and  was  completed  four  or  five  years 
ago.  I will  go  over  the  constituents  again,  lest  I should 
have  omitted  any.  These  ores  contain  protoxide  of  iron  in 
combination  with  carbonic  acid.  Sometimes  we  find  aUttls 
sesquioxide  of  iron.  Then  there  is  protoxide  of  manganese, 
alumina,  lime,  magnesia,  potash,  silica,  carbonic  acid,  phos- 
phoric acid,  sulphuric  acid,  bisulphide  of  iron,  a little  com- 
bined water,  and  a little  organic  matter,  or  sometimes  even 
a large  amount,  aa  in  the  black  band  pyrites.  Those  are  all. 
The  silica  exists  in  combination  with  alumina,  and  a small 
quantity  of  iron,  forming  clay.  In  fact,  these  ores  are 
mixtures  of  impure  carbonate  of  iron  with  clay.  The  clay 
has  exactly  the  composition  of  fire  clay.  If  we  take  fire 
clay  and  clay  occurring  in  association  with  these  ores  and 
analyse  them,  we  find  they  have  the  same  composition; 
and  what  is  singular,  and  what  we  w*cre  not  exactly  pre- 
pared to  expect,  is  that  when  we  dissolve  these  iron  ores 
in  dilute  hydrochloric  acid,  as  is  commonly  done,  there 
remains  behind  an  insoluble  residue  of  clay,  and  the 
greater  pari  of  the  potash  which  the  ore  contains,  which 
varies  in  amount  from  1 to  a per  cent.,  will  be  found  in 
that  insoluble  residue. 

All  these  clay  iron  ores  are  very  much  alike  till  we  come 
to  those  which  are  found  so  extensively  in  Yorkshire  tnd 
Northamptonshire,  and  which  also  consist  essentially  of  im- 
pure carbonate  of  protoxide  of  iron.  The  Y orkahire  variety 
apparently  contains  in  addition  some  silicate  of  iron.  We 
have  examined  with  great  care  one  from  Cleveland.  It 
has  a green  colour,  and  it  contains  in  a state  of  combina- 
tion silica  in  a gelatinous  form,  or  silica  which  separates 
in  a gelatinous  form,  which  shows  that  it  was  in  a state  of 
combination,  and,  ns  far  as  we  can  make  out,  it  is  silica 
combined  with  protoxide  and  sesquioxide  of  iron.  There 
are,  however,  difficulties  in  connexion  with  this  subject 
which  we  are  not  yet  able  to  explain.  In  this  Yorkshire 
ore  you  will  see  a grey  infiltration,  not  at  all  unlike  what 
appears  in  the  other  specimen.  The  two  are  very  much 
alike.  You  can  hardly  distinguish  one  from  the  other. 
It  is  these  which,  I think,  contain  silicate  of  iron  ; but 
that  is  a point  requiring  further  investigation.  This  ore 
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contains  also  beautiful  little  infusorial  shells  of  silica,  left 
by  the  action  of  the  acid.  One  point  of  great  interest, 
also,  is  that  it  contains  the  well-known  mineral  called 
anatase,  which  is  oxide  of  titanium.  This  is  the  only 
case,  I believe,  in  which  that  mineral  has  been  detected 
in  these  ores.  The  ore  was  submitted  to  the  action  of 
acid,  and  the  acid  left  small  daik  spots,  which  were  sub- 
mitted to  Professor  Miller,  of  Cambridge,  and  after  being 
examined  under  the  microscope  were  pronounced  by  him 
to  be  anatase.  They  were  also  determined  to  be  anatase  by 
chemical  analysis,  independently  of  the  microscopic  inves- 
ligation.  Titanium  is  very  generally  present  in  our  iron 
ores,  although  we  do  not  often  detect  it  in  our  analyses, 
because  it  is  very  difficult  to  find  it,  yet  it  almost  always 
makes  its  appearance  in  our  blast  furnaces,  occurring  in 
the  hearths  in  the  form  of  little  red  cubes.  Mr.  Riley  has 
been  lately  examining  fire  clays  with  reference  to  the 
presence  of  titanium,  and  he  says  that  in  all  our  fire  clays, 
without  exception,  he  has  succeeded  in  finding  titanium 
in  the  state  of  titanic  acid. 

1 have  spoken  of  the  accidental  occurrence  of  copper  in 
our  iron  ores.  It  occurs  in  the  form  of  copper  pyrites.  I 
have  also  referred  to  the  presence  of  blende,  or  sulphide  of 
*inc.  Sulphide  of  nickel  is  occasionally  found,  especially 
near  Merthyr,  and  it  forms  some  of  the  most  beautiful 
crystals  you  could  wish  to  see— delicate  hair-like  crystals, 
called  “ Haarkies”  in  German,  or  Millerite  in  English 
geological  nomenclature,  so  christened  by  Mr.  Brooke 
siter  Professor  Miller,  of  Cambridge.  I have  spoken  of  the 
occurrence  of  lead,  and  shown  you  specimens  of  it-  There 
is  also  another  metal  of  considerable  interest  which  occurs 
in  these  ores— namely,  silver— the  last  thing  jou  would 
expect  to  find  there ; but  Mr.  Dick,  on  examining  some  of 
the  blaek-band  ore  from  New  South  Wales  in  the  labora- 
tory above  some  years  ago,  got  evidence  of  the  presence  of 
silver.  It  has  been  extracted  from  the  ore  by  the  wet  an 
well  as  the  dry  way.  The  proportion  is  about  half-an- 
ounce  to  the  ton.  We  find  occasionally  a peculiar  fat- 
like body,  containing  a very  large  amount  of  carbon — 
namely,  hatchettine — in  some  clay  iron  ores,  especially  in 
South  Wales,  where  it  occurs  along  with  Millerite. 

These  impure  carbonates  of  iron  have  undoubtedly  all 
been  deposited  as  so  much  fine  mud  under  conditions  in 
which  oxygen  was  certainly  excluded.  There  are  many 
ways  in  which  we  might  possibly  explain  this  condition — 
perhaps  the  evolution  of  carbonic  acid  abundantly,  car- 
buret ted  hydrogen,  and  so  forth  ; but  oxygen  there  could 
not  have  been,  because  the  carbonate  of  iron  would  most 
undoubtedly  have  been  converted  into  sesquioxide  of  iron. 
Here  is  a specimen  illustrating  that  change,  upon  which  I 
have  dwelt  already.  It  is  a piece  of  clay  iron  ore  picked 
up  from  the  coast  at  Hastings,  having  fallen  out  of  the 
cliff.  You  will  find  that  the  whole  ot  it  has  become  coated 
with  hydrated  sesquioxide  of  iron,  the  carbonite  of  pro- 
toxide having  disappeared,  and  the  protoxide  having  been 
peroxidised.  Here  is  a specimen  of  Cleveland  ore,  which  is 
greenish  grey,  or  greyish  green  in  the  interior,  and  which 
consists  chiefly  of  carbonate  of  protoxide  of  iron,  mixed 
with,  the  so-called  greenish  silicate.  By  weathering 
action,  it  has  become  coated  with  this  very  unattractive 
deposit  of  hydrated  sesquioxide  of  iron.  As  wc  get 
further  down  we  find  sometimes  pure  carbonate  of  pro- 
toxide of  iron,  or  the  impure  variety — common  clay  iron 
ore,  in  fact;  and  occasionally  we  get  beautiful  speci- 
mens containing  a nucleus  of  clay  iron  ore,  surrounded  by 
hydrated  sesquioxide  such  as  you  have  there.  There  is  a very 
singular  variety  of  clav  iron  ore  here.  There  is  a curious 
story  connected  with  this  lump  of  mineral,  though  it  is  not 
at  all  attractive  to  the  eye.  It  was  raised  in  Wales  some 
time  ago,  and  thrown  away  by  the  miners  as  worthless. 
It  was  put  upon  the  pit-mounds  as  of  no  value;  but  it 
turned  out  to  be  a valuable  iron  ore,  containing  about  30 
or  40  per  cent,  of  iron.  At  first  it  was  sold  at  about  a 
•hilling  a ton  ; but  its  value  soon  became  recognised,  and 


its  price  went  up  to  sometliing  like  thirteen  or  fourteen 
shillings  a ton. 
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M.  Kuhlmaxh  continues  his  “ Researches  on  the  Preserva- 
tion of  Building  and  Orttamcntal  Materials.”  The  present 
part  is  occupied  with  further  details  on  the  nature  of  the 
colouring  matters  of  minerals.  The  author  notices  acci- 
dental changes  of  colour  in  Roman  buildings  from  the 
presence  in  the  mortar  of  sesquioxide  of  iron,  which, 
becoming  dissolved  by  rain  water  and  carbonic  acid,  pene- 
trates the  marble  or  travertin,  and  is  again  deposited  as  the 
carbonic  acid  escapes.  The  contact  of  iron  clamps,  he 
notices,  will  also  occasion  the  colouration  of  stones. 
Besides  these  accidental  colourations,  natural  changes  of 
colour  result  from  the  slow  decomposition  or  oxidation  of 
colouring  matters.  Organic  matters  will  disappear,  oxides 
in  a low  state  of  oxidation  will  pasB  to  a higher,  and  in 
stones  buried  in  the  ground  reduction  will  take  place,  &c. 
The  slow  decomposition  of  silicate  of  iron  will  also  cause 
the  production  of  yellow  stains  in  porous  siliceous  stones. 
M.  Kuhlmann  believes  that  we  have  still  much  to  learn 
respecting  the  colouring  matter  of  precious  stones,  and  he 
proceeds  to  explain  a simple  ana  expeditious  way  of 
analysing  silicious  stones,  which  will  afford  the  means  of 
recognising  the  true  cause  of  colouration.  He  calls  it 
analysis  in  the  gaseous  way,  and  it  consists  in  passing  dry 
hydrofluoric  acid  over  the  mineral  heated  to  dull  redness. 
The  apparatus  used  is  made  of  platinum.  It  consists  of  a 
retort  in  which  to  generate  the  gas,  a tube  to  hold  the 
boats  containing  the  mineral,  tubes  to  connect  these,  and 
finally  tubes  to  carry  the  vapours  to  a caoutchouc  bottle 
furnished  with  a little  water.  The  volatile  fluorides 
condense  in  the  bottle,  while  most  of  the  metallic  oxides 
associated  with  the  silica  remain  in  the  boat  in  the  form  of 
fluorides.  Fluoride  of  iron,  however,  is  volatile,  and  must 
be  looked  for  with  the  fluoride  of  silicium.  This  method 
of  analysis,  M.  Kuhlmann  says,  possesses  immense  ad- 
vantages over  the  processes  commonly  used.  By  means 
of  it  he  has  proved  that  no  metallic  oxide  exists  in  the 
amethyst,  that  hot  hydrofluoric  acid  decolorises  emeralds 
and  yellow  quartz,  but  does  not  change  the  colour  of 
smoky  diamonds,  yellow  diamonds,  or  rubies,  while  it 
turns  blue  sapphire  violet.  (The  author  must  be  spending 
a fortune  in  precious  stones.)  Lastly,  M.  Kuhlmann  slates 
that  red  cornelian,  which  is  decolorised  both  by  oxidising 
and  deoxidising  agents,  and  which,  therefore,  he  formerly 
considered  to  be  coloured  by  organic  matter,  leaves  a 
ferruginous  residue  in  the  platinum  boat  when  treated  by 
the  foregoing  process — an  apparent  indication  that  the 
iron  is  present  in  the  mineral  in  a peculiar  state  of  oxida- 
tion or  molecular  engagement. 

A report  on  two  memoirs  by  M.  Domeyko  was  read. 
They  related  to  the  composition  of  the  aerolites  found  in 
the  desert  of  Atacama,  and  to  several  new  minerals  found 
in  Chili.  The  aerolites  of  Atacama  consist  invariably  of 
nickeliferous  iron  with  an  admixture  of  olivine.  Among 
the  new  Chilian  minerals  some  are  of  great  interest. 
There  is  one  an  oxy-chloroiodidc  of  lead  which  forms  an 
amorphous  crust  upon  galena.  It  has  the  composition — 
Oxide  of  lead  . • . ,47*1 

Chloride  „ . » . , ai-8 

Iodide  ,,  • . • . i8*7 

Various  matters  , • • • 9*5 


which  may  be  represented  by  the  formula — 
»Pb(CI,I)3PbO. 

The  industrial  importance  of  a mineral  containing  10  per 
cent,  of  iodine  is  great,  if  the  quantity  obtainable  be  con- 
siderable. The  author  also  found  two  new  amalgams — 
Ag«H,  and  Ag,H,. 


176 


Chemical  Society  of  Paris — Photographic  Society. 


A note  by  Signor  Bechi  on  the  Boraciferous  Sofiotii  of 
Tuscany  makes  known  the  existence  of  a new  mineral,  to 
which  the  author  has  given  the  name  of  Boussingaultite. 
It  consists  of  a hydiated  sulphate  of  ammonia,  in  which 
part  of  the  base  is  replaced  by  magnesia  and  protoxide 
of  iron. 

M.  J.  A.  Ponmarede  sent  a communication  in  which  he 
proposes  to  use  the  vapour  of  fine  as  a reducing  agent  in 
some  metallurgical  operations.  Chlorides  and  fluorides, 
for  example,  can  be  easily  reduced  by  this  process.  The 
apparatus  consists  of  two  crucibles,  one  resting  within  the 
other,  into  the  lower  of  which  the  zinc  is  placed,  while  the 
other  contains  the  metallic  compound  to  be  reduced.  The 
two  are  arranged  so  that  the  vapour  of  zinc  is  brought  in 
contact  with  the  metallic  compound.  In  this  way  the 
author  has  obtained  beautiful  specimens  of  crystallised 
iron,  cobalt,  and  nickel. 


CHEMICAL  SOCIETY  OF  PARIS. 

February  26, 

M.  Ad.  W uktx  in  the  Chair . 

M.  PatrL  Devissxb  was  elected  resident  member. 

M.  Bonis  presented  to  the  Society,  on  behalf  of  M. 
Jacquelain,  a small  work,  entitled  “ Central  Method  for 
the  Analyeie  of  Freeh  Water." 

M.  Wuhtz  gave  an  account  of  his  researches  on  allyle. 
When  this  compound  is  heated  with  idriodic  acid  it  com- 
bines either  with  one  molecule  of  this  acid  to  form  a mono- 
hydriodate  C«Hln,HI,  boiling  at  about  i66\  or  with  two 
molecules  of  idriodio  acid  to  form  a di-hydriodate  of  di- 
•llyle 

t «uio  j i, 

which  is  not  volatile  without  decomposition.  M.  Wurt* 
has  obtained  acetates  and  hydrates  corresponding  with 
these  hydriodate*.  He  described  tho  composition  and  the 
ropenics  of  these  bodies,  and  in  particular  of  the  di- 
ydrate  of  di-allyle  r.  w ( H, 

{ (HO)a 

which  is  identical  or  isomeric  with  hcxylglycol  C„IIu0*. 
He  added  that  in  these  experiments  allyle  behaved  like  a 
hydro-carbon  of  the  series  C,ll»n_5.  He  had  also  satisfied 
himself  that  allyline  combined  in  a similar  manner  with 
idriodic  acid. 

M.  Wvrtz  presented  a paper  by  M.  Hugo  M tiller,  “ On 
the  Syntheeis  of  Malonic  and  Succinic  Acide .** 

M.  Ofpexiieim  remarked  that  the  formation  of  hydrt- 
odate  of  phosphuretted  hydrogen,  which  he  had  already 
laid  before  the  Society,  would  admit  of  two  interpretations. 
He  did  not  admit  tho  decomposition  of  water. 

This  communication  gave  rise  to  a discussion,  in  which 
MM.  Oppenheim,  Berth  clot,  and  Personne  took  part. 


PHOTOGRAPHIC  SOCIETY. 

I’uesday,  April  5,  1864. 

Arm  the  Minutes  of  last  meeting  were  read  and  con- 
firmed, 

Mr.  BnoniKns,  of  Manchester,  exhibited  a series  of 
pictures  taken  by  means  of  the  magnesium  light. 

A portrait  in  enamel  of  the  Lord  Chief  Baron  was  exhi- 
bited by  Mayall. 

Some  transparencies  on  opal  gloss  were  also  exhibited ; 
also,  some  photographs  by  Cooper's  method,  and  a picture 
on  which  the  opinion  of  the  Society  was  requested  as  to 
whether  it  was  a photograph  or  not. 

Mr.  Swan  then  read  a paper  " On  the  Improved  Method 
of  Carbon  Printing.**  He  first  pointed  out  the  defects  of 
the  silver  process,  the  great  fault  being  liability  to  fade ; 
this,  in  fact,  was  the  great  blot  on  the  fame  of  the  art. 
In  quest  of  processes  by  which  permanent  pictures  could 
bo  produced,  carbon  was  naturally  thought  of,  and  many 
attempts  had  been  made,  with  more  or  less  success,  to 


employ  this  substance  for  the  purpose ; but  there  were 
objections  to  the  processes  proposed — either  they  were  not 
perfect,  or  too  troublesome  to  be  practically  employed. 
Mr.  Swan,  however,  had  been  able  to  surmount  the  diffi- 
culties and  to  produce  good  results.  The  principal  improve- 
ment consisted  in  the  employment  of  a tissue  which  was 
transparent  and  pliable  to  replace  the  paper  ordinarily 
employed.  The  manner  in  which  this  tissue  is  prepared 
is  ns  follows Pour  some  collodion  over  a glass  plate,  and 
let  it  dry ; then  pour  over  the  film  of  collodion  a warm 
solution  composed  of  the  following  ingredients  : one  part 
of  bichromate  solution  (containing  one  of  salt  to  three  of 
water),  two  parts  of  gelatine,  one  part  of  sugar,  and 
eight  parts  of  water.  To  this  mixture  is  added  colouring 
matter,  composed  of  Indian  ink,  to  which  may  be  added 
indigo  and  carmine.  The  tissue,  after  drying,  is  removed 
from  the  glass  and  placed  under  the  negative,  so  that  the 
light  passes  through  the  collodion  film,  and  reaches  first 
the  inner  side  of  tho  gelatinous  film.  This  is  altered  by 
the  light  in  such  a manner  as  to  become  insoluble  in  water, 
and  it  is  important  to  notice  that  the  interior  part  is  first 
acted  on,  so  that  in  thoae  parts  of  the  picture  where  half 
tints  occur  there  will  be  a thin  layer  resting  on  the  collo- 
dion rendered  insoluble,  while  that  remaining  unacted  on 
will  bo  exposed  so  as  to  be  easily  removed.  In  the  old 
methods  of  applying  this  process  the  outer  surface  of  the 
gelatinous  layer  was  first  thickened,  and  in  consequence 
preserved  a layer  beneath,  which  could  not  be  reached  by 
the  solvent  without  breaking  the  film,  so  that  the  half  tints 
either  remained  dark,  or,  the  coating  being  entirely  removed 
through  fracture,  they  became  like  high  lights.  In  the 
new  method  the  thickness  of  coagulated  coating  is  exactly 
proportioned  to  the  depth  of  colour.  After  exposure 
under  the  negative,  which  only  requires  a third  or  fourth 
of  the  time  necessary  for  paper  prepared  with  silver  in  the 
ordinary  manner,  the  film  is  fastened  to  a sheet  of  paper 
by  means  of  starch  or  a solution  of  india-rubber,  and 
placed  in  water  at  100®  F.  A few  minutes  suffice  for  the 
purpose,  but  it  is  better  to  allow  the  picture  to  remain 
three  or  four  hours  in  the  bath,  brush  it  lightly  with  a 
camel's  hair  brush  to  remove  any  adhering  pigment,  and 
then  expose  to  a stream  of  water,  allow  to  dry,  and  mount. 
With  reference  to  the  time  of  exposure,  it  was  to  be  re- 
marked that  a little  variation  in  this  respect  was  not  nearly 
so  important  as  with  silver  prints,  and  over  exposure  could 
bo  remedied  by  long  washing  with  hot  water  ; but  Mr# 
Swan  thought  it  would  be  very  advantageous  to  have 
some  better  means  of  regulating  tho  time  of  exposure  than 
that  at  present  employed,  and  suggested  the  use  of  a 
photometer  for  the  purpose.  Iu  order  to  avoid  the  inver- 
sion of  the  image,  the  print  might  be  mounted  face  down- 
wards, and  the  supporting  paper  afterwards  removed  by 
benzol ; or  the  reversal  could  be  avoided  by  removing  the 
negative  from  tho  gloss  before  printing  by  means  of 
gelatine.  With  respect  to  tho  colouring  matter,  various 
substances  had  been  tried.  Carbon  produced  by  the 
action  of  sulphuric  acid  on  sugar  had  been  proposed,  but 
found  to  be  too  flaky,  and  the  same  objection  applied  to 
lamp  black,  but  various  colours  might  be  employed.  Mr. 
Swan  expressed  his  conviction  that  the  process  was  prac- 
tically applicable  on  a large  scale.  With  respect  to  the 
patenting  of  the  process,  he  had  at  first  thought  of  putting 
no  restriction  on  its  application,  but  it  afterwards  occurred 
to  him  that,  since  it  would  probably  be  employed  com- 
mercially, it  would  be  desirable  to  participate  in  the 
profits  accruing  from  its  adoption,  but  he  did  not  wish  to 
prevent  its  employment  for  any  scientific  purpose. 

The  Chaihman  remarked  on  the  perfection  of  the  prints, 
and  returned  thanks  to  Mr.  Swan  in  the  name  of  the 
Society. 

In  answer  to  a question  by  a Member  as  to  what  part 
of  this  process  was  claimed  a*  original,  Mr.  Swan  replied 
that  the  tissue  wss  the  principal  novekv,  its  transparency 
being  such  that  the  light  passed  through  it  without  serious 
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diminution,  and,  consequently,  the  printing  could  be  per* 
formed  by  allowing  the  light  to  traverse  the  collodion  Aim, 
and  reach  first  the  interior  of  the  gelatine  film.  The 
Chairman  drew  attention  to  the  results  obtained,  which 
certainly  surpassed  any  previously  laid  before  the  8ociety. 

In  reply  to  various  other  inquiries,  it  was  stated  that 
the  application  of  the  process  to  engraving  was  still  under 
consideration,  but  that  there  was  every  promise  of  success, 
that  the  object  of  the  collodion  film  in  the  tissue  was  to 
hold  the  picture  together,  for  otherwise  it  would  fall  to 
pieces  in  washing ; that  the  short  time  of  exposure 
necessary  in  printing  might  be  due  to  the  presence  of 
sugar,  but  experiments  had  not  been  made  on  this  par- 
ticular point ; and  that  a better  print  could  be  obtained 
from  imperfect  negatives  than  by  the  silver  process. 

Dr.  Diamond,  of  Edinburgh,  remarked  on  the  applic- 
ability of  the  process  to  enamel  painting,  since  any  pig- 
ments could  be  jnixed  with  the  gelatinous  coat. 

Mr.  How  exhibited  a photographer’s  tent,  of  which  the 
chief  recommendations  ware  its  compactness,  lightness, 
and  the  arrangements  of  ita  fittings,  all  of  which  were 
exterior. 


Royal  instillation. — Tuesday,  April  is,  at  three, 
Professor  Helmholtz,  “On  Conservation  of  Energy.” 
Thursday,  April  14,  at  three,  Professor  Helmholtz,  “ On 
Conservation  of  Energy,”  Friday,  April  15,  at  eight, 
Professor  Abel,  “On  Gun-cotton.”  Saturday,  April  16, 
at  three.  Prof.  Frnukl&nd,  “ On  the  Metallic  Elements/’ 
Respiration  of  Fruits. — M.  Call  ours  has  made  an 
examination  of  the  respiration  of  fruits  ; he  considers  that 
the  fruit  is  one  of  the  most  important  organs  of  vegetables, 
and  that  the  examination  of  respiration  should  be  by  no 
means  confined  to  the  green  part  of  the  plant,  lie  has 
endeavoured  to  study  the  proportion  of  gases  contained  in 
the  parenchyma  of  the  pericarp  and  their  composition  ; 
the  action  of  fruit  upon  the  gas  of  respiration,  i.e.,  oxygen, 
whether  alone  or  mixed  with  nitrogen  ; the  action  upon 
the  same  gas  of  each  of  the  envelope*  of  the  fruit  and  of 
its  fleshy  part  when  it  exists.  It  was  found  that  apples, 
oranges,  citrons,  in  a state  of  maturity,  placed  under  bell 
jars  containing  oxygen,  or  mixtures  of  oxygen  with 
nitrogen,  consumed  a quantity  of  oxygen,  and  furnished 
an  equal  amount  of  carbonic  ncid,  the  proportion  being 
greater  in  diffuse  light  than  in  darkness.  It  is  effected 
gradually  up  to  a certain  point,  beyond  which  it  aug- 
ments considerably,  and  the  internal  face  of  the  skm 
presents  some  alteration.  The  amount  of  carbonic  acid 
produced  increases  with  the  temperature.  The  fruit  acts 
in  the  same  manner  during  the  time  elapsing  between  its 
losing  its  green  colour  and  its  obtaining  its  maturity,  and 
that  of  its  obtaining  its  maturity  and  of  its  commencement 
of  decay ; but  as  soon  as  this  has  once  commenced  the 
amount  increases  rapidly.  Determinations  were  made  of 
the  proportions  of  gases  contained  in  the  juices.  To 
accomplish  this,  the  fruit  was  squeezed  under  mercury, 
and  the  juice  collected  in  a flask,  to  which  was  afterwards 
adapted  a tube  by  a cork,  but  it  was  found  that  the  same 
result  was  obtained  if  the*  juices  were  expressed  in  an 
ordinary  press  and  afterwards  placed  in  vessels.  The  gases 
wereexpellcd  by  ebullition.  Oranges,  citrons,  pomgranates, 
pears,  and  pippins  gave  quantities  of  gas  diminishing  in 
in  the  order  of  the  names  ; the  gas  consisted  of  carbonic 
acid  and  nitrogen  in  various  proportions,  but  no  oxygen, 
hydrogen,  carbonic  oxide,  or  carburetted  hydrogen  was 
found.  A ripe  fruit  enclosed  in  air  was  found  to  absorb 
hydrogen  very  rapidly,  and  if  allowed  to  remain  until  it 
became  soft,  the  juice  was  found  to  contain  a very  large 
quantity  of  gas  rich  in  carbonic  acid,  the  air  in  which  it 
was  enclosed  containing  carbonic  acid  also.  It  is  intended 
to  examine  the  gases  contained  in  the  juice  from  the  com- 
mencement of  development  to  the  time  when  it  has 
attained  ita  complete  maturity. 
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The  Industrial  Resources  of  the  District  of  the  Three 
Northern  Hirers,  the  Tyne,  Wear,  and  Tees;  including  the 
Reports  on  the  Local  Manufactures,  read  before  the  British 
Association  in  1863.  Edited  by  Sir  W.  6.  Armstrong, 
C.B.,  F.K.S.,  &c.  &e.,  J.  Lowthlax  Bell,  Esq.,  John 
Taylor,  Esq.,  and  Dr.  Richardson.  Illustrated  with 
Maps,  Flans,  &c.,  &c.  Ncwca*tle-on-Tyne  : A.  Reid. 
London:  Longman  and  Co.  1864. 

The  meeting  at  Newcastle  will  long  be  remembered  as  one 
of  the  moat  successful  gatherings  of  the  British  Associa- 
tion ; and  it  will  not  bo  forgotten  how  great  an  interest 
was  given  to  the  proceedings  by  the  valuable  papers  on 
the  local  industries  now  collected  in  this  volume,  and 
here  illustrated  by  maps,  plans,  and  engravings,  with  a 
profuseness  we  have  never  seen  equalled.  The  volume 
as  it  lies  before  us  may  be  taken  as  a pattern  of  what  we 
could  wish  to  see  done  for  every  similar  district  in  the 
United  Kingdom. 

A complete  account  of  the  industrial  resources  of  the 
Kingdom  has  yet  to  be  written ; but  to  compile  and 
digest  it  would  be  beyond  the  labour  of  even  a Macculloch. 
The  work  could  only  be  produced  by  the  co-operation  of 
several  heads  and  hands,  as  in  the  present  instance  ; and, 
in  the  absence  of  the  complete  work  so  much  to  be  desired, 
we  hope  to  tee  the  visit  of  the  British  Association  to 
every  centre  of  industry  result  in  the  production  of  such  a 
local  record. 

Abstracts  of  many  of  the  papers  contained  in  the 
volume  appeared  in  our  pages  shortly  after  the  meeting, 
and  we  need  .not  again  refer  to  them.  But  the  illustra- 
tive maps  and  engravings  scattered  so  profusely  through 
the  pages  of  this  volume  give  it  a lasting  and  peculiar 
interest  which  the  mere  papers,  valuable  as  they  were, 
could  not  possess. 

Appendices  have  been  added  to  the  papers  which  give 
manufacturing  details  it  would  have  been  impossible  to 
supply  in  their  original  form.  We  turn,  for  example,  to 
the  paper  on  the  Chemical  Manufactures  of  the  Tyne,  which 
our  readers  will  find  at  page  124,  vol.  viii.  of  the  Chemical 
News.  In  that  paper  some  of  the  most  recent  improvements 
in  the  manufacture  of  soda  were  attended  to,  particularly 
the  revolving  furnace  of  tho  Jarrow  Works,  and  the 
method  of  condensing  hydrochloric  acid  adopted  so  suc- 
cessfully at  the  Walker  Alkali  Works.  Now,  among  tho 
appendices  to  the  paper  included  in  this  volume,  we  find 
descriptions  and  drawings  of  both  these  improvements, 
which  may  be  of  great  service  to  manufacturers.  Besides 
this,  these  additions  to  all  the  reports  will  be  found  to 
contain  much  original  matter,  published  for  the  first  time, 
and  sometimes  drawn  from  out-of-the-way  sources.  There 
is,  for  example,  an  interesting  account  of  jet,  from  which 
we  extract  tho  first  sentence: — “ This  material  takes  ita 
name  from  a river  in  Lycia,  which  was  called  Gages  in 
the  time  of  Pliny,  and  the  small  pieces  of  jet  obtained  in 
that  locality  were  called  gagates , afterwards  corrupted 
intO£<tyol,  and  ultimately  intojW.”  We  shall  not  dispute 
this  etymology,  the  authority  for  which  is  not  quoted,  but 
wo  always  supposed  that  gagates  were  agates. 

Some  curious  information  will  also  be  found  in  the 
reports  on  the  manufacture  of  paper  and  of  glass.  But 
the  more  solid  information  is  not  wanting,  and  we  heartily 
recommend  the  book  to  our  readers,  at  the  same  time 
thanking  the  authors  ar.d  the  Newcastle  publisher  for  the 
richness  and  excellence  of  the  illustrations,  which  must 
have  been  produced  at  a very  considerable  cost. 


Uritiah  riiurmnropo-ia. — The  cheaper  edition  of 
the  Pharmacopoeia  is  now  announced  as  ready.  Owing  to 
a press  of  matter,  we  arc  compelled  to  postpone  our 
notices,  which  will  be  resumed  in  our  next  number. 
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NOTICES  OP  PATENTS. 

Grants  of  Provisional  Protection  for  Six  Month s. 

i9o.  John  Hawkins,  'Walsall,  Staffordshire,  and  Charles 
Hawkins,  Selly  Oak,  Worcestershire,  " Improvements  in 
the  manufacture  of  gas  for  illumination  and  other  pur- 
poses, and  in  apparatus  connected  with  the  same.'* — 
Petition  recorded  February  a,  1864. 

399.  Frederick  Charles  Phillip  Hofmann,  Wilmington- 
square,  London,  "Improvements  in  machines  for  crushing 
hard  substances,  for  washing  ores  and  minerals,  and  for 
separating  earth  and  earthy  matters  from  solid  substances.** 
— Petition  recorded  February  16,  1864. 

408.  Henri  Newraane,  Hortulau  Villas,  Shrewsbury, 
Shropshire,  " A new  medicinal  compound  pill  for  diseases 
of  the  liver." — Petitions  recorded  February  17,  1864. 

418.  Laurent  Stanislas  Naudin,  Rue  de  la  Savonnerie, 
Rouen,  France,  " Improvements  in  the  preparation  and 
composition  of  a substance  for  soldering  silver  or  other 
metals." 

419.  John  Travis,  Lusley  Brook,  Royton,  Lancashire, 
" An  improved  method  of  preventing  and  curing  corrosion 
and  preserving  the  metal  in  steam  boilers,  steam  gene- 
rators, and  fuel  economisers." 

424.  Francois  Marie  Aubert  de  Tregomain,  Stamford 
Street,  Surrey,  " Improvements  in  rendering  firewood  and 
other  materials  more  combustible,  and  also  impervious  to 
air  and  moisture.’* 

431.  John  James  Chidley,  Glaskin  Street,  Hackney, 
London,  " An  improved  method  of  stoppering  or  render- 
ing air-tight  bottles  and  jars.” 

43a.  Frederic  John  Arnold,  Adam’s  CourJ,  Old  Broad 
Street,  London,  " Improvements  in  apparatus  for  pro- 
ducing and  burning  combustible  gases  for  heating  and 
lighting  purposes."  — A communication  from  Thomas 
Arnold,  New  York,  U.S. 

435.  Robert  Scrivener,  Hanley,  Staffordshire,  " Im- 
provements in  the  preparation  of  clay  and  other  plastic 
materials  used  for  manufacturing  purposes,  and  in  drying 
materials  manufactured  from  the  same." 

436.  William  Charles  Page,  Millwall,  Poplar,  Middle- 
sex, "An  improved  composition  for  coating  ships’ 
bottoms." 

446.  Alfred  Vincent  Newton,  Chancery  Lane,  London, 
"An  improvement  in  photography." — A communication 
from  George  Gamier  White,  New  York,  and  Charles 
Alden,  Newburgh,  New  York,  U.S. 

452.  John  Sanders,  jun.,  Upper  Hockley  Street,  Bir- 
mingham, "A  new  or  improved  gas  regulator  for  con- 
trolling or  regulating  the  flow  or  pressure  of  gas  required 
to  be  used  for  illuminating  purposes.’* 

454.  Eugene  Alphonse  Co  telle,  Bourclart  St  Martin, 
Paris,  " An  apparatus  for  concentrating  and  distilling 
sulphuric  and  other  acids,  and  all  solutions  in  general." 

465.  Francis  Sorrel  Claxton,  Imperial  Foundry  of 
Cannon,  Ruelle,  Ch&rente,  France,  "An  improvement  in 
casting  iron,  brass,  or  copper  over  or  around  hollow 
cylinders  of  steel,  iron,  or  other  metal,  using  air,  water, 
or  other  fluid  for  cooling  the  casting." 

Notices  to  Proceed. 

2761.  William  Henry  Perkin,  Seymour  Villa,  Sudbury, 
Middlesex,  "Improvements  in  the  manufacture  of  colour- 
ing matters,  suitable  for  dyeing  and  printing." — Petitions 
recorded  November  6,  1863. 

2819.  William  Edward  Gcdge,  Wellington  Street, 
Strand,  London,  " Improved  procesa  and  apparatus  for 
amalgamating  the  precious  metals." — A communication 
from  Jean  Baptiste  Baux  and  Alexis  Guiod,  Passages  des 
Petites  Ecuries,  Paris. 

2866.  Gilbert  Thonger,  Birmingham,  " Improved  modes 
of  preventing  accidents  arising  from  the  sale  or  use  of 
poisons." — Petition  recorded  November  16,  1863. 


3213.  William  Henry  Tooth,  Rhodeswell  Road,  Stepney* 
Middlesex,  "Improvements  in  the  manufacture  of  iron 
and  steel,  and  in  the  machinery,  apparatus,  and  furnaces 
used  therein,  and  for  the  production  and  application  of 
gas  to  be  employed  in  such  manufacture,  and  the  appli- 
cation of  parts  of  the  said  apparatus  to  the  manufacture 
of  glass  and  alkali." — Petition  recorded  December  19, 1863, 

3246.  James  Ronald,  Liverpool,  '‘Improvements  in,  and 
apparatus  for,  the  conversion  of  ropes  and  other  cordage 
into  oakum,  tow,  and  paper-stuffs,  parts  of  which  are 
applicable  to  teasing  and  cleaning  wool,  or  hair  on  skin*, 
and  dressing  ‘ waste  * tow,  wool,  hair,  and  other  ' waste  ’ 
fibres." — Petition  recorded  December  23,  1863. 

372.  William  Drake,  Sheffield,  Yorkshire,  "Improve- 
ments in  the  manufacture  of  iron." 

2606.  John  Henry  Johnson,  Lincoln's-inn  Fields, 
London,  " Improvements  in  the  manufacture  of  soap."— 
A communication  from  Jean  Baptiste  Vasseur,  and  Alexis 
Mahot,  Paris. — Petitions  recorded  October  30,  1863. 

2724.  Guillaume  Ville,  Paris,  " Improvements  in  treat- 
ing natural  phosphates  of  lime  for  agricultural  purposes." 

2803.  Dan  Dawson,  Milnsbridge  Chemical  Works, 
Huddersfield,  Yorkshire,  " Improvements  in  the  produc- 
tion of  colours  for  dyeing.— Petitions  recorded  Novem- 
ber 11,  1863. 

3168.  Henry  Chadwick,  Topsham,  and  John  Clench, 
Exeter,  Devonshire,  "Improvements  in  utilising  the 
waste  liquors  resulting  from  the  preparation  of  fibrous 
matters  in  paper  pulp  making,  and  in  the  machinery  or 
apparatus  to  be  used  therein." — Petition  recorded  Decem- 
ber 15,  1863. 

7.  Charles  Martin,  Brentford,  Middlesex,  " Improve- 
ments in  the  treatment  and  preparation  of  materials  for 
the  manufacture  of  paper,  and  in  the  construction  and 
apparatus  employed  therein.’’— Petition  recorded  Jan.  2, 
1864. 

488.  William  Edward  Gedgc,  Wellington  Street, 
Strand,  London,  " Improvements  in  the  composition  and 
manufacture  of  artificial  granite,  marble,  and  stone,  and 
in  the  kilns  and  apparatus  used  in  such  manufacture." — 
A communication  from  Jean  Begu6,  Faubourg  St.  Martin, 
Paris.— Petition  recorded  February  27,  1864. 


I Origin  of  (Species. — A work  lias  just  been  pub- 
lished by  M.  Flourens,  entitled,  "Criticism  of  the  Book  of 
M.  Darwin  upon  the  Origin  of  Species." 

Citrate  of  Iron  and  Vlairnesla. — This  preparation 

it  made  as  follows: — The  hydrated  oxide  from  three  and 
a-quarter  ounces  of  persulphate  of  iron  is  dissolved  in 
three  ounces  of  citric  acid,  and  the  solution  is  thea  com- 
pletely saturated  with  carbonate  of  magnesia.  The  solu- 
tion is  afterwards  filtered  and  evaporated  to  a proper 
consistence,  and  scaled  in  the  usual  way.— Neues  Jlepert 
j Jiir  Pharmaciet  bd.,  xii.,  s.  442. 


lew  Acid  laonaerlc  with  Salphovlalc  Add. — 

Mr.  A.  B.  Northcote  has  accidentally  discovered  & new 
acid  isomeric  with  aulphovinic  acid ; it  Was  obtained  by 
adding  sulphuric  acid  to  an  alcoholic  solution  of  potash 
which  had  been  kept  for  some  years.  The  potash  salt 
crystallises  in  long  prisms,  colourless  and  transparent.  It 
differs  from  isethimatc  ordinary  sulphovinate,  but  may  be 
parathionate.  The  discoverer  thinks  it  probable  that  the 
potash,  by  its  powerful  affinity  for  water,  altera  the  mole- 
cular arrangement  of  the  alcohol,  the  altered  body  being 
represented  in  symbols  in  the  following  manner 

CaH4  the  potash  compound  being  CUH* 

This  view  is  supported  by  the  fact  that  the  compound 
acid  is  formed  without  heat,  whereas  to  produce  ordinaury 
aulphovinic  acid  heat  is  necessary. 
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CORRESPONDENCE. 

Continental  Science. 

Paris,  April  6,  1864. 

The  disease  among  silk' worms  has  raged  to  such  an 
extent  in  France  that  it  becomes  a matter  of  great  import- 
ance to  devise  tome  means  of  preserving  the  life  of  the 
worms  for  a sufficient  length  of  lime  for  them  to  form 
cocoons,  and  it  is  also  desirable  to  obtain  healthy  eggs 
from  other  quarters.  M.  Gu6rin-Menneville  says  that 
great  exertions  are  being  made  by  the  Government,  and 
that  the  Minister  of  Agriculture  has  advised  the  prlfets  of 
the  silk  departments  to  make  experiments  on  the  process 
of  Onesti. 

Some  eggs  have  lately  been  sent  to  France,  overland, 
from  China  through  the  exertions  of  M.  Simon,  and  have 
been  distributed,  some  having  been  reserved  for  experi- 
ments; a fresh  importation  has  also  been  made  from  Japan 
by  M.  Berlandier,  and  it  is  hoped  that  by  these  means  the 
condition  of  the  silk-producing  departments  will  be 
ameliorated. 

The  causes  of  these  curious  epidemics  are  still  shrouded 
in  mystery ; they  make  their  appearance  surreptitiously, 
increase  until  they  reach  a climax,  and  then  wholly  or 
partially  disappear,  as  if  they  had  become  exhausted,  and 
all  their  energy  being  consumed,  they  die  a natural  death. 
The  silk-worm  disease  has  for  fifteen  years  raged  in 
France,  but  it  is  to  be  hoped  that  the  exertions  now  being 
made  w ill  lead  to  the  discovery  of  some  remedy.  A slight 
change  of  climate,  produced  by  a variety  of  possible  causes, 
might  be  sufficient  either  to  produce  or  remove  one  of 
the.«e  pestilences;  and  if  this  is  the  case,  remedial  measure* 
are  likely  to  be  of  little  use  until  the  disease  itself  shows 
symptoms  of  decline.  Our  knowledge  on  these  matters 
is,  however,  daily  increasing,  and  the  advancement  of 
science  may  in  time  put  us  in  possession  of  the  means  of 
combating  similar  attacks. 

An  interesting  notice  concerning  the  flight  of  the  eagle 
is  inserted  in  PoggendorJF » AnnaUn  from  Dr.  Simmler. 
An  eagle  was  observed  to  descend  obliquely  through  a 
space  of  40,000  Swiss  feet  in  six  minutes,  which  gives  a 
velocity  of  more  than  thirty  metres  per  second.  When  it 
is  considered  that  this  is  a rate  of  more  than  ninety-seven 
miles  an  hour,  and,  in  fact,  exceeds  the  greatest  speed  of 
an  express  train,  it  becomes  easily  credible  that  sea  birds 
may  be  caught  by  placing  a board  with  a fish  upon  it  in 
the  water  behind  a boat,  the  bird  darting  with  such  force 
os  to  strike  its  bill  right  through  the  board. 

A great  blessing  to  mothers,  and  to  children,  too, 
although  the  latter  are  generally  overlooked  in  these 
blessings— it  being  taken  for  granted,  we  must  suppose, 
that  the  blessing  is  equal  for  both— lias  lately  been  dis- 
covered in  the  shape  of  a new  cure  for  whooping-cough. 
The  treatment  ia  not  severe,  and  does  not  include  confine- 
ment to  the  house.  Quite  the  contrary;  it  consists  in 
going  to  a gas-works  and  breathing  the  vapours  which 
arise  from  the  lime  purifiers.  The  relief  is  immediate,  and 
two  or  three  visits  are  sufficient  to  produce  a complete  cure. 

The  theory  of  Mr.  Wheatstone  of  the  acoustic  figures 
produced  on  plates  during  vibration  has  been  confirmed  by 
a series  of  experiments  by  M.  Rudolph  Koenig  on  plates 
of  copper.  He  has  only  a remark  on  a detail  of  execution, 
•which  is  as  follows  : — “ Mr.  Wheatstone  says  that  if  a 
given  system  of  nodes  could  take  successively  every  in- 
clination  with  reference  to  a given  axis,  there  would  result 
upon  a square  plate  an  indefinite  number  of  figures  by  a 
aeries  of  continual  transformations  ; but  experiment  shows 
the  contrary.  It  appears,  then,  that  those  figures  alone  are 
possible  which  are  composed  of  primary  vibrations,  for 
which  maxima  of  vibration  coincide  with  the  angles  of  the 
plate.  This  is  not  astonishing  ; for  one  always  observes 
maxima  of  vibration  at  the  two  extremities  of  a free  rod/* 

The  question  of  the  index  of  refraction  of  metals  has 


been  investigated,  both  theoretically  and  practically,  by 
M.  Quincke.  The  surfaces  of  metal  employed  were  thin 
layers  of  silver  deposited  by  the  method  of  M.  Foucault 
on  a plate  of  polished  glass.  It  was  found  that  the  index 
of  refraction  of  metals  decidedly  increases  with  the  angle 
of  incidence. 

With  reference  to  an  observation  in  Dr.  Tyndall's  work 
on  “Heat  Considered  as  a Mode  of  Motion,  that  it  would 
be  interesting  to  see  whether  the  balls  of  rified  guns  would 
not  show  signs  of  fusion,  M.  Schrader  remarks  that  he 
once  made  an  experiment  bearing  on  this  subject,  with 
the  object  of  ascertaining  the  changes  that  xinc  underwent 
when  heated  to  various  temperatures.  He  found  that  at 
a temperature  above  boiling  water  it  became  granular,  and 
that  if  the  heat  was  very  gradually  increased,  the  metal 
would,  without  losing  its  form,  assume  exactly  the  appear- 
ance of  zinc  that  had  been  melted.  By  having  a ball 
constructed  of  zinc,  he  thinks  it  would  be  possible  to 
estimate  the  amount  of  heat  given  out  on  striking  the 
target.  An  experiment  of  this  kind  might  furnish  some 
information,  but  the  determinations  of  temperature  would 
dnot  be  very  accurate,  and  it  would  probably  be  possible 
"to  discover  a more  certain  way  of  estimating  the  heat 
given  out  by  the  concussion  ; at  the  same  time,  the  sug* 
gestion  is  useful  in  the  absence  of  a better  measure  of 
temperature  under  the  conditions  of  the  experiment. 

The  art  of  photography  has  recently  been  applied  to  a 
useful  purpose— namely,  to  assist  in  the  investigations  of 
physical  geography  and  geology.  The  benefit  afforded  by 
it  to  these  two  sciences  will  be  great,  and  affords  an  in- 
stance of  the  influence  which  arts  and  sciences  have  over 
each  other;  no  single  one  making  an  advance  without 
carrying  the  others  with  it.  In  the  first  beginnings  of 
photography  there  was  but  little  promise  of  the  perfec- 
tion to  which  it  would  ultimately  attain,  but  it  gradually 
advanced  by  slow  steps  to  its  present  state  of  perfection. 
The  advantages  it  will  confer  on  the  two  sciences  men- 
tioned are  evident ; by  its  means  the  geographer  and  geo- 
logist will  each  be  able  to  compare  together  different  parts 
of  the  earth’s  surface,  with  a view  to  the  prosecution  of 
the  study  of  their  respective  sciences  in  a much  more 
efficient  manner  than  could  be  done  by  meanB  of  mere 
descriptions,  and  the  labout  of  producing  the  representa- 
tions will  be  much  less  than  that  required  for  the  produc- 
tions of  an  artist,  and  will  be  more  appropriate  for  the 
ends  to  be  attained,  the  rigid  accuracy  in  the  smallest 
details  which  is  to  be  found  in  photographs  being  an  im- 
portant point.  A great  advantage  would  be  gained  if  not 
only  the  outward  forms  but  also  the  internal  structure  of 
geological  objects,  such  as  shells,  &c.,  were  recorded  by 
photography.  By  this  means  a comparison  could  be  made 
with  much  greater  facility  and  with  less  fatigue  than  by 
viewing  the  objects  necessarily  in  the  microscope ; the 
prepared  paper  replacing  the  eye  in  this  fatiguing  operation. 

Photography  has  already  produced  its  effects  in  tho 
advancement  of  other  sciences  and  arts.  Astronomy  has 
benefited  greatly,  and  the  observations  necessary  for  the 
prosecution  of  this  science  are  performed  with  much 
greater  accuracy  by  its  help.  It  promises  to  be  of  great 
service  in  the  art  of  lithography,  and  although  there  are 
many  sciences  that  as  yet  do  not  seem  to  be  much  affected 
by  its  presence,  there  is  no  telling  what  may  happen  here- 
after ; for  instance,  it  is  quite  possible  that  quantitative 
analysis  may  hereafter  be  accomplished  by  its  assistance. 
To  take  an  example:  there  is  a method  of  determining 
the  amount  of  copper  in  a solution  by  diluting  it 
until  it  has  the  same  colour  as  a standard  solution 
of  known  strength.  The  inaccuracy  of  this  process  de- 
pends upon  the  difficulty  of  determining  by  means  of  the 
eye  alone  the  similarity  of  colour  in  the  two  liquids  ; but  if 
the  comparison  were  made  by  means  of  photography  ; or, 
perhaps,  in  this  particular  instance,  since  blue  is  a colour 
which  would  not  offer  facilities  of  measurement  by  photo- 
graphy, photometry  could  be  used  instead,  great  accuracy 
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might,  perhaps,  be  insured.  In  the  case  of  any  other 
colour  but  blue,  photography  might  be  employed  to  esti- 
mate the  depth  of  colour,  but  it  is  not  wished  that  it 
should  be  understood  to  be  asserted  that  these  processes 
are  at  present  applicable  to  quantitative  estimations,  but 
only  that  they  might  become  so,  and  might  offer  advan- 
tages of  speed,  and  even  accuracy,  over  the  present  pro- 
cesses. There  are  but  few  chemical  substances  that  cannot 
bo  made,  under  somp  circumstances,  to  yield  coloured 
solutions,  and  this  is  all  that  is  necessary  for  the  applica- 
tion of  the  process. 

In  6uch  a manner  as  this  it  is  that  sciences  mutually 
assist  each  other,  the  imptovements  in  one  necessitating 
improvements,  and  bringing  to  light  and  necessitating  the 
removal  of  imperfections  in  the  other,  an  incessant  but 
gradual  advance  being  thus  made;  and  this  applies  equally 
to  all  branches  of  knowledge,  so  that,  step  by  step,  an 
incessant  advance  towards  perfection  is  made. 


On  a Peculiarity  Resulting  from  the  Presence  of  Phosphorus 
in  Iron  Wire. 

To  the  Editor  of  the  Chemical  News. 

Sir,— Upwards  of  twenty  years  ago  it  was  stated  by 
Griffin,  in  his  “Chemical  Recreations  **  (Ed.  8,  p.  154), 
that  thin  iron  wire  exhibits  in  burning  a green  light. 
This  statement  is  repeated  by  Professor  Galloway  in  his 
useful  little  work  on  **  Chemicel  Analysis  ; ” iron  wire  at 
least  is  placed  in  that  manual  (Ed.  3,  p.  209),  amongst  the 
substances  which  impart  a green  colouration  to  the  blow- 
pipe-flame. It  is  curious,  on  the  other  hand,  that  neither 
Berzelius,  Plattner,  Scheerer,  Lenx,  Bruno  Keel,  nor  any 
other  of  the  numerous  workers  with  the  blowpipe  on  the 
Continent  of  Europo  have  ever  alluded  to  this  reaction. 

Struck  by  this  apparent  omission,  I have  lately  examined 
a considerable  number  of  iron  wires  by  the  blowpipe.  I 
find  that  all  the  light- coloured  and  comparatively  hard 
wires  exhibit  the  reaction  very  distinctly — a bright  green 
flame  streaming  from  the  point  of  the  wire  during  the  oxi- 
dation and  fusion  of  this,  whilst  a rapid  scintillation  or 
emission  of  sparks  accompanies  the  phenomenon.  The  dark 
and  soft  wires,  on  the  contrary,  fuse  much  less  readily, 
and  do  not  occasion  any  colouration  of  the  flame. 

On  investigating  the  subject  more  fully,  I have  dis- 
covered that  the  green  colouration  is  due  to  the  presence 
of  a minute  amount  of  phosphorus  in  the  hard  and  light- 
coloured  wires.  During  the  combustion  or  oxidation  of 
the  wire,  the  phosphorus  becomes  converted  into  phos- 
phoric acid,  and  thus  occasions  the  colouration  of  the 
flame. 

As  iron  wire  is  often  employed  in  blowpipe  experiments 
as  a reagent  for  phosphoric  acid  in  mineral  bodies,  and  as 
it  is  also  occasionally  used  in  the  estimation  of  phosphorus 
in  cast  iron  (Kegnault,  Chemie,  iU.,  127),  the  publication  of 
this  note  may  not  be  without  its  use. 

I am,  &c.,  E.  J.  Chapman. 

University  College,  Toronto,  Canada,  March  17. 


MISCELLANEOUS. 

Formation  of  Oll.Wfkll. — Vegetable  histology 
attracted  of  late  years  considerable  notice.  Herr  Schacht 
has  been  examining  into  the  formation  of  the  primordial 
utricle,  with  a view  to  discover  what  light  they  might 
throw  upon  the  formation  of  the  cell* wall.  At  an  early 
stage  in  the  development  of  the  embryo,  numerous  currents 
were  observed  in  the  protoplasm,  and  afterwards  a network 
of  threads  of  cellulose,  corresponding  to  these  currents,  are 
found,  resulting  from  the  gradual  change  of  the  protoplasm 
itself ; these  continue  to  increase  in  thickness.  This 
formation  is  considered  analogous  to  that  of  the  outer  layer 
of  the  primordial  utricle  from  the  inner  layer  of  the  same; 
the  various  modifications  are  also  explained  by  the  suppo- 


sition of  the  existence  of  currents.  The  gradual  formation 
of  cellulose  threads  in  this  manner  is  considered  conclusive 
against  the  theory  that  the  cellulose  wall  is  a secretion  of 
the  primordial  utricle. 

Sew  Pharmarr  Bill.— The  following  are  the  beads 
of  a bill  now  under  the  consideration  of  the  Council  of 
the  Pharmaceutical  Society  : — 

After  the  1st  of  January,  1865,  no  pereon  to  keep  open 
shop  for  dispensing  the  prescriptions  of  duly  qualified 
medical  practitioners  unless  registered  as  a Pharmaceutical 
Chemist  under  the  Pharmacy  Act,  or  as  a Chemist  and 
Druggist  under  this  Act.  Examination  established  for  all 
who  commence  business  after  that  date. 

Examiners  under  Pharmacy  Act  to  be  the  Examiners 
under  this  Act. 

Registrar  under  Pharmacy  Act  to  be  the  Registrar 
under  this  Act. 

Chemists  and  Druggists  in  business  in  Great  Britain 
before  1st  January,  1865,  entitled  to  be  registered  as 
Chemists  and  Druggists,  on  payment  of  a fee  not  exceed- 
ing one  guinea,  and  saving  to  them  all  their  existing  rights. 

Assistants  and  Associates  under  Pharmacy  Act,  who 
havo  passed  Minor  Examination,  to  be  registered  as 
Chemists  and  Druggists  on  commencing  business. 

Council  of  Pharmaceutical  Society  to  make  orders  for 
regulating  Registers  to  be  kept. 

Duty  of  Registrar  to  make  and  keep  correct  Register. 

Evidence  of  Qualification  to  be  given  before  Registration 
— of  Examination  on  the  part  of  those  who  enter  business 
after  said  date;— of  having  been  in  business  before  said 
date  by  others. 

Annual  Register  to  be  published  and  be  evidence. 

Penalty  on  wilful  falsification  of  Register. 

Penalty  on  obtaining  registration  by  false  representations. 

Penalty  on  falsely  pretending  to  be  a registered  person, 
or  keeping  open  shop  for  dispensing  said  prescriptions, 
not  being  registered. 

Registered  Chemists  and  Druggists,  having  passed 
Minor  Examinations,  may  be  elected  ns,  and  continue  and 
use  title  of.  Associate  of  Pharmaceutical  Society,  and  may 
vote  at  Meetings  of  the  Society. 

Saving  of  rights  of  duly  qualified  medical  practitioners. 

Benevolent  Fund  may  be  applied  to  past  Members 
and  Associates,  also  to  Pharmaceutical  Chemists  and 
Registered  Chemists  and  Druggists. 

Prctrrvatlon  of  Wood. — The  following  composi- 
tion is  recommended  to  protect  the  bottom  of  posts,  palings, 
and  tubs  set  in  the  earth  : — Forty  parts  of  chalk  are  added 
to  fifty  parta  of  resin  and  four  parts  of  linseed  oil,  melted 
together  in  an  iron  pot.  One  part  of  native  oxide  of  copper 
ia  then  added,  and  one  part  of  sulphuric  acid  is  cautiously 
stirred  in.  Hie  mixture  is  applied  hot  with  a strong  brush, 
and  forms,  when  dry,  a varnish  as  hard  as  stone. — Aeues 
Jahrb.  fur  Pharm.t  bd.  xx.,  s.  235. 
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adopt  the  views  of  the  writer*.  Our  Intention  to  Rive  both  aides  of  a 
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o not  agree.  
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and  AdmtiHmmta  and  JferiHCtt  Crmmvnvxttioni  to  the  PcULtsnut,  at 
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T.  J/.— Just  above  the  surface  of  the  fluid. 

W.  B — 1.  Consult  the  Index  at  the  Patent  Office.  Chancery  Lane, 
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G C— The  process  is  a very  old  one. 

J F — Toluidine  i<  now  to  b*  obtainod  at  the  name  price  as  aniline. 
£rra,*Mi». — P.  167,  eol.  x,  for  " Iridium,"  rtad  “Indium." 
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General  Theory  of  the  Action  of  Affinity. 


SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


Analysis  of  the  Harlow  Car  Waters,  near  Harrogate , 
by  Dr.  Sheridan  Muspratt,  M.D,  F.R.&fi.,  $•<?., 
Founder  and  Principal  of  the  Liverpool  College  of 
Chemistry. 


even  in  the  Harrogate  springs  there  is  any  free  hydro- 
sulphuric  acid.  Further  researches  may  be  able  to  settle 
this  moot-point. 

College  of  ChcuiLtry,  Us  erpeot. 


General  Theory  of  the  Action  of  Affinity, 
by  M.  E.  J.  Maumknk. 


About  a mile  and  a quarter  west  of  Harrogate  springs 
are  situated,  which  have,  recently,  been  very  much  re- 
sorted to  for  cutaneous  and  other  affections.  A suite  of 
handsome  baths  have  been  erected,  also  an  hotel.  They 
are  delightfully  situated  on  a gentle  slope,  and  sheltered 
by  surrounding  plantations,  combining  altogether  a most 
salubrious  abode  for  an  invatid.  The  waters  of  these 
springs  were  analysed  by  the  late  Mr.  West,  F.K.S.,  of 
Leeds,  in  the  year  1844,  but  several  doubts  having  arisen 
regarding  his  statements,  at  the  suggestion  of  my  friend, 
Dr.  Dennett,  of  Harrogate,  I have  subjected  furnished 
samples  of  the  waters  to  a thorough  investigation,  and 
the  results  arrived  at  are  certainly  very  different  to  those 
already  published.  Annexed  are  the  tabulated  numbers: 
Gr>un*  iu  tbo  Imperial  GiUlun. 


Carbonate  of  lime 

No.  1. 

10*498 

No.  a 
10*501 

Carlton  ate  of  magueria 

1 *ooa 

1 *347 

( arbouate  of  aoila 

• 5*093 

15*380 

Carlton  ate  of  potassa 
Carbonate  of  iron 

■ 

trace.* 

traces 

Carbonate  of  tnau^&ueso 
Sulphide  of  sodium  . 

*•251 

3*543 

Sulphate  of  tnagncaia 

4*593 

3*831 

Chloride  of  magnesium 

5’74i 

5**94 

Chloride  of  S'dium  . 

1*006 

3*5*3 

Chloride  of  itotamium 

trace 

traco 

Ammonia . . 

trace 

trace 

Silica,  &c.  . 

■ 

0*841 

0*706 

41  *626 

44 '°I5 

Mean  temperature  of  the  spring  46°. 

Mr.  West  gives  only  the  annexed  ingredients  in  his 
analysis,  videlicet,  carbonates  of  lime,  magnesia,  and 
soda,  sulphate  of  magnesia,  and  chloride  of  calcium. 
He  did  not  find  lutpliide  of  todium.  Now,  it  is  upon 
this  compound  and  the  carbonate  of  soda  that  the  thera- 
peutic effects  of  the  waters  chiefly  depend. 

I have  my  misgivings  as  regards  the  presence  of  free 
sulphide  of  hydrogen  in  the  springs.  l)r.  liennett,  a* 
far  back  as  1845,  wrote  os  follows  : — “ 1 have  frequently 
examined  our  sulphur  aprings,  both  public  and  private, 
and  I have  never  been  able  to  detect  free  sulphide  of 
hydrogen.”  This  view  I readily  end'.rse  with  respect  to 
the  Harlow  Car  waters.  They  do  not  contain  any  of 
thia  gas  in  an  uncombined  state,  and  very  little  free 
carbonic  acid.  The  waters  of  Harlow  Car,  on  exposure 
to  the  atmosphere  for  a minute  or  two,  evolve  a I'uint 
hepatic  smell,  but  this  is  the  result  of  the  decomposition 
of  a metallic  sulphido. 

My  friend.  Dr.  Hofmann,  mado  a very  elaborate  and 
careful  investigation  of  the  medicinal  waters  of  llm  ro- 
gate  in  the  year  1S54.  He  states  that  the  sulphide  of 
hydrogen  exists  in  those  waters  “partly  free,  partly  in 
combination  with  metallic  oxides.  Only  a portion  can 
lie  expelled  by  boiling.  We  have  not  at  present  suffi- 
cient data  to  calculate  with  any  degree  of  certainty  the 
amount  of  sulphide  of  hydrogen  which  is  free  and' that 
which  is  combined,  and  I have,  therefore,  introdmed 
ir.to  the  report  the  whole  quantity  in  the  form  of  sul 
phide  of  sodium.'’  It  is  very  dubious  to  me  whether 
Yot.  IX.  No.  i»8.— ArniL  16,  1864. 


When  two  bodies  arc  placed  in  presence  of  each  other, 
and  by  the  exercise  of  their  affinity  produce  a chemical 
action,  these  two  bodies  obey  laws  of  which  hitherto  wo 
have  no  exact  knowledge. 

When  sulphuric  acid  act;  on  a metal  wc  sec  nothing 
else  in  general,  in  their  reciprocal  action,  than  SO,  and  M ; 
und  on  subtracting  HO  the  reaction  is  represented  by 
the  very  simple  formula — 

M + aSO,  - MO.SOj  + SO,. 

The  moat  striking  result  of  the  reaction  is  in  accord- 
ance with  thia  uniformity,  but  it  is  not  always  the  only 
one.  With  certain  metals  there  is  a certain  varying 
quantity  of  sulphide;  with  others,  a greater  or  less 
quuntity  of  sulphur.* 

Hut  how  to  explain  this  accident  t We  have  as  yet  no 
precise  rule. 

If  we  examine  the  action  of  nitric  acid  on  metals,  tho 
accident  becomes  of  greater  importance.  Whilst  the 
concentrated  acid  givis  a nitrate,  or  metallic  acid,  and 
no  ammonia,  the  diluted  acid  gives  more  or  less  con- 
siderable quantities  of  the  latter;  and  this  is  a serious 
nccidctit,  of  which  only  a coi-disant  explanation  is 
given.  Ammonia  can  proceed  only  from  water,  and 
water  is  truly  said  to  determine  its  formation  ; but  as 
concentrated  acid  contains  water,  why  doesit  not  produce 
ammonia? 

I could  cite  many  more  instances.  These  facts  may 
be  easily  explained;  it  is  sufficient  to  consider  exactly 
the, true  circumstances  under  which  affinity  is  exercised, 
and  then  to  apply  well-known  rules. 

When  wc  introduce  into  a retort  one  equivalent  of 
copper  and  two  equivalents  of  sulphuric  acid,  according 
to  the  formula  given  above,  is  it  between  these  weights 
of  matter  that  the  affinity  is  exercised  ? Certainly,  if  tho 
experiment  is  prolonged,  as  long  ns  tho  disengagement 
of  sulphurous  acid  (the  most  evident  sign  of  the  chemical 
action)  can  continue  it  is  true  that  the  whole  of  the 
chemical  actions  proceed  from  the  two  weigh'sof  matter  ; 
but  how  many  chemical  actions  will  there  be?  between 
what  bodies  is  the  affinity  exercised  ? 

Between  all  the  simple  bodies  contained  in  the  vessel, 
that  is  to  say,  Cu,S,0  and  II,  or  if  it  be  so  desired  between 
Cu,SO,  and  HO. 

How  is  thisaflinity  exercised?  By  determinable  weights 
of  mutter,  and  not  at  all  those  with  which  the  retort  was 
charged. 

In  fact,  it  is  a positive  rule  that  chemical  action  is 
exerted  only  by  contact,  that  is  to  say,  at  a distance 
infinitely  small.  Henco  the  action  of  copper  Cu  and 
sulphuric  acid  SOs,H(>  cm  take  place  only  between  the 
molecules  of  tile  two  bodies  situated  at  very  minute  dis- 
tances from  the  surface  of  separation. 

Another  and  not  less  certain  rule  is,  that  all  action  is 
equal  to  the  reaction.  The  actinu  of  copper  on  sulphuric 
acid  is  thus  equal  to  tho  reaction  of  sulphuric  acid  on 
copper;  and  consequently  the  infinitely  small  distance  to 
which  the  acting  molecules  of  copper  mid  acid  extend  is 
exactly  tho  same  on  each  side  of  the  surface  which  sepa- 
rates them. 

* Ann  <!«  xvUt,  fl*. 
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Consequently  the  chemical  action  is  not  exercised  by 
the  entire  mass  of  the  two  bodies  in  the  retort,  but  bj 
equal  and  infinitely  fine  layers  of  the  bodies. 

Nothing  is  easier  than  to  cslimatc  the  real  weights  of 
the  matter  between  which  affinity  is  exercised,  lor  the 
weight  of  the  two  layers  of  equal  thickness  is  in  propor- 
tion to  their  density.  If,  then,  we  call 

m the  weight  of  metal  of  which  the  density  is  rf, 
o the  weight  of  acid  of  which  the  density  is  <f» 
we  get  the  proportion — 

m : 0 : : d : «T. 

On  applying  this  formula  we  arrive  at  the  clearest 
evidence  as  to  the  cause  of  the  principal  phenomena  in 
our  experiments,  and  of  the  other  phenomena  considered 
as  accidents. 

For  instance,  tako  sulphuric  acid  and  lead,  and  we 
have — 

m : a : : 1 1*35  : >*85. 

Choosing  for  m the  equivalent  of  lead  1 03*5  (M.  Dumas), 
and  we  shall  find  for  a the  real  number  of  the  equivalents 
of  acid  acting  on  this  equivalent  of  lead — 

103*5  : o : : 1135  : 185, 

whence — » 

a = 16*87, 

and  as — 

_ »'9  (**9°4  exactly), 

the  masses  of  metal  and  acid  between  which  the  chemical 
action  commences  arc— 1 equivalent  of  Pb  and  equi- 
valent of  SOaHO ; or,  which  amounts  to  the  same  thing, 
29  equivalents  of  Pb  and  10  equivalents  of  SOaHO. 

We  will  examine  what  action  ought  to  tako  place 
between  the  two  masses. 

Lead  can  act  on  sulphur  and  on  oxygen,  but  not  on 
hydrogen.  Wo  shall  have,  then 

1.  Tho  affinity  of  lead  for  oxygen  which  may  effect 
the  decomposition  of  acid  S03  and  of  water  HO.  This 
affinity,  from  which  oxide  of  lead  is  formed,  is  favoured 
by  the  affinity  of  this  oxide  for  the  surrounding  sulphuric 
acid,  and  is  very  powerful. 

a.  The  affinity  of  lead  for  sulphur,  which  is  itself  very 
great,and  is  favoured  by  the  concurrence  of  the  preceding. 

If  the  action  of  lead  on  oxygen  is  subtracted,  we  shall 
have — 

»9Pb  + ioSOj.HO  = i9PbO  t SO  + 9S  + 10HO. 

The  matters  thus  produced  react  almost  immediately 
on  the  sulphuric  acid  in  which  they  are  immersed,  and 
none  of  them  can  be  identified. 

If  tha  action  of  the  lead  on  the  sulphur  predominates, 
we  hare  this  other  formula— 

*9Pb+  10SO.IIO  = j ^5Pb^  + i,7sPbO,SOJ-M9PbO 
+ 10HO, 

and  this  time  the  sulphide  of  lead  can  be  secured,  as,  in 
spite  of  its  mixture  with  sulphate,  it  is  sufficiently  abun- 
dant to  be  distinguished  by  its  black  colour,  and  its  pre- 
sence can  he  verified  by  analysis. 

The  latter  result  is  furnished  by  experiment,  and  it 
may  easily  be  supposed  that  the  formation  of  sulphide 
will  continue  during  the  whole  of  the  action  of  the 
materials  in  the  retort.  In  fact,  as  soon  os  a certain 
quantity  of  acid  has  been  decomposed  by  the  lead,  the 
water  abandoned  combines  with  a new  equivalent  of 
acid,  and  when  half  the  acid  originally  in  the  retort  has 
been  employed,  the  other  half  is  no  longer  concentrated 
acid  SOjIiO,  but  is  evidently  acid  SOaiHO.  Now,  for 
this  acid  is  found  the  equation — 

3<7PbO  + iooSOjHO  = 89*i5PbS+io*75PbO,SOa  + 
ac7pbO  + aoclIO. 

Thus  this  diluted  acid  gives  proportionally  more  sulphide. 


On  taking  account  of  these  considerations  it  becomes 
evident  how  easily  all  the  peculiarities  occurring  daring 
experiments  may  be  represented,  and  the  apparently 
singular  Occidents  explained.  They  may  not  only  be 
explained,  but  may  serve  to  measure  the  relation  of 
affinities.  Thus  the  formation  of  sulphide  during  the 
action  of  sulphuric  acid  on  lead  proves  that  at  that  tem- 
perature ami  under  those  conditions  the  affinity  of  sulphur 
overcomes  that  of  oxygen  for  lead. 

At  present  I give  but  this  one  instance;  but  tho  ex- 
planation is  applicable  to  all  similar  instances,  and  will 
give  the  clue  towards  the  unravelling  a great  number  of 
facts  as  to  which  we  have  hitherto  been  in  the  dark. — 
Xei  Mondes, 
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On  the  Preparation  of  a Green  Colour  xcithout  Arsenic , 
by  Dr.  EUWSR. 

Having  recently  had  occasion  to  study  a pulverulent 
green  colouring  matter  which  he  had  been  requested  to 
analyse,  and  which  was  called  green  cinnabar,  the 
author  found  that  this  matter,  all  shades  of  which  could 
be  obtained,  from  the  lightest  to  the  darkest,  contained 
various  proportions  of  prussian  blue  and  chromium 
green.  This  colour,  applicable  to  the  manufacture  of 
paper-hangings,  will  not  serve  for  painting  walls  con- 
taining lime,  as  its  action  alters  the  tint  of  the  prussian 
blue.  Neither  will  it  serve  for  colouring  bonbons  or  for 
any  other  culinary  purpose,  because,  though  it  contains 
no'  arsenic,  it  is  not  free  from  hurtful  qualities.  The 
following  are  the  directions  for  obtaining  the  different 
shades : — 

Make  a solution  of  yellow  chromate  of  potash  and 
another  of  yellow  prussiate  of  potash,  then  mix  the  two. 
Dissolve  separately  in  water  some  acetate  of  lead  and 
iron,  and  add  this  solution  to  the  others.  By  precipi- 
tating the  first  two  solutions  by  the  third  a green  deposit 
is  obtained,  the  tint  depending  on  the  proportions  em- 
ployed. It  Iff  scarcely  necessary  to  say  Hint  the  larger 
the  quantity  of  acetate  of  lead  and  chroma  to  of  potash, 
the  lighter  the  shade  obtained. 

Wash  the  precipitute  carefully  and  dry  it  with  gentle 
heat. 

The  necessary  acetate  of  iron  may  be  obtained  in 
various  ways,  especially  by  precipitating  a solution  of 
acetate  of  lead  by  sulphate  of  iron  and  filtering  the 
supernatant  liquid* — Moniteur  Scientijique,  v.  381.  68. 


I’ormaflon  of  Chloro-carbonlc  Acid. — When  a 
perfectly  dry  mixture  of  chlorine  and  carbonic  acid  is 
passed  through  a porcelain  tube  filled  with  pieces  of  char- 
coal, and  heated  to  redness,  chloro-carbonic  acid  is  formed. 
(Dr.  Sohiel,  Zeitschr.far  ('hem.  and  Pharm . Heft.,  vii , p. 
220.) 

Xbc  Berlin  Profcnonhlp. — We  have  the  best 

authority  for  stating  that  the  chair  recently  vacated  by 
the  demise  of  the  late  Professor  Heinrich  Rose,  lias  b«en 
offered  to  Professor  H.  Kopp,  of  Giessen,  who  has  accepted 
the  same,  and  will  before  long  enter  upon  the  duties  of 
his  new  appointment. 

Hrntoratlnn  of  Violet  Colonr. — A lady  corre- 
spondent sends  us  the  following  process  for  restoring  the 
violet  colour  discharged  from  silk  by  acid  juice  : — *•  Brush 
the  portion  of  fabric  w ith  tincture  of  iodine,  then  after  a 
few  seconds  well  «aturate  the  spot  with  a solution  of 
hyposulphite  of  soda,  and  dry  gradually.  The  colour  trill 
be  perfectly  restored." 


°3 JSTiiSSM  Royal 
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ROYAL  SOCIETY. 

Thurtday , April  7,  1864. 

Major-Central  Sabine,  President,  in  the  Chair. 

Tnx  first  paper  was  by  Dr.  Dickinson,  11  On  the  Functions 
of  the  Cerebellum communicated  by  Dr.  Hence  Jones. 
The  writer  glanced  over  the  suppositions  that  have  been 
made  at  various  times  as  to  the  functions  of  thia  im- 
portant division  of  the  brain.  It  has  been  imagined  to  be 
the  seat  of  memory  because  of  its  hardness,  and  from  the 
fact  that  one  is  apt  to  scratch  the  back  of  the  head  when 
thinking.  Some  have  supposed  it  to  be  a second  brain, 
to  be  the  source  of  involuntary  motions,  to  regulate  the 
motions  of  the  heart  and  of  respiration,  a seat  of  sensa- 
tion (from  the  situation  of  the  origin  of  the  fifth  cranial 
nerve),  the  centre  for  movements  in  general,  for  the 
functions  of  reproduction,  for  co-ordinating  bodily  move- 
ments, for  harmonising  movements,  &c.  The  author 
considered  none  of  these  functions  strictly  appropriate  to 
the  cerebellum,  and  hns  performed  a series  of  experiments 
with  a view  to  decide  this  question.  The  same  great 
divisions  of  the  nervous  system  can  be  traced  in  all  the 
vertebrate  animals  in  which  it  attains  any  development, 
namely,  the  cerebrum,  the  cerebellum,  and  the  medulla 
oblongata  and  spinal  cord.  It  muy  be  concluded  that  the 
functions  of  each  part  are  to  some  extent  the  same  in  all 
animals,  and  in  this  case  a series  of  experiments  on  the 
effects  produced  by  the  removal  of  the  different  parts 
would  afford  data,  even  if  the  lower  animals  were  the 
patients,  from  which  the  functions  of  the  same  organs  in 
animals  higher  in  the  series  might  be  inferred  ; these  latter 
not  admitting  of  experiments  being  performed  on  them, 
the  results  being  mixed  up  with  the  effects  of  the  injury. 
The  course  he  followed  was  to  remove  both  cerebrum  and 
cerebellum,  leaving  only  the  medulla  oblongata,  and  to 
compare  the  effects  with  those  produced  by  the  removal 
of  the  cerebellum  alone,  and  of  the  cerebrum  alone.  It 
would  take  too  much  space  to  give  a detailed  account  of 
all  the  experiments  performed,  but  it  may  be  stated  that 
with  the  lower  animals,  such  as  reptiles,  the  effect  of  a 
removal  of  both  cerebrum  and  cerebellum  was  to  take 
away  all  voluntary  power  in  the  field  snake,  which  re- 
mained motionless  ; the  frog  performed  regular  but  tardy 
movements ; the  salamander  was  motionless  except  w hen 
irritated  ; the  toad,  although  it  could  not  walk  or  swim, 
tried  to  turn  when  laid  on  its  back  ; the  tortoise  performed 
some  apparently  voluntary  motions  when  irritated,  but  all 
movements  ceased  in  twenty-four  hours  ; the  eel  wriggled, 
but  there  were  no  voluntary  movements.  When  fishes 
were  the  objects  of  the  experiments  the  removal  of 
both  cerebrum  and  cerebellum  took  away  almost  all 
evidence  of  life,  although  in  some  cases  respiration 
and  slight  convulsions  were  observed.  On  submit- 
ting the  higher  animals  to  a similar  mutilation  speedy 
death  interfered  with  observation  of  the  results.  The 
general  effects  of  removal  of  the  cerebellum  alone  were 
to  produce  a loss  of  activity  and  of  the  power  of  co-ordi- 
nating movements,  so  as  to  retain  the  balance,  &c.,  a 
greater  effect  being  produced  on  the  hind  than  the  fore 
quarters.  A curious  stilted  motion  was  observed  when  the 
animals  walked.  The  effects  of  loss  of  the  cerebrum  were 
a loss  of  vigour,  but  the  animal  appeared  capable  of  per- 
forming all  motions.  There  were,  however,  differences 
according  to  the  place  of  the  animal  in  tho  scale  of  beings. 
An  experiment  on  the  contractile  power  of  the  muscles 
after  injury  of  the  cerebellum  was  tried  on  the  water 
tortoise.  The  effect  of  an  injury  on  one  side  only  was  to 
cause  only  a slight  loss  of  contractile  power,  but  the  oppo- 
site limb  was  always  extended.  The  general  result 
arrived  at  was  that  the  cerebellum  was  not  concerned  in 
the  production  of  heat,  of  the  secretions,  of  the  motions  of 
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copulation,  of  general  motion,  or  of  general  sensation.  In 
snakes  it  appeared  that  each  of  the  three  divisions  of  the 
great  nervous  centre  were  concerned  in  the  production  of 
motion  ; in  fishes  the  medulla  alone  was  not  sufficient  to 
produce  voluntary  movements,  and  in  the  absence  of  the 
cerebellum  there  was  not  a proper  adjustment  of  motion  ; 
in  fishes  and  reptiles  the  cerebrum  and  cerebellum  both 
shared  in  producing  voluntary  motions.  The  fore  parts  of 
animals  seemed  to  be  dependent  more  immediately  on  the 
cerebrum,  the  hinder  parts  on  the  cerebellum  ; the  cere- 
bellum seemed  to  regulate  habitual  movements,  and  the 
cerebrum,  impulsive  movements  proceeding  more  directly 
from  the  will.  In  cases  of  human  beings  with  congenital 
absence  of  cerebellum,  there  was  a want  of  power  of  volun- 
tary movement  in  the  muscles  of  the  lower  extremity.  It 
would  appear  that  each  lobe  is  in  connexion  with  all  four 
limbs.  The  author  considered  that  the  cerebellum  had 
nothing  to  do  with  general  sensation,  or  with  any  particular 
sensation.  He  advanced  an  hypothesis  that,  as  the  cere- 
bellum consisted  of  two  parts,  it  had  two  duties,  the  outer 
layer  being  the  seat  of  voluntary  motor  power,  while  the 
inner  was  concerned  in  co-ordinating  m Yemenis. 

Professor  Stlvestee  then  read  a paper  entitled,  “ An 
Inquiry  into  Kewtvn’s  Pule  for  the  Discovery  of  Imaginary 
Roots , together  • cith  an  Introduction  to  the  Theory  of  Alge- 
braical Equations  with  Co»jugata  Co-efficients.**  He  stated 
that  Newton  himself  had  not  furnished  us  with  a demon- 
stration of  the  rule,  nor  had  he  left  behind  him  a record 
that  he  had  succeeded  in  accomplishing  a demonstration, 
so  that  its  discovery  was  still  desirable.  The  author  did 
not  profess  to  have  furnished  a perfectly  general  demon- 
stration, but  only  to  have  made  some  steps  towards  it ; 
equations  of  the  fifth  d<  gree,  however,  presented  some 
difficulty.  The  Professor  entered  into  various  questions 
connected  with  these  equations,  such  as  the  curves  that 
they  might  represent,  &c. ; but  the  subject  being  of  such 
an  abstruse  nature,  he  only  glanced  cursorily  over  these 
points. 

A communication  from  Mr.  Oassiot,  being  a descrip- 
tion of  a train  of  eleven  bisulphide  of  carbon  prisms 
arranged  for  spectrum  analysis,  was  then  read.  The 
description  of  l he  apparatus  was  one  of  the  points  of 
interest.  In  its  construction  many  difficulties  had  to  be 
overcome,  one  of  which  arose  from  the  circumstance  that 
the  cement  employed  to  fasten  the  sides  of  the  prisms  to 
the  ground -glass  bottles  forming  their  body  was  opt  to 
cause  the  glass  plates  forming  the  aides  to  warp.  To 
obviate  this,  a second  piece  of  crown  glass  was  pressed  on 
the  surface  of  each  aide,  a thin  layer  of  castor  oil  being 
interposed  to  prevent  reflection  from  so  many  surfaces. 
A great  advantage  was  gained  by  having  these  exterior 
pieces  of  glahs  wedge  shaped,  the  wedges  being  so  placed 
that  they  ucicd  antagonistically  to  the  bisulphide  prisms, 
thereby  diminishing  the  re- 
fraction without  materially 
altering  the  dispersion.  In 
this  manner  eleven  prisms 
could  be  employed  without 
blending  the  toy  to  an  incon- 
venient extent,  whereas  other- 
wise only  seven  could  have 
been  used.  On  examining 
the  double  line  i>  after  pass- 
ing  through  this  train,  it  was  'io,otexid 
found  that  its  two  components 
arc  separated  three  minutes 
and  six  seconds,  and  that 
there  was  a third  line  exactly 
equidistant  between  them, 
together  with  other  lines  filling 
up  the  intermediate  space  as 
had  been  before  observed,  as 
shown  in  the  accompanying 
diagram ; but  the  most  re- 
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markable  circumstance  was  that  the  two  dark  lines  com- 
posing the  double  line  were  themselves  each  split  up 
into  three  lines,  the  centre  one  being  the  thickest.  It 
is  intended  to  examine  other  parts  ol  the  spectrum  with 
this  apparatus. 


formula  of  oxyaniline  on  the  ammonia  typo,  but  the 
speaker  thought  it  might,  with  greater  propriety,  be  re- 
garded ill  the  character  of  a body  framed  on  the  pentatype 
of  nitrogen,  and  similar  to  tho  oxide  of  elhvl-pliosphine, 
when  it  would  be  written  thus  : 


CHEMICAL  SOCIETY. 

Thursday,  March  17,  1864. 

Professor  A.  W.  Williamson,  Pk.D.t  F.R.S.,  President , 
in  the  Choir. 

The  Secretary  read  tho  minute*  of  the  two  preceding 
meetings  (the  second  being  the  anniversary  on  March  3c), 
both  of  which  were  confirmed  by  the  Chairman.  It  was 
then  stated  that  a resolution  of  the  Council  would  be  pro- 
posed at  a future  meeting,  the  requisite  formal  notice  of 
which  was  now  given,  to  the  effect  thnt  the  following 
gentlemen  be  elected  Foreign  Members  of  the  Society,  viz., 
MM.  Dessaigncs,  Erdmann,  and  Von  Fehling. 

The  formal  admission  of  Mr.  Henry  Bassett,  Mr.  Cole- 
ridge Pole,  and  Mr.  C.  Grevillc  Williams  was  declared  by 
the  President,  after  which  the  members  proceeded  to  ballot 
for  the  election  of  Mr.  Wentworth  Lascelles  Scott,  who 
was  unanimously  elected  a Fellow  of  the  Society. 

The  Sbcrstaky  then  read  a paper  “ On  Ojc y aniline by 
Dr.  Schmidt,  student  in  Professor  Kolbe's  laboratory. 
The  author  commenced  his  researches  w ith  intro-salicylic 
acid,  which  wan  known  to  form  an  amido-ncid  having  the 
formula-  - 

H°<C„  | {j‘N  } 0}(C.j0.j)0 

By  submitting  this  nmido-salicylic  acid  to  destructive 
distillation,  it  was  found  to  split  up  into  carbonic  acid 
and  a white  crystalline  substance  for  which  the  name  of 
oxyaniline  was  proposed.  The  acid  should  be  mixed  with 
twiec  its  weight  of  powdered  pumice  stone  before  being 
heBted,  and  however  carefully  the  process  was  conducted, 
a small  quantity  of  a fusible  brown  product  was  volatilised 
along  with  the  oxyaniline.  This  impurity  could  be 
removed  by  digesting  with  alcohol  mixed  with  a small 
proportion  of  acetic  add,  wherein  it  was  freely  soluble. 
The  equation  explanatory  of  the  formation  of  oxyaniline 
was  thus  represented  : — 

U0(C'»  \ “‘x  } 0,(C,0,)0  } N + CjO, 

AmMo-sabcj  lie  acid,  Oxyaniliua. 

Thepropcrtiesof  oxyaniline  were  thus  described Thepure 
sublimed  product  took  the  form  of  definite  white  needles, 
which  were  soluble  in  water,  forming  a solution  which  soon 
acquired  abrown  tinge  by  spontaneous  decomposition.  This 
liquid  became  coloured  of  a deep  indigo  on  the  addition  of 
alkalies,  and  was  again  bleached  by  the  action  of  acids.  The 
aqueous  solution  had  the  power  of  reducing  the  compounds 
of  the  nublc  metals,  becoming,  at  tho  same  time,  changed 
to  a violet  liquid.  Oxyaniline  unites  with  hydrochloric, 
hydrobromic,  hydriodic,  and  other  acids,  forming  salts, 
which,  when  perfectly  neutral,  were  liable  to  spontaneous 
change,  but  when  containing  excess  of  acid  wore  quite 
permanent. 

The  Pkesidext  considered  these  results  especially  in- 
teresting at  a time  like  the  present  w lien  aniline  and  aniline 
compounds  were  engaging  a large  share  of  scientific  atten- 
tion. With  reference  to  the  relation  subsisting  between 
salicylic  acid  and  the  members  of  the  phenyl  group,  it  was 
re  irkably  how  widely  different  were  the  physical  pro- 
perties of  the  ordinary  hydrated  oxide  of  phenyl  from  coal 
tur.  and  that  obtained  by  the  action  of  heat  upon  salicylic 
acid.  The  two  bodies  were  perfectly  isomeric,  although 
they  exhibited  certain  differences  in  their  deportment  with 
penis  hloride  of  phosphorus. 

Hr.  I'lt ax K i.aXd  believed  that  the  new  process  of  I)r. 
S hmidt  would  offer  un  insight  into  the  molecular  consti- 
tution ol  til.,  doss  of  bodies.  The  author  had  written  the 


CijHj 


H,  N. 

O,' 

The  equivalents  Taluc  of  carbon  used  by  Professor  Kolhc 
and  I)r.  Schmidt  remaining  the  old  number  6.  The  speaker 
also  suggested  that  the  determination  of  the  monobasic  or 
bibasic  character  of  the  body  would  afford  a further  clue 
of  great  value. 

Mr.  Hf.nrv  Bassett  was  then  invited  to  read  a paper 
“ On  the  Suh-foimiate  of  Ethyl,  and  on  the  Untie  Sail,  of 
joins  Organic  drub.”  The  author  commenced  by  referring 
to  a preliminary  account  of  the  preparation  of  the  sub- 
foriuiate,  which  had  already  appeared  in  the  seventh 
volume  of  the  Cm  a teat  News  (page  1 58),  and  pointed  out 
the  advantage  of  proceeding  in  the  manner  then  indicated  ; 
for  by  reversing  the  steps  in  that  process,  vis  , by  adding 
ethylate  of  sodium  to  the  chloroform,  a considerable  Ws 
of  product  was  occasioned  by  a secondary  reaction,  in 
w hich  a copious  evolution  of  carbonic  oxide  gas  occurred. 
The  partial  destruction  of  the  compound  under  these  cir- 
cumstances was  thus  represented  : — 


2(CjH,)j  ) °»  + Na  j 0 “ CO  + CHNaO,  + ClH‘}o 
+ 3 Cdf’f  °- 

It  would  be  observed  that  this  equation  accounted  for  the 
production  of  ether  and  alcohol  which  had  been  noticed  hr 
Messrs.  Williamson  and  Kay  when  using  dry  ethylate  of 
sodium  in  their  experiments  of  1854.  The  mode  of  prepa- 
ration recommended  by  the  author  was  very  simple  and 
usually  gave  a product  nearly  equal  in  bulk  to  the  chloro- 
form used.  18  ounces  of  absolute  alcohol  were  mixed  with 
3 ounces  of  chloroform  in  a flask  provided  with  a long  glass 
tube  to  serve  as  a condenser,  it  ounce  of  sodium  cut  into 
small  pieces,  were  then  gradually  added,  it*  action  being 
assisted  by  a gentle  heat  in  the  water  bath.  The  alcohol 
was  then  distilled  off  and  the  residue  dissolved  in  water 
when  the  supernatant  oil,  dried  over  chloride  of  calcium 
and  rectified,  answered  perfectly  to  the  pure  tribaaic 
formiate  of  ethvl — CIl"'  i ^ 

j °»- 

Tho  author  then  proceeded  to  describe  the  preparation  of 
the  letralmsic  carbonate  of  ethyl,  viz  , bv  gradually  adding 
the  proper  quantity  of  sodium  to  a mixture  of  chloro- 
picrin  and  absolute  alcohol,  the  mixture  being  heated  in 
a water  bath,  then  distilling  off  the  alcohol,  and  diasolvin" 
the  residue  in  water,  when  the  substance  in  questiun 
floated  upon  the  surface  of  the  aqueous  solution.  The 
reaction  was  as  follows  : — 


CNOjCl, + «&"•}  0=  3N.CI  + NaNO,  + o, 

The  pure  substance  boils  at  isSF-iy^  C.,  and  hmsspc- 
citle  gravity  -915.  Two  analyses  gave  results  closely 
agreeing  with  the  theoretical  composition,  as  also  did  a 
determination  of  the  vapour  density.  When  boiled  with 
alcoholic  potash,  the  substance  deposited  a considerable 
quantity  of  the  alkaline  carbonate. 

Some  of  the  substance  was  digested  for  six  hours  in 
the  water  bath  with  boric  anhydride,  and  the  result 
distilled;  the  distillate  after  purification  consisted  entirely 
of  ordinary  carbonic  ether,  a*  was  shown  by  an  analysis" 
The  boiling  point  also  was  115*0.  Ibis  decomposition  "was 
thus  explained : — 

(C.Hj, } + *BA= (CjHs),B,0,  v (CjHjJjCO, 

The  author  had  attempted  to  produce  homologous  bodies 
by  the  action  respectively  of  the  chloride  of  acetyl  (ethyl) 
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and  the  tetrachloride  of  carbon  upon  ethylated  sodium ; 
but  no  such  substances  could  be  formed.  The  reaction  in 
the  latter  case  especially  was  very  feeble.  Reference  was 
then  made  to  the  fact  that  the  addition  of  water  to  glacial 
acetic  acid  raised  the  specific  gravity.  The  composition  of 
this  acid  at  its  greatest  density  being  CjH,0,+  H,(), 
seemed  to  show  a tendency  to  form  a triatomic  hydrate, 
which  could  then  be  written 


CjIIj 

H, 

The  interesting  relations  existing  between  the  ordinary 
and  the  tribasic  formic  ether  and  the  glycidic  ethers  and 
the  glycerides  were  then  shown  as  under : — 

CH'",0  CH'" 

<WU*  (CaHs)3fU* 

Formic  other.  Tribatic  formic  other. 

C,Hrt0  C,H*  >0 

CjH,  fu>  J 

Gtvckiic  ether.  TYi-ethytais. 


Thus  indicating  the  probable  existence  of  two  distinct 
series  of  isomeric  bodies — one  derived  from  the  fatty  acids 
and  the  other  from  the  triatomic  alcohols.  The  author 
suggested  the  possibility  of  producing  the  glycidic  ethers 
directly  from  the  glycerides  by  the  action  of  boric  anhy- 
dride, and  concluded  with  some  general  remarks  upon  the 
basic  salts  of  certain  organic  acids. 

The  President  believed  he  was  correct  in  affirming  that 
there  was  a discrepancy  between  the  experiences  of  Mr. 
Bassett  and  of  Mr.  Lockwood,  who  formerly  worked  in 
his  own  laboratory  at  University  College.  Some  time  had 
elapsed  since  the  last-named  gentleman  made  the  observa- 
tion that  tetrachloride  of  carbon,  as  prepared  by  passing 
a mixture  of  chlorine  and  chloroform  vapour  through  a 
heaud  tube,  acted  very  powerfully  upon  the  ethylates  of 
potassium  and  sodium,  and  gave  rise  to  a violent  evolution 
of  mixed  gases,  particularly  carbonic  anhydride  and 
olefiant  gas,  with  a large  quantity  of  ether  vapour,  were 
given  off,  whilst  an  alkaline  chloride  was  formed.  If  his 
memory  had  not  deceived  him,  the  statement  of  these 
independent  results  showed  a divergence  which  was  worthy 
of  further  investigation.  If  these  observations  could  be 
repeated  under  circumstances  so  modified  that  the  action 
should  not,  on  the  one  hand,  be  so  violent  as  Mr.  Lock- 
wood  had' represented,  nor  so  feeble  or  indifferent  as  Mr. 
Bassett  had  just  now'  described,  there  was  a probability  of 
some  useful  results  being  obtained. 

Mr.  Bassett  explained  that  the  method  which  he  had 
followed  in  the  preparation  of  tetrachloride  of  carbon  was 
that  of  exposing  chloroform  to  sunlight  for  several  days 
in  an  atmosphere  of  chlorine  gas.  The  product  so 
obtained  had  certainly  no  energetic  action  upon  the 
alcoholic  solution  of  ethylate  of  sodium  ; there  was  no 
gas  given  off,  and  the  only  product  yielded,  whether  in 
sealed  tubes  or  at  the  boiling  point  of  alcohol,  was  a brown 
substance,  which  resisted  the  solvent  action  of  all  the 
liquids  he  had  tried,  and  appeared  altogether  unpromising 
in  character. 

At  the  conclusion  of  the  ordinary  business  of  the  meet- 
ing, Mr.  Septimus  Piessr  rose  to  call  the  attention  of  the 
Society  to  an  announcement  w hich  appeared  in  the  Times 
and  other  newspapers  of  that  day  to  the  effect  that  a sum 
of  money,  amounting  to  upwards  of  icoc  /.,  had  already 
been  subscribed  for  the  purpose  of  erecting  and  endowing 
almshouses  in  Penzance  as  a lasting  memorial  to  the  great 
English  chemist  Sir  Humphry  Davy.  Whether  this  or 
other  form  of  recognition,— a statue,  for  instance, — be 
ultimately  determined  upon,  the  speaker  considered  it 
desirable  that  the  Society  should  take  united  action  in 
giving  support  to  the  movement,  and  in  endeavouring  to 
secure  the  erection  of  a worthy  monument  to  so  eminent 
a man. 

The  PRE81DEXT  thanked  Mr.  Piesse  for  calling  the  atten- 
tion of  the  Society  to  the  subject,  and  requested  him  to 


prepare  a formal  resolution  upon  which  the  Council  might 
take  action. 

The  meeting  was  then  adjourned  until  the  list  in*t., 
when  Mr.  J.  T.  Way  will  deliver  a discourse  “ On  the 
Philosophy  of  British  Agriculture 
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A Course  of  Twelve  Lectures , by  Di.  Percy,  F.Ii.S.  De- 
livered at  the  Iloyal  School  of  Mine*,  Museum  of  Practical 

Geology , Jermyn  Street. 

Lecture  IX. — Thursday , January  21,  1864. 

Ladies  and  Gentlemen, — We  now  proceed  to  the  con- 
sideration of  sea  water. 

The  subject  of  sea  water  is,  indeed,  a grand  one.  We 
are  indebted  to  Forcbammer  for  some  of  the  best  researches 
— about  the  most  recent  as  well  an  the  most  elaborate.  I 
propose,  in  the  first  place,  to  examine  carefully  all  the 
elements  which  have  been  clearly  detected  in  sea  water. 
No  doubt  there  are  many  which  have  eluded  our  means  of 
analysis.  We  cannot  go  beyond  a certain  point.  We  have 
received  great  aid  of  lute  from  spectrum  analysis,  by  menus 
of  which  w*e  are  enabled  to  determine  the  presence  of  certain 
elements  by  the  agency  of  light.  Our  senses  may  afford  us 
evidence  of  the  existence  of  certain  substances,  although  we 
may  be  unable  to  find  them  out  by  our  ordinary  processes 
of  analysis.  Let  us  take  the  familiar  examples  of  odouts. 
A small  grain  of  musk  may  scent  a large  room,  and  we 
know  perfectly  well  that  the  musk  must  be  there;  but 
although  we  are  sure  of  its  presence,  we  should  be  unable 
to  detect  the  musk  by  chemical  analysis,  and  thus  the 
power  of  scent  may  go  fur  beyond  the  pow'ers  ot  the  greatest 
chemist  in  the  world. 

Twenty-seven  distinct  elements  have  been  found  in  sea 
water. 

First  of  all,  there  is  the  water  itself.  That  is  composed 
of  oxygen  and  hydrogen  in  the  proportion  of  eight  parts, 
by  weight,  of  oxygen  to  one  of  hydrogen.  Then  there  is 
the  oxygen  dissolved  in  the  water  All  water  contains 
oxygen  or  air  dissolved,  and  the  oxygen  is  dissolved  in  a 
greater  proportion  than  the  nitrogen  of  the  air.  It  is  this 
oxygen  which  is  essential  to  the  existence  of  animal  life  in 
the  ocean,  or  in  waters  generally.  Ocean  water  contains 
a little  organic  matter,  and  of  that  oxygen  is  a constituent. 
We  have,  then,  oxygen  os  an  essential  constituent  of  the 
water,  oxygen  dissolved  in  the  water,  oxygen  as  a con- 
stituent of  the  organic  matter  in  the  water,  and,  again,  as 
a constituent  of  the  bases,  and  of  certain  acids  existing  in 
sea  w'ater. 

Hydrogen  forms  one-ninth  of  the  water.  It  also  is  a 
constituent  of  the  organic  matter  found  in  the  water. 

Chlorine  forms  the  largest  proportion  of  the  solid  ingre- 
dients of  sea  water,  existing  in  combination  with  various 
metallic  bases,  such  os  calcium,  magnesium,  and  sodium. 

Next  in  order  comes  bromine,  which  is  also  present  in 
sea  water,  and  is,  in  fact,  extracted  from  sea  water.  It  is 
obtained  from  the  mother  liquor,  resulting  from  the  evapo- 
ration of  sea  water  and  the  crystallisation  of  ita  salts. 

Then  comes  iodine,  which  is  extracted  from  sea  water, 
and  which  can  only  be  derived  fioni  sea  water.  Some 
years  ago  elaborate  researches  were  made  with  regard  to 
the  association  of  the  three  elements — chlorine,  bromine, 
and  iodine — with  each  other,  especially  by  a chemist  of 
Turin.  It  was  found  that  they  were  always  in  association. 
Wherever  chlorine  was,  there  were  traces  of  bromine  and 
of  iodine. 

There  are  two  ways  in  which  we  can  prove  the  existcnco 
of  elements  in  sea  water, — first,  directly  in  the  water 
itself  by  the  aid  of  chemical  analysis;  and  secondly  in 
the  plant  and  animul  structures  existing  in  the  w'ater,  and 
which  can  certainly  derive  their  materials  only  from  the 
water.  The  one  kind  of  evidence  is,  I think  you  will 
admit,  as  conclusive  as  the  other.  Fluorine  is  found  in 


1 86 


/ Cannes  l Nkws, 
\ April  16,  1864. 


Chemical  Geology —Pharmaceutical  Society. 


the  root*  of  corals.  "When  these  are  dissolved  bj  hydro- 
chloric acid  and  precipitated  by  ammonia,  the  deposit 
contains  fluoride  of  calcium — fluor  spar,  in  fact.  Forch- 
ammer  obtained  fluorine  by  the  direct  evaporation  of 
joo  Iba.  of  sea  water  firom  the  Sound  of  Copenhagen 
until  the  common  salt  obtained  began  to  crystallise.  He 
then  added  ammonia,  digested  the  precipitate  with  sal 
ammoniac,  collected  the  residue,  and  ignited  it.  It  con- 
sisted of  phosphate  of  lime — that  is,  apatite  and  fluoride 
of  calcium.  A ou  will  see  one  or  two  curious  points  in 
connexion  with  this  presently.  It  weighed  from  the 
loo  lbs.  of  water  as  much  as  3*1  grains,  which  is  a 
large  amount  for  the  chemist.  He  easily  found  fluor  spar 
in  the  deposit  of  the  boilers  of  Atlantic  steam  ships. 
There  is,  then,  no  doubt  whatever  of  the  presence  of 
fluorine  in  sea  water. 

Sulphur  exists  in  combination  with  oxygen,  forming 
sulphuric  acid.  This  sulphuric  acid  is  combined  with  the 
bases  in  the  water.  Sea  water,  when  free  from  organic 
matter,  may  be  kept  undecomposed  in  bottles  for  many 
years,  but  when  it  contains  the  remuins  of  microscopic 
animals  it  undergoes  decomposition,  and  sulphuretted 
hydrogen  is  evolved.  The  sulphuric  acid  of  the  salts  gets 
reduced  by  the  presence  of  organic  matter.  The  largest 
quantity  of  sulphuretted  hydrogen  was  found  111  the  water, 
near  the  mouth  of  the  river  La  Tlata.  The  average 
relation  between  the  chlorine  of  sea  water  and  the  sul- 
phuric acid  is  os  100  to  11*89.  It  is  very  interesting  to 
study  the  constitution  of  sea  water  in  this  way.  I have 
taken  chlorine,  the  most  abundant  constituent,  as  the 
standard  of  comparison,  and  represent  it  by  ico. 

Phosphorus  is  always  present,  and  exists  in  the  state  of  | 
phosphoric  acid.  In  the  evaporated  residue  washed  with 
water,  phosphate  of  lime  is  found  along  with  carbonate  of 
lime,  fluoride  of  calcium,  sulphate  of  baryta,  sulphate  of 
strontia — that  is  an  interesting  point— and  silica.  There 
is  good  reason  to  believe  that  there  are  also  borates  of  lime 
and  magnesia.  We  shull  see  the  evidence  of  this  directly. 

Carbon  exists  in  sea  water  &b  free  carbonic  acid,  and  as 
a constituent  of  the  organic  matter  which  may  be  present, 
and  in  very  small  quantity  as  combined  with  lime.  Fcr- 
ch  a miner  tells  us  that  all  sea  w'atcr  reduces  hypennanganntc 
of  potash,  and  therefore  contains  organic  matter,  the 
reduction  being  effected  by  means  of  such  matter. 

Nitrogen  is  present  dissolved  in  the  sea  water,  and  as  a ' 
constituent  of  organic  matter.  So  far  as  I know,  it  has 
not  yet  been  found  to  exist  there  in  the  state  of  ammonia. 

Silicon  is  present  as  silica.  It  exists  in  the  w'&shed 
residue  after  evaporation.  If  you  evaporate  sea  water  to 
dryness,  wash  it  with  water,  and  then  treat  it  with  hydro- 
chloric acid,  you  get  a residue  containing  silica.  More- 
over, it  is  found  in  shells  and  in  corals.  A large  quantity 
is  met  with  also  in  certain  sponges,  and  to  such  an  extent 
in  some  sponges  from  the  East  Indian  seas  that  after  the 
organic  matter  is  burnt  off,  the  form  of  the  sponge  is  left 
in  a coherent  state.  This  is  due  chiefly  to  the  presence  j 
of  silica.  You  get,  in  fact,  after  the  burning,  a sponge  con-  j 
Bisting  of  silica  almost  entirely,  or  to  & very  large  extent.  | 

Next  comes  boron.  This  dementis  present  in  the  form 
of  boracic  acid  combined  with  bases.  Forchammcr 
sought  long  in  vain  to  fiud  boron  directly  in  sea*  water, 
while  there  was  certain  proof  of  its  being  there.  It  has 
been  found  as  boracic  acid  in  certain  deposits  which  are 
found  in  Prussia,  and  which  have  clearly  resulted  from  j 
the  evaporation  of  sea- water. 

(To  be  continued.) 


PHARMACEUTICAL  SOCIETY. 

Wednesday,  April  6. 

Mr.  Saxdpoiid,  President,  in  the  Chair. 

Tub  subject  of  percolation  may  be  said  to  be  as  completely 
exhausted  as  any  substance  tint  was  ever  submitted  to 
the  process,  and  might  now  be  displaced  by  another  topic 


of  more  novelty,  if  not  of  greater  interest.  It  was,  how- 
ever, again  introduced  by  Professor  Redwood,  who,  in  a 
paper  “ On  Percolation ,**  once  more  went  over  the  history 
and  rationale  of  the  process,  the  arguments  for  and  against 
its  application  to  the  making  of  tinctures,  and  the  advan- 
tages and  disadvantages  of  certain  forma  of  percolators. 
With  all  this  we  may  assume  that  our  pharmaceutical 
readers  are  well  acquainted,  but  we  may  give  a brief  sum- 
mary of  the  paper.  Introduced  into  pharmacy  between 
thirty  and  sixty  years  a^o,  the  use  of  percolation  has 
gradually  extended,  but  in  no  country  and  at  no  time 
has  it  completely  superseded  the  older  and  simpler  plan 
of  making  tinctures  by  maceration.  There  is  no  differ- 
ence of  opinion  about  the  use  of  it  as  a means  of  effecting 
the  complete  exhaustion  of  a material,  and  it  is  specially 
applicable  for  making  concentrated  tinctures,  like  essence 
of  ginger.  But  no  tixed  rules  can  be  laid  down  so  as  to 
enable  an  inexperienced  operator  to  conduct  the  procest 
successfully,  and  it  becomes  dangerous  in  the  hands  of  a 
careless  or  unskilled  person.  In  general,  materials  to  be 
operated  upon  require  to  be  in  as  fine  a state  of  divisior 
us  is  compatible  with  uninterrupted  percolation.  It  must 
be  remembered  that  it  is  not  suflicient  for  the  liquid  to 
pass  over  the  surface  of  the  particles  of  the  material.  It 
must  permeate  their  substance  by  capillary  attraction  and 
circulate  through  the  moss,  so  that  the  successive  par;  idea 
of  liquid  may  come  in  contact  with  the  molecules  of  solid 
matter,  until  all  the  soluble  portion  has  been  imparted. 
In  this  it  differs  from  maceration,  in  W’hich  process  the 
material  may  be  said  to  act  like  a sponge  in  absorbing  the 
menstruum  where  it  remains  quiescent,  while  in  percola- 
tion there  is  a constant  change  of  particles  caused  by  the 
hydrostatic  pressure  of  the  column  of  liquid.  The  advan- 
tage of  the  process  of  percolation  is,  that  by  its  means  the 
whole  of  the  dissolved  portion  is  recovered,  while  after 
maceration  a considerable  quantity  will  remain  in  the 
mass,  even  after  it  has  been  submitted  to  great  pressure. 
There  are  differences  of  opinion  about  the  best  form  for  a 
percolator.  A few  persons  prefer  a cylindrical,  but  the 
general  opinion  is  in  favour  of  the  conical  form.  The 
objections  to  a cylindrical  percolator  are,  first,  that  when 
the  material  becomes  saturated  with  the  menstruum  it  is 
apt  to  swell  and  impede  percolation  ; second,  that  a sub- 
stance, like  opium,  containing  much  soluble  matter, 
becomes  reduced  in  bulk,  and,  shrinking  away*-from  the 
sides,  leaves  a channel  for  the  menstruum  to  pass  without 
permeating  the  material ; and  third,  that  from  the  dis- 
position of  & liquid  passing  down  a cylinder  to  aggregate 
towards  the  centre,  there  is  always  left  near  the  bottom  a 
portion  of  material  through  which  the  percolation  has  been 
imperfect.  All  these  objections  are  obviated  by  the  use 
of  a conical  percolator.  In  the  fust  case,  when  the  masa 
swells  it  only  rises  and  accommodates  itself  to  the  shape 
of  the  vessel ; in  the  second,  w hen  it  contracts  it  only 
settles  down,  and  still  remains  adherent  to  the  sides  ; and 
the  third  objection  is  of  necessity  obviated  by  the  shape 
of  the  vessel-  In  the  course  of  his  remarks,  Dr.  Redwood 
strongly  condemned  the  practice  of  displacing,  or  endeavour- 
ing to  displace,  the  last  portions  of  spirit  by  means  of  water, 
and  showed  that,  while  it  was  possible  to  displace  water 
by  means  of  spirit,  water  added  to  a spirituous  mixture 
immediately  mixed  with  it.  The  practice,  he  said,  only 
resulted  in  the  deterioration  of  the  tincture.  Dr.  Rcd- 
w’ood  come  lastly  to  a form  of  apparatus  he  has  devised 
for  making  tinctures  by  a process  which  he  believes  to  be 
an  improvement  of  that  of  the  British  Pharmacopoeia. 
This  apparatus  consists  of  a cylindrical  vessel  with  a 
rounded  bottom,  and  furnished  with  a tap.  It  holds  three- 
fourths  of  the  menstruum,  as  directed  in  the  Pharma- 
copoeia, in  which  the  materials  to  be  macerated  can  be 
•uspt  nded  in  a flannel  bag.  This  is  so  far  a modification 
of  hr.  Burton’s  displacement  apparatus,  and  our  readers 
will  *ee  that  no  necessity  for  agitating  the  materials  exists. 
When  the  period  for  macerating  has  expired,  the  fluid  may 
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be  drawn  off,  and  then  a inetal  cylinder  passed  down  within 
the  flannel  bag,  so  as  to  enclose  the  materials,  forms  a 
percolator  with  a flannel  bottom  through  which  the  re- 
maining fourth  of  the  spirit  may  be  passed.  To  carry  out 
the  last  part  of  the  process,  it  is  only  necessary  to  with- 
draw the  inetal  cylinder  from  the  bag,  which  can  then  be 
placed  under  the  press,  and  so  the  whole  of  the  process 
carried  out  with  the  utmost  ease. 

Mr.  Dbxnz,  w ho  has  given  great  attention  to  the  process 
of  percolation,  then  made  some  remarks,  in  which  he  stated 
that,  from  his  experience,  the  process  was  not  one  which 
could  be  safely  left  to  any  one  to  carry  out.  It  required 
special  skill  and  attention  to  many  particulars.  He  then 
alluded  to  las  first  experiments  with  a cylindrical  per- 
colator, and  the  discovery  which  led  him  to  adopt  the 
conical  form,  namely,  the  fact  that  at  the  bottom  of  the 
cylinder  there  was  always  left  an  angular  space  through 
which  the  menstruum  did  not  pass.  Mr.  Deane  then 
dwelt  on  the  necessity  of  a tap  or  some  other  contrivance 
for  regulating  the  flow  of  the  liquid— a point  which  re- 
quires special  attention.  He  recommended  that,  before 
packing  the  materials,  they  should  be  wetted  with  half 
their  weight  of  the  menstruum,  so  as  to  drive  out  the  air 
from  the  intercellular  spaces,  and  so  avoid  the  formation 
of  channels  through  the  mass  in  the  percolator.  In  general, 
he  said,  it  would  be  that  a quantity  of  menstruum  four 
times  the  weight  of  the  materials  would  be  sufficient  to 
exhaust  them.  In  some  cases  five  or  six  times  the  weight 
might  be  required,  but  in  no  case  less  than  three  times, 
and  therefore  the  quantity  of  spirit  ordered  in  the  Lina- 
mentura  Belladome,  P.B.,  was  not  sufficient. 

Mr.  Hills,  in  a few  words,  expressed  a strong  opinion 
in  favour  of  maceration  as  a method  of  making  tinctures. 

‘Ike  meeting  then  adjourned. 

We  may  here  supply  an  omission  from  the  report  of  the 
previous  Pharmaceutical  meeting,  at  which  Mr.  llaselden 
read  a paper  on  11  Percolation*'  and  exhibited  a new  form 
of  percolator  intended  to  carry  out  the  instructions  of  the 
British  Pharmacopoeia.  The  percolator  is  made  of  block- 
tin,  and  is  furnished  with  a tap  at  the  bottom,  by  which 
the  operator  is  able  to  macerate  as  long  as  required  before 
the  fluid  is  allowed  to  pass  through  ; it  is  cylindrical,  and 
furnished  with  a moveable  perforated  diaphragm,  about  two 
inches  from  the  bottom,  resting  upon  four  supports  ; the 
ingredients  are  placed  upon  this  diaphragm,  and  three - 
fourths  of  the  Bpirit  poured  on  as  directed;  a portion 
passes  through  and  fills  up  the  space  between  the  bottom 
of  the  percolator  and  the  diaphragm,  so  that  the  material 
while  macerating  is  surrounded  by  the  liquid  ; it  can  be 
well  stirred  during  this  primal y part  of  the  process.  At 
the  expiration  of  forty-eight  hours  the  tap  is  turned,  and 
the  tincture  or  liquor  allowed  to  pass  through  into  a glass 
receiver,  of  almost  any  size,  fitting  the  tap  by  means  of  a 
shive  ; that  completed,  the  second  perforated  diaphragm 
is  placed  upon  the  top  of  the  material,  and  the  remainder 
of  the  liquid  added.  This  having  ceased  to  percolate 
through,  the  marc,  as  directed,  is  taken  out,  pressed,  and 
the  liquor  mixed  with  the  other  portion,  and  the  quantity 
of  spirit  added  to  make  up  the  full  measure  of  one  or  two 
gallons,  as  the  case  may  be.  The  quantity  of  proof  spirit 
lost  in  making  two  gallons  of  compound  tincture  of 
cardamoms  was  only  eight  ounces,  and  the  colour  and 
taste  of  the  product  were  excellent. 

Two  supplementary  meetings  are  announced  for  the 
discussion  of  the  Pharmacopceia. 


ACADEMY  OF  SCIENCES. 

April  4. 

A mf.moir  11  On  the  Alcoholic  Fermentation ,**  by  M. 
Bechamp,  was  read.  The  author  remarks  that  two  orders 
ot  ferments  exist — one  soluble,  and  therefore  not  organised, 
of  which  diastase  may  be  taken  os  the  type,  the  other 
organised,  and  therefore  insoluble.  The  action  of  the 


former  is  invariable  and  specific  ; that  of  the  latter,  in  a 
chemical  point  of  view,  is  essentially  variable,  like  that 
of  all  organised  beings.  The  so-called  fermentation  of 
cane  sugar  set  up  by  beer  yeast  is  thus  explained  : — The 
yeast  plant  first  of  all  transforms  cane  sugar  into  glucose 
outside  itself  by  means  of  a product  which  it  contains 
ready  formed  in  its  organism,  and  which  the  author  calls 
zymase ; the  plant  then  absorbs  the  glucose,  digests  and 
assimilates  it,  grows  and  multiplies,  and  finally  throws  off 
the  used  parts  of  its  tissues  in  the  form  of  the  numerous 
compounds  known  as  the  products  of  fermentation,  just 
as  human  beings  throw  out  their  waste  in  the  form  of 
urea,  &c.  According  to  this  theory  the  alcohol,  Ac.,  must 
come  from  the  yeast,  and  should  be  obtained  from  yeast 
perfectly  free  from  glucose,  which  the  author’s  experi- 
ments prove  does  in  fact  furnish  alcohol.  M.  Bcchamp 
found  also  that  the  Mycoderma  Aceti  in  contact  with  cane- 
sugar  yielded  alcohol,  which  it  is  thus  seen  may  be 
formed  without  sugar  by  yeast,  and  with  sugar  by 
another  organism  similar  to  yeast.  Hence  it  is  clearly 
impossible  at  present  to  express  the  so-called  fermentation 
changes  by  an  equation.  The  author  considers  them  as  a 
series  of  transformations  which  take  place  simultaneously 
or  consecutively,  and  which  may  some  day  be  individually 
explained  by  an  equation  comparable  to  that  which 
expresses  the  change  in  starch  under  the  influence  of 
diastase. 

In  a paper  “On  the  Estimation  of  Gases  in  Soft  Waters 
M.  Robinet  makes  known  the  fact  that  petroleum,  oil  of 
lavender,  oil  of  turpentine  and  benzine  are  capable  of 
absorbing  and  holding  in  solution  considerable  quantities 
of  air.  When  boiled  in  a proper  apparatus  they  did,  in 
fact,  disengage  the  following  proportions:— 


Petroleum  (by  volume)  . 6-8  per  cent. 

Oil  of  lavender  . . . 6-89  „ 

Benzine  ....  14*00  ,, 

Turpentine  . . . . 14-18  „ 

On  exposure  to  air  afterwards,  they  again  absorbed  the 
same  proportions.  Petroleum  and,  probably,  the  analo- 
gous oils  also  dissolve  carbonic  acid.  M.  Buignet  has 
determined  the  elastic  force  of  the  vapour  of  a specimen  of 
petroleum,  which  he  finds  to  be  less  than  that  of  water. 
M.  Jodin  communicated  some  " Researches  on  the  Modifi- 
cations produced  by  Inactive  Substances  on  the  Rotatory 
Powers  of  Sugars,”  which  seem,  indeed,  to  be  considerably 
modified  in  some  instances  by  alcohol,  and  in  all  by  lime. 
M.  Marce  sent  an  account  of  some  experiments,  which 
prove  that  oil  of  wormwood,  in  doses  of  from  3 to  8 grammes, 
produces  poisonous,  but  not  fatal,  effects.  Trembling, 
stupor,  and  insensibility  are  produced  with  epileptic  con- 
vulsions and  stertorous  breathing.  The  experiments  throw 
some  light  on  the  nervous  symptoms  which  follow  the 
excessive  use  of  absinthe.  M.  B&rral  sends  to  the  Academy 
a note  on  a curious  form  of  hailstone  he  observed  in  Paris 
on  the  afternoon  of  Easter  Tuesday.  The  stones  were  of 
an  absolutely  conical  form.  We  were  passing  through  St. 
Paul’s- churchyard  about  four  o’clock  on  the  same  after- 
noon, and  observed  precisely  the  same  phenomenon.  We 
picked  up  at  least  a dozen  of  perfect  cones,  some  of  them 
three-quarters  of  an  inch  high  and  half  an  inch  broad  at 
the  base.  This  form  of  hailstone,  M.  Bairal  says,  has 
never  before  been  noticed  by  meteorologists.  Among  the 
cones  we  noticed  a few  pyramidal  stones  which  have  been 
observed  before.  M.  Barral  observed  traces  of  crystallisa- 
tion in  the  structure  of  the  stones  he  saw,  and  says  they 
were  very  hard.  Those  we  picked  up  were  quite  soft,  and 
looked  like  moulded  snow,  and  we  remarked  no  trace  of 
crystallisation.  How  were  the  cones  produced  ? 


MM.  Davanne  and  Girard  communicated  a note  “On 
some  Theoretical  and  Practical  Researches  on  the  Formation 
of  Positive  Photographic  Prints .”  We  shall  give  in  this 
place  only  the  authors’  explanation  of  what  takes  place 
in  the  case  of  albumenised  paper  on  exposure  to  sun-light 
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and  afterwards  in  the  fixing  bath.  In  the  first  place  they 
believe  in  the  formation  of  an  insoluble  argent o-organic 
lake  which  gives  the  characteristic  red  tone.  The  change 
of  colour  which  takes  place  on  immersing  the  print  in  the 
fixing  bath  they  say  is  the  consequence  of  the  hydration 
of  the  aigcnto-organic  compound,  and  the  same  change 
is  produced  on  exposing  the  proof  to  steam.  Chloride  of 
silver  they  believe  to  be  completely  reduced  in  the  ex- 
posure, the  chlorine  set  free  combining  with  the  silver  of 
the  free  nitrate,  and  so  forming  successive  layers  of 
chloride,  the  decomposition  of  which  gives  the  depth  to 
the  print.  In  this  way  the  authors  explain  the  difference 
between  the  pictures  produced  by  chloride  of  silver  alone 
and  those  in  which  an  excess  of  nitrate  of  silver  is  em- 
ployed. Some  of  these  views  are  original,  and  we  shall 
give  the  paper  at  greater  length  in  our  photographic  de- 
partment. 

M.  Hugo  Schiff  announces  the  discovery  of  another 
44  New  Series  of  Organic  Bases.”  They  arc,  in  fact, 
diamides  formed  by  the  action  of  aldehydes  on  aniline. 
The  author  has  studied  the  action  of  various  aldehydes 
on  aniline,  and  has  come  to  the  conclusion  that  this  body 
will  serve  to  distinguish  a true  aldehyde  in  doubtful  cases ; 
thus  he  decides  that  oil  of  rue  is  not  an  aldehyde,  because 
it  does  not  act  on  aniline. 

M.  Chautard  has  discovered  the  presence  of  caproic  and 
several  other  acids  of  the  series  CnHn04  in  the  flowers  of 
Satyrium  hireinum.  The  acida  can  be  obtained  by  the 
simple  distillation  of  the  flowers  with  water.  Butyric 
and  valeric  acids  are  present,  but  caproic  predominates. 


MANCHESTER  LITERARY  AND  PHILOSOPHICAL 
SOCIETY. 

March  ii,  1864. 

E.  W.  Uinnet,  Esq.,  F.H.S. , President,  in  the  Chair. 
Pbofksboh  Robcof.  read  the  folio  wing  extract  from  a letter 
which  he  had  received  from  Professor  Bbettger,  of  Frank- 
fort, respecting  the  occurrence  of  the  salts  of  ctcsium, 
rubidium,  and  thallium  together,  in  the  salt  obtained  by 
evaporating  the  mineral  water  of  Nauheim,  near  Frank- 
fort : — 

44  The  Nauheim  salt  iB  a highly  valuable  substance,  as 
being  perhaps  the  only  material  from  which  cicsium  can 
be  obtained  in  quantity.  According  to  my  experiments, 
1 cwt.  01  this  salt  yields  1 lb.  of  double  chloride  of 
cicsium  and  platinum,  containing  small  quantities  of  the 
rubidium  and  thallium  double  salt.  At  my  special  request 
the  44  KurfUrstliche  Silzarot  ” in  Nauheim  has  arranged 
to  sell  this  evaporated  salt,  packing  included,  at  the  ex- 
ceedingly low  rate  of  one  thaler  (38.)  per  cwt.  In  my 
spectrum  investigations  I almost  invariably  employ  a flame 
of  hydrogen  in  place  of  the  common  Bunsen’s  lamp,  as  by 
this  means  I obtain  a higher  temperature,  and  the  lines 
appear,  therefore,  more  distinct.  The  spectrum  of  the 
triple  platinum- chloride  'of  ctefium,  rubidium,  and 
thallium  thus  obtained  exhibits,  in  the  first  place,  the 
well-defined  emerald  green  line  of  thallium,  soon  after- 
wards the  two  brilliant  blue  cicsium  lines  appear  close 
together,  then  the  very  broad  and  ill-defined  blue  bands 
of  rubidium  are  seen,  as  well  as  the  two  nairow  red  lines 
characteristic  of  this  metal. 

44 1 have  lately  discovered  the  presence  of  thallium  not 
only  in  many  other  mineral  waters,  but  also  in  the  vege- 
table kingdom,  in  very  minute,  although  perceptible 
quantities.  Thus  thallium  occurs  in  the  ash  or  the  char- 
coal from  wdne  yeast,  in  molars*,  tobacco,  chicory  root,  &c. 
If  four  pounds  of  nny  of  these  substances  are  taken,  a 
quantity  of  the  double  chloride  of  platinum  and  thallium 
is  obtained  sufficient  for  many  experiments.  According 
to  my  most  recent  experiments,  thallium  occurs  in  the 
dust  from  the  pyrites  burners  as  thallium-iron-alum.  I 
have  lately  prepared  tliis  salt  directly  from  the  sulphates 
of  thallium  and  iron ; it  is  the  most  easily  soluble  of 


all  the  thallium  salts  ; it  possesses  the  pale  reddish 
amethystine  colour  of  ammonia-iron-alum,  it  crystallises 
like  this  salt  in  large  regular  octohedra,  and  contain* 
twenty- four  atoms  of  water.  Sulphate  of  thallium  is 
isomorphous  with  sulphate  of  potassium,  and  the  fact  of 
the  formation  of  the  above  double  salt  is  another  proof  of 
the  close  relationship  between  thallium  and  the  alkaline 
metals,  independently  of  the  fact  that  it  almost  invariably 
accompanies  potassium,  and  not  unfrequcntly  both  csesium 
and  rubidium.” 


NOTICES  OP  BOOKS. 

Notes  on  the  British  Pharmacopoeia , he.  By  A.  F.  Harfl- 

DRjf,  Pharmaceutical  Chemist.  London:  H&rdwicke. 

1864. 

Tiip.kb  are  many  persons  who,  like  the  learned  President 
of  the  College  of  Physicians,  although  they  may  not  so 
indiscreetly  confess  it,  have  not  been  able  to  make  them- 
selves acquainted  with  all  the  details  of  tho  British 
Pharmacopoeia.  To  such  this  little  book  may  be  of  some 
use.  Tables  of  the  changes  and  omissions  from  the  last 
pharmacopoeias  of  the  London,  Edinburgh,  and  Dublin 
colleges  are  given,  and  also  of  the  additions  made.  The 
author  then  goes  through  the  preparations  and  compounds 
of  the  Pharmacopoeia,  giving  usually  a paraphrase  of  the 
directions  with  some  original  comments,  and  whenever 
ueccsaary  calling  particular  attention  to  alterations  of 
strength.  An  extract  or  tw'o  will  give  our  readers  the 
best  idea  of  the  contents  oi  the  book  : — 

44  Infusum  Senna. — The  alteration  in  this  infusion  is 
very  important,  more  especially  in  respect  to  the  infusions 
of  London  and  Edinburgh  : it  contains  only  half  the 
quantity  of  senna,  and  ten  gra.ns  less  ginger  than  London  ; 
it  has  one-third  less  senna,  and  ten  grains  less  ginger  than 
Edinburgh : the  proportions  ore  those  of  Dublin  ; so 
that  one  ounce  of  this  aperient  infusion  is  equal  only  to 
half  an  ounce  of  London,  and  two-thirds  of  an  ounce  of 
Edinburgh.” 

44  Linimentum  Cantharidis. — This  is  new  to  the  Phar- 
macopoeia. Four  ounces  of  powdered  cantharides  are  to 
be  macerated  with  two  fluid  ounces  of  acetic  acid  for 
twenty-four  hours,  then  placed  in  a percolator*  and  ether 
allowed  to  pass  slowly  through  until  ten  fluid  ounces  are 
obtained.  The  loss  of  ether  in  making  small  quantities  is 
about  one-third.  This  preparation  will  produce  a perfect 
blister,  and,  therefore,  must  not  be  used  as  a liniment,  or 
confused  with  the  Dublin  liniment  composed  of  cantha- 
rides and  olive  oil.  Liniment  of  Cantharides  does  not 
seem  to  be  the  right  name.” 


Journal fur  Praktischt  C hemic.  No.  6,  i86f. 

This  number  of  the  Journal  contains  short  articles  giving 
the  latest  experiments  of  Deville  and  Troost 44  On  Yajxrur 
Densities  at  very  Ihgh  Temperatures,’ * 44  On  Anomalous 
Vapour  Densities ,”  and  44  On  the  Measurement  of  High  Tem- 
peratures.” The  next  article  contains  a hint  for  the 
manure  manufacturers.  A prince  who  has  done  some 
service  to  science,  him  of  Salm-Horstmar,  tried  last  summer 
to  solve  the  question,  41  What  is  the  inorganic  material 
specifically  necessary  to  the  formation  of  the  grain  in 
wheat  ?”  Nature,  in  the  prince’s  experiments,  answered 
lepidolite  ! The  author  sowed  his  seed  in  a very  unpro- 
mising soil— namely,  roughly-powdered  rock  crystal  which 
had  been  carefully  purified  ; and  manured  the  plants  w ith 
a mixture  of  the  earthy  and  saline  substances  usually 
found  in  wheat,  but  only  obtained  well-formed  plants  and 
perfect  grains  when  lepidolite  w as  employed.  A paper 
*4  On  the  Volumetric  Estimation  of  Tannic  and  G&Uic  Acids, 
as  well  as  Iron , Manganese , Indigo,  he.,”  by  Merit?  Mit- 
tenzwey,  explains  a very  simple  process  and  form  of 
I apparatus  for  estimating  the  above-named  substance*  by 
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observing  the  amount  of  oxygen  they  absorb  from  the  air. 
We  shall  give  the  paper  with  cuta  of  the  apparatus.  An- 
other series  of  short  articles  follows,  giving  the  researches 
of  Pasteur  and  others"  On  Ful  refaction, ' * and  on  ''American 
Petroleum.  W.  Stein  describes  a new  substance  which  he 
has  found  in  the  lichen  Parmelia  Parietina , and  which  he 
has  named  Chrysopicrin.  The  formula  of  this  body  is 
C,oH|t08,  the  some  as  that  of  chrysophanic  acid  minus  an 
atom  of  water.  Dr.  Braun  makes  a preliminary  com- 
munication " On  a jVetc  Cobalt  Compound,”  formed  by 
the  action  of  nitrite  of  potassium  on  the  coballocy- 
anidc  of  potassium.  The  solution  of  this  substance  is 
of  an  orange-red  colour,  and  possesses  an  extraor- 
dinary colouring  power.  Winckler  has  made  some  ex- 
periments with  Thompson's  process  for  the  separation 
of  cobalt  and  nickel  by  boiling  a neutral  solution  of  the 
two  metals  in  hydrochloric  acid  and  chlorides  of  calcium 
and  ammonium  with  carbonate  of  ammonia,  whereby  the 
cobalt  is  precipitated  while  the  nickel  remains  in  solution. 
The  author  found  the  results,  though  not  exact,  suffi- 
ciently near  for  practical  purposes.  Dr.  Mulder  describes 
the  spectra  of  phosphorus,  sulphur,  and  selenium  ; and 
Professor  Kenngott  details  several  analyses  of  lilhionite. 
Among  the  Notizen  are  the  results  of  some  experiments 
made  on  a dog  with  sulphate  of  soda  by  Professor  Seegen, 
which  will  have  considerable  interest  to  physiological 
chemists  and  physicians.  The  general  result  of  these 
experiments  leads  to  the  conclusion  that  the  administration 
of  sulphate  of  soda  diminishes  the  elimination  of  nitro- 
genised  matters  from  the  system.  These  results  agree 
with  those  obtained  by  the  author  in  his  experiments  with 
Carlsbad  water  on  human  beings.  A notice  is  also  given 
of  Profeaasor  Bottger's  process  for  separating  cerium, 
rubidium,  and  thallium  from  Nauheim  water.  The 
process  is  very  simple.  The  raw  salt  obtained  on  evapora- 
tion is  treated  with  an  equal  weight  of  water.  After 
standing  some  time,  the  mixture  is  thrown  on  a filter.  The 
clear  filtrate  contains  all  the  above  metals  ; and  the  residue 
on  the  filter  may  be  thrown  away.  The  filtrate  is 
evaporated  to  about  a third,  and  then  set  aside  for  a night 
in  the  coolest  possible  place  to  crystallise.  All  the 
thallium  will  be  found  in  the  crystalline  moss  obtained,  and 
the  mother-liquor  will  contain  the  chlorides  of  rubidium 
and  caesium.  These  may  be  separated  by  means  of  chloride 
of  platinum. 


A Dictionary  of  Chemistry,  $<•.  By  IIknuy  Watts,  B.A., 
Ac.,  &c.  Parts  XI II.  and  XIV.  London  : Longman 
and  Co.  1864. 

The  publication  of  this  valuable  work  proceeds  with  the 
greatest  regularity,  and  the  quality  of  the  matter  is  fully 
maintained.  The  article  on  Heat  in  Part  XIV.  is  another 
of  those  elaborate  papers  which  have  given  an  encyclo- 
pedic character  to  the  work. 


The  Ophthalmic  Review : a Quarterly  Journal  of  Ophthalmic 
Surgery  and  Science.  Edited  by  J.  Zachakiah  Lavhkncb 
and  J.  Windsor.  No.  1.  London  : ilardwicke.  April, 
1864. 

It  is  gratifying  to  notice  the  increase  of  periodicals 
devoted  to  the  science  of  medicine  and  surgery.  We 
should  be  glad  to  see  more.  The  Ophthalmic  Review  has 
been  realiy  called  for  by  the  immense  progress  made  in 
ophthalmology— now  almost  a science  in  itself — and  we 
wish  the  Journal  every  success. 


xtoyttl  Institution. — Tuesday,  April  19,  at  three, 
Professor  Helmholtz,  " On  Conservation  of  Energy/* 
Thursday,  April  ai,  at  three,  Professor  Helmholtz,  "On 
Conservation  of  Energy.”  Friday,  April  *2,  at  eight, 
Professor  Blackie,  " On  Lycurgua,”  Saturday,  April  23' 
at  three,  Profeasor  Frankland,  " On  the  Metallic  Elements.” 


NOTICES  OF  PATENTS. 


2892.  An  Improved  Process  of  Engraving.  P.  E.  Placet, 
Paris.  Dated  October  27,  1862. 

For  the  production  of  engraved  plates  for  copper-plate 
printing,  the  patentee  proceeds  as  follows  : — A clean  glass 
plate  is  first  coated  with  a tolerably  thick  layer  of  bitumen 
of  Judea,  which  then  receives  its  photographic  impression 
by  exposure  to  sunlight  in  juxtaposition  with  and  beneath 
any  suitable  negative  or  design  having  parts  of  unequal 
degrees  of  transparency.  This  operation  may  be  con- 
veniently carried  out  in  the  ordinary  pressure  frame 
employed  in  the  photographic  printing  processes.  The 
original  negative  picture  being  then  removed,  the  bitu- 
minous coating  on  the  glass  plate  is  covered  with  a film  of 
gelatine  applied  warm  and  allowed  to  set ; in  this  state 
the  whole  is  plunged  into  a mixture  of  naphtha  and  benzol 
— (many  samples  of  rectified  coal  naphtha  will  be  found  to 
answer  this  purpose) — until  the  compound  layer  becomes 
softened,  and  ultimately  detached  from  the  gl  iss  plate. 
Upon  examination  it  will  he  found  that  the  portions  most 
acted  upon  by  the  light,  being  insoluble,  remain  firmly 
attached  to  the  gelatine,  whilst  the  unaffected  parts  are 
entirely  dissolved,  and  the  intermediate  tints  are  properly 
represented  by  gradations.  Carefully  removing  this  layer 
from  the  hydro-carbon  solvents,  by  the  help  of  a plate  of 
gloss,  it  will,  on  examination,  prove  to  consist  of  an 
embossed  surface,  those  portions  showing  the  boldest 
relief  which  have  been  most  deeply  penetrated  by  the  rays 
of  light.  In  order  now  to  obtain  the  plate  engraved  in 
intaglio,  a planter  cast  is  first  taken,  and  these  ore  again 
copied  and  multiplied  by  the  electrotype  process. 

This  invention  is  undoubtedly  based  upon  the  prior 
labours  of  M.  Niepce  de  St.  Victor,  who  described,  more 
than  twenty  years  ago,  the  fact  of  bitumen  of  Judea 
■becoming  hard  and  insoluble  by  the  action  of  light.  The 
copper  plate  was  itself  coated  with  the  bitumen,  and  oil 
of  lavender  employed  as  a solvent  for  the  removal  of  the 
unaffected  portions.  The  metallic  surfaces  thus  laid  bare 
were  then  etched  by  dilute  nitric  acid. 


2904.  Compound  or  Material  for  Coating  or  Covering  Metallic 
and  Vegetable  Substance!  to  Preserve  them  from  Corrosion 
or  Decay.  C.  8.  Duncan,  Inverness  Road,  Bayswutcr. 
Dated  October  28,  1862. 

The  inventor  proposes  to  incorporate  powdered  flint,  chalk, 
sulphur,  or  glass,  with  four  or  five  times  its  weight  of 
marine  glue,  gutta  pcrcha,  or  caoutchouc,  for  the  purpose 
of  manufacturing  plastic  compounds  very  suitable  for 
coating  the  surfaces  of  wood  and  metals.  It  is  recom- 
mended to  apply  them  warm,  and  whilst  yet  soft,  to  rub 
over  them  any  one  of  a great  number  of  pigments  or  dry 
mineral  powders  which  are  enumerated  in  the  specification, 
and  finally  to  polish  these  surfaces,  when  thoroughly  cold 
and  hard,  by  friction  with  any  suitable  polishing  material. 

The  use  of  flint  powder  and  resins  for  coating  submarine 
electric  cables,  and  for  insulating  purposes,  has  been  highly 
recommended.  The  quality  of  the  compositions  described 
by  the  patentee  may  bo  varied  ad  infinitum  according  to 
the  nature  of  the  application ; thus,  sulphur  would  not 
be  an  appropriate  constituent  of  a compound  intended  to 
be  used  in  the  protection  of  metallic  surfaces,  although 
it  might  auswer  well  upon  wood. 

2906.  Preparing  Album etiised  Paper  for  Photographic 
Purposes.  Thomas  Sutton,  Jersey.  Dated  October  28. 
1862. 

Tjik  inventor  soaks  the  paper  in  a solution  of  gutta-percha 
or  india-rubber  in  benzole  or  other  volatile  solvent,  dries 
it,  and  then  proceeds  to  salt  and  albumcnise  the  same  in 
the  usual  manner.  The  proportion  of  five  grains  of 
caoutchouc  to  one  fluid  ounce  of  benzole  is  recommended. 
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The  advantage!)  claimed  by  the  patentee  are  closeness  of 
texture,  which  tends  to  keep  the  albumen  more  upon  the 
surface  of  the  paper,  and  thus  produces  finer  photographic 
impressions.  It  is  necessary,  of  course,  to  guard  against 
the  dingy  colour  liable  to  result  from  the  use  of  inferior 
samples  of  gutta-percha  or  india-rubber,  and  to  be  very 
particular  in  keeping  the  sheets  well  protected  from  dust, 
4c.,  before  albumenising,  as  the  surface  at  this  stage  very 
readily  attracts  these  contaminations.  The  question  of 
permanence  is  important,  and  time  only  will  show  whether 
this  kind  of  paper  is  subject  to  the  formation  of  a bloom, 
or  to  any  of  those  physical  changes  which  are  commonly 
noticed  in  gutta-percha. 


Grants  of  Provisional  Protection  for  Six  Months . 

471.  Jean  Francois  Rivier,  Boulevart  de  Strasbourg, 
Paris,  “ An  improved  system  for  filtering  and  purifying 
liquids  with  an  endless  spouting  capillary  filter.' 

474.  Henry  Carter,  Camberwell  New-road,  Surrey, 
“Improvements  in  the  manufacture  of  green  colouring 
matters  to  be  used  in  dying  and  printing." 

476.  George  Parry,  Ebbw  Vale  Ironworks,  Monmouth, 
44  Improvements  in  the  treatment  of  slag  or  the  cinder  of 
blast  furnaces,  for  the  purpose  of  utilising  the  same." — 
Petitions  recorded  February  15,  1864. 

481.  Alexander  Prince,  Trafalgar  Square,  Charing  Cross, 
London,  “ Improvements  in  filtering  apparatus." — A com- 
munication from  Francois  Michel  and  Alm6  Pruvot,  Paris. 

485.  Henri  Adrien  Bonneville,  Porchester  Terrace, 
Bayswater,  London,  *4  Improvements  in  the  manufacture 
of  artificial  marble." — A communication  from  Joseph 
Alibert,  Marseilles,  France. — Petitions  recorded  Feb- 
ruary 26,  1864. 

490.  Frederick  Ransome,  Ipswich,  Suffolk,  " Improve- 
ments in  the  manufacture  of  artificial  stone." 

496,  James  Preston  Worrall,  Ordsall,  Lancashire,  “ An 
Improved  method  of  colouring  or  staining  the  cotton  or 
back  of  44  union  silk- faced  velvets, " or  other  mixed,  cut 
pile,  looped,  or 44  raised  " fabrics. 

498.  John  Henry  Pepper,  Boundary-road,  St.  John’s 
Wood,  London,  44  Improvements  in  arranging  apparatus 
for  representing  spectral  and  other  images  on  the  stage." 

jco.  William  Edward  Gedge,  Wellington  Street,  Strand, 
London,  44  A hygienic  and  inodorous  apparatus,  applicable 
to  the  cradles  or  cots  of  children,  and  to  the  beds  of  adult 
invalids." — A communication  from  Paul  Geofroy-Gomez, 
Passage  des  Petites  Ecuries,  Paris. 

505.  Samuel  Cooper,  Openshaw,  and  John  Mayo 
Won  all,  Ordsall,  Lancashire,  44  Certain  improvements  in 
the  method  of  dyeing  or  colouring  certain  descriptions  of 
woven  fabrics." 

521.  John  Peter,  Raeburn,  Charlesfield,  Mid  Lothian, 
N.  B.,  44  Improvements  in  the  production  of  oil  or  olea- 
ginous or  spirituous  and  gaseous  matters,  from  coal  and 
other  mineral  substances  and  vegetable  deposits,  and  in 
the  machinery,  apparatus,  or  means  employed  therein." 

549.  Richard  Archibald  Brooman,  Fleet  Street,  London, 
44  Improvements  in  manufacturing  a green  colouring 
matter." — A communication  from  Otto  Bredt,  Barmen, 
Rhenish  Prussia. 

583.  John  Mayo  Worrall,  Ordsall,  Lancashire,  44  An  im- 
provement in  the  method  of  dyeing  or  colouring  looped, 
cut  pile,  or  raised  fabrics  composed  of  cotton  and  silk." 

397.  John  Thomas  Way,  Leadenhall  Street,  London, 
44  Improvements  in  the  manufacture  of  manure  from 
woollen  rags,  mixed  woollen  and  cotton  rags,  shoddy,  or 
waste  wool." 

Notices  to  Proceed. 

2812.  Andrew  Craig,  Rock  Ferry,  Birkenhead,  “Im- 
provements in  distilling  hydrocarbons,  from  coal,  shale, 
and  other  bituminous  substances,  and  in  apparatus  em- 
ployed for  that  purpose." 

2852.  William  Edward  Newton,  Chancery  Lane,  Lon- 


don, 44  Improvements  in  the  treatment  or  manufacture  of 
wrought  and  cast  iron  and  steel." — A communication  from 
Marc  Antoine  Auguste  Gaudin,  Rue  St.  Sebastien,  Paris. 

2886.  William  MaUieu  Williams,  Oak  Alyn,  near 
Wrexham,  Denbigh,  “Improvements  in  apparatus  for  the 
distillation  of  coal  and  peat,  and  such  other  substances  as 
are  or  may  be  used  for  the  manufacture  of  solid  and  liquid 
volatile  hydrocarbons,  or  for  the  manufacture  of  the  said 
hydrocarbons  and  coke. 

2894.  Heinrich  Hirzel,  Terminus  Hotel,  London  Bridge, 
Southwark,  Surrey,  44  Improvements  in  the  manufacture 
of  colouring  matters  suitable  for  dyeing  and  printing." — 
Petitions  recorded  November  18,  1863. 

2947.  Thomas  Carr,  New  Ferry,  near  Birkenhead, 
Cheshire,  44  Improvements  in  machinery  for  amalgamating 
or  intermixing  dry  semi- fluids  or  aqueous  materials,  and 
for  agitating  solids  with  liquids  for  combining,  dissolving, 
or  w ashing  the  same." — Petitions  recorded  November  23, 
1863. 

3290.  Henry  Caunter,  Stornoway,  Ross,  44  Improve- 
ments in  the  manufacture  of  lubricating  matter  or  com- 
position."— Petitions  recorded  December  29,  1863. 

167.  Robert  Irvine,  Magdalen  Chemical  Works,  Mussel- 
burg,  Thomas  Richardson,  Newcastle-upon-Tyne,  and 
John  James  Lundy,  Leith,  Mid  Lothian,  N.  B.,  “ Im- 
provements in  the  extraction  or  manufacture  of  oils  from 
animal  substances." — Petition  recorded  January  21,  1864. 

496.  James  Preston  Worrall,  Ordsall,  Lancashire,  44  An 
improved  method  of  colouring  or  staining  the  cotton,  or 
back  of  44  union  silk-faccd  velvets,  or  other  mixed  cut 
pile,  looped,  or  raised  fabrics  ."—Petitions  recorded  Feb- 
ruary 29,  1864. 

505.  Samuel  Cooper,  Openshaw,  and  John  Mayo 
Worrall,  Ordsall,  Lancashire,  “ Certain  improvements  in 
the  method  of  dyeing  or  colouring  certain  descriptions  of 
woven  fabrics." — Petition  recorded  March  1,  1864. 

583.  John  Mayo  Worrall,  Ordsall,  Lancashire,  “ An  im- 
provement in  the  method  of  dyeing  or  colouring  looped, 
cut  pile,  or  raised  fabrics  composed  of  cotton  and  silk." — 
Petition  recorded  March  9,  1864. 


CORRESPONDENCE. 


Continental  Science. 

Paris,  April  12,  1864. 

M.  Le  Verrier  has  given  a lecture  at  the  scientific  soitfe 
of  the  Sorbonne,  which  passed  off  with  great  Sclot ; but 
it  is  remarked  that  the  audience,  instead  of  being  made  up 
of  the  general  public,  was  chiefly  composed  of  well-known 
savants,  professors,  and  students.  Thus  the  object  of  the 
soiries— namely,  the  popularisation  of  science,  or  the 
general  dissemination  of  it — is  not  answered,  the  public 
taking  little  notice  of  the  interesting  facts  and  speculations 
of  science. 

An  enterprise  has  lately  been  act  on  foot  for  the  manu- 
facture of  guano  from  fishes.  The  refuse  from  fisheries 
has  been  for  some  time  past  employed  in  this  maimer  ; but 
it  is  now  proposed  to  organise  fisheries  for  the  purpose  of 
manufacturing  the  article,  which  possesses  several  advan- 
tages, decomposing  neither  too  quickly  nor  too  slowly,  and 
exhaling  no  ammonia.  I think  I have  heard  that  similar 
projects  have  already  been  started  in  England. 

A new  ear  trumpet  for  the  deaf,  a short  description  of 
which  appears  in  the  Union  Mfdicale,  has  been  invented 
by  Dr.  Communal.  It  is  said  to  possess  great  advantages, 
rendering  the  sound  clear  and  distinct,  without  fatiguing 
the  persons  who  use  it. 

M.  de  Waldee,  who  has  lived  for  some  time  among  the 
ruins  of  Palenqufe,  situated  in  a forest  filled  with  venom- 
ous reptiles,  succeeded  in  preventing  death  from  bites  of 
these  animals  by  enlarging  the  wound  immediately  by  a 
lancet,  introducing  butter  of  antimony,  applying  a ligature 
tightly  above  the  wound,  and  taking  ten  drops  of  ammonia 
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In  a glass  of  water  every  quarter  of  an  hour  for  twelve 
hours.  Four  of  the  Indian  workmen  employed  by  him, 
who  did  not  employ  these  remedies,  died  very  soon,  but 
himself  and  servant  escaped  through  the  foregoing  treat- 
ment. 

A Spanish  photographer  has  discovered  a varnish  which 
gives  an  astonishing  brilliancy  to  the  prints  to  which  it  is 
applied.  He  keeps  his  invention  secret,  but  the  varnish 
is  believed  to  consist  of  albumen.  M.  R.  P.  Matthys, 
however,  baa  produced  a similar  effect  by  means  of  a layer 
of  collodion  spread  over  the  finished  print.  The  result  is 
aaid  to  be  very  pleasing. 

MM.  Pluckcr  and  Hittorff  have  succeeded  in  producing 
spectra  of  two  orders  of  nitrogen,  oxygen,  phosphorus, 
sulphur,  and  selenium.  The  two  orders  of  spectra  are 
obtained  with  a Rhutnkorff's  coil,  the  gas  being  placod  in 
a tube  at  a pressure  of  a few  centimetres.  With  the  spark 
from  a Leyden  jar  only  one  spectrum  was  obtained.  The 
spectrum  of  less  refrangibility  is  produced  by  the  gas  at  a 
comparatively  low  temperature,  and  has  a yellow  colour ; 
that  of  greater  refrangibility,  produced  by  a higher  tem- 
perature, has  a violet  colour.  A combination  of  prisms  is 
employed  for  the  production  of  the  spectra.  A peculiarity 
of  the  less  refrangible  spectrum  of  nitrogen  is  that  it  is 
traversed  longitudinally  by  black  lines.  The  more  re- 
frangible is  composed  of  brilliant  lines  on  a more  or  less 
obscure  ground.  To  produce  the  sulphur  spectra,  a few 
pieces  were  placed  in  the  tube  which  was  heated.  Carbon 
vapour  gave  only  the  less  refrangible  spectrum.  The  most 
complete  spectrum  was  produced  by  burning  cyanogen  in 
oxygen. 

Analytical  chemistry  is  often  to  a great  extent  at  fault 
when  adulterations  form  the  subject  of  investigation  ; 
this  is  more  especially  the  case  with  oils.  M.  Sorchon  has 
determined  with  great  care  the  indices  of  refraction  of 
several  essential  oils  with  a view  to  the  detection  of  ad- 
mixtures. In  cases  in  which  the  indices  of  refraction  are 
nearly  equal,  circular  polarisation  can  generally  be  em- 
ployed to  distinguish  between  different  oils. 

In  the  Journal  de  V Anaiomie  et  do  la  Physiologic  for 
March  is  an  account  of  the  physiological  action  of  aconitine 
upon  man,  and  a comparison  of  its  properties  with  those 
of  aconite.  A list  of  general  results  is  given,  from  which 
it  appears  that  aconitine  is  a narcotico-irritant  poison ; 
that  it  is  absorbed  more  rapidly  than  strychnine  by  the 
digestive  tube,  which  accounts  for  the  rapidity  of  its 
action  *,  acts  on  the  nervous  centres ; that  the  symptoms 
are  observed  in  the  following  succession Stoppage  of 
respiration,  of  general  sensibility,  of  reflex  sensibility,  and 
of  voluntary  movements ; that  the  action  of  the  heart  is 
stopped  by  its  action  on  the  substance  itself  of  this  organ ; 
that  the  effects  on  the  peripheral  nerves  succeed  to  those 
on  the  central  organs ; that  the  excitability  of  the  nervous 
filaments  disappears  in  the  peripheral  parts  before  the 
nervous  trunks  lose  their  sensibility.  A good  diagnosis 
by  which  different  poisons  could  be  distinguished  by  the 
symptoms  would  be  of  great  value  to  medicine ; it  would 
also  be  advantageous  to  have  general  systems  of  treatment 
for  different  poisons,  which  should  be  divided  into  classes; 
much  has  been  already  done  in  this  respect,  but  there  is 
still  room  for  further  investigation.  There  is  also  an 
article  on  the  various  modes  of  formation  of  organised 
matter  in  general,  and  of  anatomical  elements  in  particular. 
The  highly- in  teres  ting  subject  of  histology  is  making 
rapid  advances,  although  it  is  comparatively  but  recently 
that  it  has  attracted  the  attention  of  investigators. 

Constant  Voltaic  Battery. 

To  the  Editor  of  the  Chemical  News. 

Sir, — I shall  feel  obliged  to  any  of  your  readers  who  will 
give  me  some  information  concerning  a modification  of  the 
voltaic  battery  which  has  recently  been  introduced  in  con- 
j unction  with  a small  electro-magnetic  apparatus  as  a 


substitute  for  the  ordinary  domestic  bell.  The  battery  is 
a single -fluid  one,  consisting  of  a zinc  and  carbon  element, 
immersed  in  a transparent,  colourless  liquid,  but  at  the 
bottom  of  the  jar  is  a pulverulent  solid  substance.  The 
batteries  are  of  French  construction,  and  I am  informed  that 
the  alarums  they  are  used  to  bring  into  action  have  almost 
superseded  the  usual  system  of  bell-hanging  in  the  clubs 
and  hotels  of  Paris.  It  is  said  that  one  of  these  cells  will 
remain  in  action  and  perform  its  duty  without  any  atten- 
tion for  more  than  a year,  and  I have  had  one  under  my 
own  observation  for  three  months  which  works  as  well 
now  as  it  did  at  first. 

Analysis  of  the  solid  substance  contained  in  the  cell 
showed  it  to  be  simply  persulphate  of  mercuty. 

I presume  the  action  of  this  salt  to  be  as  follows The 
powder  is  supplied  dry  in  the  cell,  and  the  purchaser  fills 
up  the  jar  with  water.  Part  of  the  persulphate  is  thus  de- 
composed into  an  acid  salt,  which  dissolves,  and  a basic 
salt,  which  remains  insoluble.  "When  contact  between  the 
poles  of  the  battery  is  established,  the  acid  salt  is  in  its 
turn  decomposed  into  sulphuric  acid,  which  unites  with 
the  zinc,  and  metallic  mercury,  which  precipitates  on  the 
same  metal,  and  preserves  it  from  local  action.  As  the 
acid  salt  becomes  thus  exhausted,  a new  portion  of  the 
solid  persulphate  is  decomposed,  and  thus  the  action,  is 
maintained,  terminating  only  when  metallic  mercury  and 
sulphate  of  zinc  have  replaced  all  the  metallic  zinc  and 
sulphate  of  mercury. 

In  the  belief  that  this  view  was  correct,  I constructed 
a battery  on  the  plan  described,  and  excited  it  with  per- 
sulphate of  mercury  ; I find  it  works  verv  well  for  some 
time,  but  there  is  from  the  first  considerable  local  action — 
the  zinc  is  rapidly  dissolved,  and  at  the  end  of  three  weeks 
or  a month  all  electrical  action  ceases,  evidently  from  the 
fluid  becoming  saturated  with  sulphate  of  zinc. 

Can  any  of  your  readers  either  refer  me  to  a description 
of  this  battery,  or  inform  me  how  it  is  that  the  French  one 
retains  unimpaired  action  for  so  long  a time,  and  whether 
I have  misapprehended  any  essential  point  in  its  con- 
struction or  in  the  composition  of  the  exciting  substance  ? 

I am,  &c.  Hakky  U.  Drapeb. 

Dublin,  April  f. 

Radicle  v.  Radical. 

To  the  Editor  of  the  Chemical  News. 

Sir, — I regret  to  see  that  you  advocate  the  use  of  the 
word  " radical  " instead  of  ••  radicle.”  Now  it  seems  to 
me,  with  the  most  humble  submission,  however,  to  editorial 
authority,  that  “ radicle  ” is  the  proper  word.  My  reason 
for  this  view  is  that  “radicle”  is  a substantive  form 
derived  from  radicuhu,  whereas  the  last  syllable  of  the 
word  “ radical  *’  shows  its  adjective  origin.  Another 
reason  might  be  shown  in  the  fact  that  the  etymological 
and  chemical  meaning  of  the  word  radicle  are  identical. 
The  common  sense  of  the  matter  seems  to  indicate  that 
we  call  cyanogen  a “radicle,”  because  it  is  the  “little 
root  ” from  which  the  cyanogen  compounds  proceed,  and 
not  because  cyanogen  is  “ rooted  '*  or  " inbred.” 

The  English  substantive  form  “radical,”  from  “ r<nfi- 
calis is,  it  is  true,  used  to  express  a person  afflicted  with 
that  dread  political  disorder  “ morbus  Bright ii,”  but  this, 
I conceive,  is  because  such  an  individual  is  anxious  to 
make  “radical  ” changes  in  existing  institutions,  and  not 
because  he  is  a “little  root,”  unless,  indeed,  it  be  of  a 
large  amount  of  evil  for  the  community  generally. 

In  treating  of  English  etymology  I am  aware  that  ana- 
logy goes  but  a very  little  way ; the  process  by  which  the 
word  “principal”  became  a noun  may,  however,  be 
brought  forward  with  good  effect.  “ Principle,”  we  all 
know  the  meaning  of;  **  principal  ” used  as  an  adjective  is 
also  plain  ; but  “ principal  ” used  as  a substantive,  as  in 
“ principal  ” of  a college,  has  evidently  originated  from 
the  adjective  through  the  gradual  elimination  of  the  word 
“ master  ” or  “ professor.”  The  use,  therefore,  of  “radical” 
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in  chemistry  ought  to  point  to  the  ellipsis  of  some  sub- 
stantive formerly  joined  to  it,  which  I do  not  think  has 
ever  been  the  case. 

I believe  it  is  usual  when  a presumptuous  correspondent 
dares  to  differ  from  an  editor  always  to  “ appeal  to  the 
sense  of  justice  so  often  displayed  in  his  valuable  journal," 
and  threaten  to  send  a copy  of  the  letter  to  some  rival 
organ,  both  of  which  salutary  customs  I beg  to  comply 
with.  I am,  &c.  C.  W.  Q. 

Gas  Explosion  at  Utrecht . 

To  the  Editor  of  the  Chemical  News. 

Sir, — I observe  in  your  valuable  periodical  that  a singular 
dispute  is  carried  on  between  Professor  Mulder,  of  Utrecht 
University,  and  several  other  chemists,  as  to  the  danger  of 
using,  in  the  manufacture  of  gas,  coals  damaged  by  sea 
water.  Soon  after  the  accident  alluded  to,  I minutely 
examined  the  works,  and,  as  a matter  of  course,  my  con- 
versation with  the  manager  turned  to  the  cause  of  the 
explosion.  Without  desiring  to  speak  in  the  leant  in  a 
disparaging  manner  about  Professor  Mulder,  I think  the 
cause  of  the  explosion  can  be  accounted  for  in  a far  more 
simple  and  plausible  manner  than  by  coming  to  a rather 
so-far  sought  cause  as  Mulder  does.  I will  first  detail 
the  particulars  which  I learned  while  at  Utrecht, 
and  then  discuss  in  how  far  Mulder's  theory  can  be  of 
any  avail  in  this  instance.  The  gasworks  were  started 
in  September,  1862,  but  there  was  a defect  in  the  tanks 
of  the  gasholders,  which  prevented  the  latter  being 
employed  to  their  full  capacity.  In  consequence  hereof 
the  manager  experienced,  during  the  long  winter  nights, 
considerable  difficulty  in  keeping  up  the  supply  of  gas  ; 
and  this  difficulty  was  overcome  by  increasing,  during  the 
first  hours  of  the  evening,  the  number  of  working  retorts. 
At  the  latter  end  of  December,  1861,  it  appears  the  manager 
was  absent  from  the  works  for  a couple  of  clays,  and  as  far 
as  I understood  he  was  absent  on  the  night  when  the  ex- 
plosion took  place.  The  explosion  was  not  exactly  in  or 
about  the  purifiers  (dry  lime),  but  proceeded  from  the 
purifier  house,  and  the  manner  in  which  gas  escaped  is 
simply  enough  accounted  for.  It  is  in  the  first  place  more 
than  probable  that  the  workmen  had  packed  the  lime  in 
too  moist  a state*  on  the  perforated  frames  or  gTates  of  the 
purifiers,  and  had  not  also,  as  it  would  appear,  taken  suffi- 
cient care  that  the  water  in  the  brim  of  the  purifiers  w-as 
sufficiently  filled  to  prevent  an  escape  of  gas  after  the 
lowering  of  the  purifier  cover.  But  moreover,  it  appears 
that  more  gas  was  passed  or  forced  through  the  purifiers 
than  they  were  intended  to  carry  in  a given  time;  hence 
over-pressure  and  the  gas  not  being  able  to  make  its  way 
through  the  lime,  blew  off  wdiat  w'ater  yet  remained 
between  the  purifier  cover  and  the  external  and  internal 
brim  of  the  former,  and  found  its  way  in  the  house  where 
there  was  no  sufficient  ventilation,  and  unfortunately  not 
far  distant  a gas  flame  unprotected  by  wire  gauze,  and  thus 
the  explosion — the  gas  being,  of  course,  mixed  with  air — 
took  place,  seriously  injuring  the  building,  and,  if  I recol- 
lect aright,  also  damaging  one  of  the  purifier  covers. 
The  cause  of  the  escape  of  gas  is  by  no  means  a complicate 
cause  at  all,  as  Mulder  would  moke  it,  and  it  is  very  ques- 
tionable whether  the  reason  assigned  by  him  is  at  all  likely 
to  cause  the  result  he  would  make  us  believe  it  had. 
Granting  for  the  moment  that  hydrochloric  acidf  is  evolved 

• I tie  time  used  in  the  so-called  dry  lime  purifiers  is  slaked  lime 
moUteued  with  a sufficient  quantity  of  water  to  lx?  perceptibly  humid, 
Imt  still  able  to  bo  naasod  through  a not  too  small  meshed  riddle.  The 
chemical  action  which  commences  after  the  pis  ]nxsce  through 
causes  the  lime  to  swell  and  to  harden  considerably  ; so  that  if  care  is 
not  taken  to  place  the  lime  lightly  on  the  grates,  it  may  happen  that 
either  the  passage  of  the  gaa  through  the  lime  Is  stopped  altogether, 
or,  at  least,  rendered  very  difficult,  thereby  Increasing  the  pressure, 
which  it  la  just  intended  t«  avoid  by  the  use  of  dry  litue  purifier*. 

f When  a quantity  of  salt  Is  thrown  in  a blazing  coal  fire,  or  on  the 
burning  colli  of  a steam-boiler  tumaoe,  tbe  smoko  accompanying  the 
combustion  under  ordiuary  dreumatancee  is  quelled,  but  hydrochloric 
acid  escaites  from  the  chimney.  I do  not  seo  how  in  gtu»  retorts 
chlorine  could  b«  evolved  unless  In  combination  with  hydrogen. 


along  with  gas,  if  coals  injured  by  sea- water  are  used  in 
its  manufacture,  then  it  must  not  be  lost  sight  of  that,  first, 
ammonia  is  also  a product  of  the  distillation  of  coal ; and, 
second,  that  the  gas  previous  to  entering  the  purifiers  at 
the  Utrecht  gas-works  passes  through  a system  of  pipes 
for  condensing  tar,  then  enters  a washing  vessel,  and 
next  a scrubber  filled  with  coke  and  where  the  gas  is 
made  to  meet  with  a stream  of  cold  water  which  falls  upon 
the  coke,  the  gas  entering  from  the  bottom  and  proceed- 
ing towards  the  top  of  the  scrubber.  Only  after  this  the 
gas  enters  the  purifiers,  and  considering  the  solubility  of 
hydrochloric  acid  in  water — the  presence  of  ammonia  and 
other  volatile  alkaline  products  of  the  distillation  of  the 
coal,  it  is  not  only  very  unlikely,  but  almost  impossible, 
that  any  hydrochloric  acid  should  have  been  left  to  enter 
the  purifiers  ; and  even  if  there  were  some,  it  cannot  but 
be  a minute  trace,  and  that  while  being  absorbed  by  the 
lime  in  the  purifiers  will  not  possibly  be  able  to  form 
chloride  of  calcium  to  such  an  extent  as  to  choke  the  pipes 
leading  to  and  from  the  purifiers.  I am,  &c., 

Dtt.  A.  Adrian!. 


MISCELLANEOUS. 

Cbem ira  1 ftociety. — The  next  meeting  of  this 
Society  will  be  held  on  Thursday  next  at  eight  o’clock, 
when  the  following  paper  will  be  read  : — •*  Philosophy  of 
British  Agriculture."  By  Mr.  J.  T-  Way. 

l¥ew  Work  on  lllow-plpe  Analysis. — As  every- 
thing relating  to  the  progress  of  science  in  our  depen- 
dencies is  of  interest  in  the  mother  country,  wc  are  happy 
to  announce  that  a work  on  blow-pipe  analysis,  which  will 
contain  a good  deal  of  new  matter,  is  in  course  of  prepa- 
ration by  Mr.  Chapman,  of  University  College,  Toronto, 
Canada. 

Experiments  on  ll«**pl ration  of  Plants,  Ac. — 

At  the  last  meeting  of  the  Munich  Academy  of  Sciences, 
Baron  Liebig  presented  an  interesting  paper  on  certain 
experiments  he  had  made  with  an  apparatus  constructed 
at  the  expense  of  the  King  of  Bavaria  for  estimating  oxygen 
in  various  bodies.  These  experiments  prove  that  not  only 
is  oxygen  disengaged  from  the  atmosphere  by  plants,  but 
also,  and  in  considerable  quantities,  by  the  decomposition 
of  water  in  the  bodies  of  carnivorous  animals.  Baron 
Liebig  is  of  opinion  that  this  fact  will  throw  new  light 
on  the  phenomena,  still  so  little  understood,  of  nutrition 
and  digestion.— Montour  Scicntifique,  v.  881,  63. 

nature  Printing  from  fttecl. — Mr.  Sorby,  F.K.S., 
of  Sheffield,  describes  a new  process  for  printing  the  texture 
of  “blister"  steel,  in  a letter  to  the  Quarterly  Journal  of 
Science.  He  says  : — “ When  iron  is  converted  into  steel 
by  cementation,  three  distinct  crystalline  compounds  are 
formed,  two  of  which  are  readily  dissolved  by  diluted 
nitric  acid,  whereas  one  is  scarcely  at  all  affected  by  it. 
If,  therefore,  a piece  of  such  steel  be  ground  flat  and 
polished,  and  then  placed  in  the  acid,  after  a suitable 
amount  of  action,  this  constituent  retains  its  original  sur- 
face and  polish,  whereas  the  other  two  are  so  much  dis- 
solved that  it  stands  up  in  sufficient  relief  to  allow  of  the 
blocks  being  used  for  surface  printing  instead  of  a wood- 
cut,  to  exhibit  the  structure  of  different  varieties  of 
steel."  [The  letter  is  illustrated  with  a small  imprint 
thus  produced.] 


ANSWERS  TO  CORRESPONDENTS. 

A Subscriber.  So. 

Meatier. — l.  Not  at  iUI  likely  to  succeed,  l.  8e«  |>.  +8  of  Dr. 
Hofmann's  “ Exhibition  Rcp-rt." 

R S.  and  A.  B,—i.  The  “ Example*  of  Qualitative  Analysis'*  can 
obtained  front  the  College,  Cirencester,  x.  The  price  or  the  chart 
19.  j.  Tho  publication  of  the  Cantor  ! colon*  will  Us  oomnencod 
when  all  have  been  delivered. 


The  Assay  of  Tin  Ores. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTBY. 

The  A stay  of  Tin  Ores,  by  Clemens  Winkler.* 
The  author  mentions  tho  well-known  difficulty  of  ob- 
taining all  the  tin  in  one  button  in  a dry  assay  by  the 
ordinary  process,  ami  the  error  of  5 or  10  per  cent, 
which  arises.  To  ovoid  this  loss,  he  suggests  the  addi- 
tion of  copper  for  tlic  purpose  of  collecting  together  the 
tin,  and  states  that  he  has  obtained  tolerably  accurate 
results  by  tho  following  process  : — 

The  ore  is  finely  pulverised  and  roasted,  first  by 
itself  and  then  once  or  twice  with  charcoal  or  coke,  to 
remove  sulphur,  arsenic,  and  antimony.  The  residue  is 
then  digested  for  a quarter  or  half  tin  hour  with  hot 
hydrochloric  acid,  and  afterwards  well  washed  with 
hot  water.  Iron,  manganese,  and  copper,  he  states,  are 
more  completely  removed  by  fusion  with  bisulphate  of 
potash,  and  then  treating  "with  hydrochloric  acid,  and 
washing  with  water.  Tungstic  acid,  if  present,  will 
now  be  removed  by  digesting  with  caustic  potash  or 
ammonia. 

The  oxide  of  tin,  silica,  &c,,  remaining  is  now  mixed 
in  a crucible  with  an  equal  weight  of  peroxide  of 
copper,  and  two  or  three  parts  of  flux,  consisting  of  two 
parts  anhydrous  carbonate  of  soda,  one  port  white 
flour,  and  a quarter  part  borax  glass.  The  whole  is  then 
covered  with  a layer  of  common  salt,  upon  which  a piece 
of  charcoal  is  laid.  The  crucible  ia  then  heated  first  to 
a red  and  then  to  a dull  white  heat  for  an  hour,  after 
which  a button  containing  the  whole  of  tho  tin  and 
copper  reduced  will  be  found  at  the  bottom. 

As  pure  peroxide  of  copper  may  not  be  obtainable,  the 
xathor  recommends  that  a portion  of  every  sumple  should 
be  separately  assayed. , The  weight  of  the  tin  will  he 
found  by  subtracting  the  weight  of  the  copper  from  that 
of  the  button. 


On  the  Estimation  of  Copper  and  the  Assay  of  Impure 
Commercial  Cyanides  of  Potassium, 
by  AT.  Tl.uoi.ot. 

This  process  is  founded  on  the  property  possessed  by 
cyanide  of  potassium  of  decolourising  the  ammoniocai 
solution  of  oxide  of  copper.  The  decolouration  takes 
place  with  greet  precision,  and  os  no  precipitate  is  formed 
in  the  liquid  it  is  very  easy  to  ascertain  the  moment  at 
which  it  is  complete.  The  numerous  experiments  1 have 
made  with  previously  weighed  quantities  of  copper  have 
always  given  remarkably  precise  results,  which  I was 
far  from  expecting  in  the  earlier  experiments.  In  ope- 
rating on  a solution  the  volume  of  which  did  not 
exceed .*00  cube  centimetres,  the  error  docs  not  exceed 
two  milligrammes,  a degree  of  precision  unattainable 
even  by  preoipitating  oxide  of  copper  by  potash.  Ilut 
to  render  the  process  applicable  there  must  be  in  solu- 
tion with  the  copper  none  of  the  metals  forming  cyanides 
soluble  in  ammonia,  especially  line,  cobalt,  and  nickel. 

In  assaying  complex  ores  liko  grey  coppers,  or  those 
which  have  blende  or  nickeliferous  pyrites  for  gattgue, 
’bv  copper  must  first  be  separated  from  the  other  metals. 

I his  is  easily  done  by  precipitating  copper  in  the  state 
of  sulphide  !>v  hyposulphite  of  soda,  ns  I have  indicated 
in  the  finnaUs  ats  Jftnes,  fourth  series,  vol.  iii.  p.  641. 
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In  this  kind  of  analysis  I proceed  in  the  following 
manner:— Let  us  take  grey  copper  mixed  with  blende, 
galena,  or  all  the  gangues  which  may  accompany 
copper  ore. 

Attack  the  finely  pulverised  ore  by  a mixture  of  nitric 
and  sulphuric  acids  in  n porcelain  capsule,  covered  by  an 
inverted  funnel  to  avoid  projections,  and  evaporate  until 
the  whole  of  the  nitric  acid  is  expelled ; then  add  water 
and  evaporate  if  necessary ; then  pour  into  the  boiling 
solution  hyposulphite  of  soda  until  the  dark  tint  which 
at  fiist  occurs  disappears.  The  precipitation  is  known 
to  be  complete  when  the  sulphide  of  copper  collects  in 
flakes,  floating  in  a milky  liquid.  Collect  on  a filter  the 
sulphide  (which  will  not  contain  the  least  trace  of  iron, 
zinc,  cobalt,  nickel,  or  even  lend,  but  which  may  contain 
a little  arsenic  and  antimony),  and  wash  it  very  rapidly 
with  hot  water  to  prevent  oxidation  in  the  air. 

lte-dissolve  the  sulphide  in  aqua  regia,  not  heeding  the 
antimony  and  arsenic  it  may  contain,  for  they  do  not 
affect  the  following  reaction.  Supersaturate  tile  liquid 
with  ammonia,  and  pour  into  it  until  tho  colour  goes  a 
standard  solution  of  cyanide  of  potassium,  which  gives 
tho  quantity  of  copper.  The  tempera! uro  of  the  cupric 
solution  should  not  be  too  high,  for  less  cyanide  is  re- 
quired at  the  boiling  point  than  when  cold  • up  to  40°  C. 
no  inconvenience  is  experienced.  Sufficient  cyanide  of 
potassium  has  been  added  when  tho  blue  colour  of  the 
liquid  gives  placo  to  a very  faint  rose  tint. 

I uso  a solution  of  1 5 grammes  of  cyanide  in  50 
grammes  of  water,  and  determine  the  standard  by  dis- 
solving a given  quantity  of  pure  copper,  say  five  deci- 
grammes, adding  ammonia,  aud  operating  as  I am  about 
to  describe.  Since  the  solution  of  cyanide  of  potassium 
rapidly  altera,  it  should  be  estimated  beloro  each  assay. 

Ammonide  of  copper  becomes  completely  decolourisd 
when  there  arc  two  equivalents  of  cyanide  of  potassium 
for  one  of  copper,  which  corresponds  to  4-12  grm.  of 
cyanide  to  one  gramme  of  copper. 

If,  then,  on  the  one  hand,  we  dissolve  t.ia  grm.  of 
cyanide  of  potassium  or  testing  assay  in  a little  water, 
and,  on  the  other  hand,  prepare  a solution  of  ammonide 
of  copper  containing  one  gramme  of  metal  and  filling 
100  divisions  of  a graduated  burette,  and  then  pour  the 
second  solution  into  tho  first,  until  a blue  colour  begins 
to  appear,  it  is  evident  that  the  number  of  divisions 
necessary  to  produce  this  result  will  give  in  centime* 
the  richness  of  cyanide  assayed,  for  the  salts  mingled 
with  it  exert  no  decolourising  influence  on  the  am- 
monidc  of  copper. 

But  the  operation  is  easier,  the  reaction  more  dis- 
tinct, by  proceeding  inversely.  For  instance,  dissolve 
one  gramme  of  copper  in  a little  nitric  acid  and  add 
excess  of  ammonia.  Dissolve  8-14  gr.  of  the  cyanide  to 
be  tested,  so  as  to  have  a volume  of  aoo  cubic  centi- 
metres, then  add  this  liquid  to  the  first  until  the  colour 
disappears.  It  is  evident  if  11  cubic  centimetres  are  re- 
quired, the  richness  of  the  cyanide  is  >,oo.  Now  that 
so  much  cyanide  of  potassium  is  manufactured  for  com- 
mercial purposes,  so  simple  and  easy  a process  may  prove 
useful. — Alonilrur  Scienti/Ujue,  v.,  p.  78. 


American  Adulteration.  — A parcel  of  opium,  some 
of  which  consisted  of  cakes  evidently  unbroken,  was  lately 
delivered  to  a laboratory  in  Philadelphia;  one  of  the  rakes, 
previous  to  being  prepared  for  drying,  was  broken,  and 
found  to  contain  sixteen  leaden  bullets,  weighing  7 j oz., 
evidently  incorporated  for  increasing  the  weight. 
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On  a Means  of  Obtaining  Bismuth,  by  M.  Bala hd. 
Thf.  high  price  of  bismuth  for  some  years  past  has  in-  j 
duccd  M.  linlard  to  undertake  the  search  for  this  metal  » 
in  old  type  material*.  AVhen  it  was  cheaper,  bi-muth  | 
entered  into  the  composition  of  the  alloy  for  printing  I 
purposes.  M.  Balard  proposes  to  effect  this  industrial  \ 
analysis  in  the  following  way  : — 

1.  Dissolve  the  material  in  nitric  acid,  so  as  to  trans- 
form oil  the  tin  into  metastonnic  acid,  which  isolate  by 
filtration  from  the  acid  solution  of  nitrates  of  lead  and 
bismuth ; wash  with  acidulated  water,  dry  and  reduce 
by  charcoal. 

2.  Into  the  liquid,  neutralised  os  much  ns  possible, 
plunge  plates  of  lead,  which  precipitate  all  the  bismuth 
in  a metallic  state;  dry  and  melt  with  a reducing  agent. 

3.  Precipitate  the  fead  from  the  last  liquid  by  car- 
bonate of  soda;  separate,  wash,  dry  and  rcduco  with 
charcoal. 

This  way  of  operating  gives  the  three  metals  in  a 
iuetall:c  state;  it  may  undergo  several  modifications  for 
isolating  the  metals  under  another  form  according  to  the 
•arrangement  of  the  products.  To  obtain  extremely  pure 
subnitrate  of  bismuth,  says  M.  Balard,  it  is  necessary 
only  to  neutralise  the  liquid  containing  the  soluble 
nitrates,  and  dilute  with  a large  quantity  of  water 
naturally  free  from  carbonates,  chlorides,  or  sulphates. 
After  again  neutralising  and  diluting  with  water  and 
repeating  the  operations  several  times,  the  greater  part 
of  this  metal  becomes  isolated  in  the  state  of  white 
bismuth. — Journal  de  Pharmacie  et  de  Chemie , xlv.  160. 


Extraction  of  Auriferous  Silver  fr . m ite  Ores, 
by  M.  J.  Nickleb. 

Though  the  treatment  of  argentiferous  ores  is  easy,  and 
that  of  auriferous  ores  not  very  complicated,  it  is  other- 
wise w'hen  the  two  metals  are  associated,  for  then  the 
properties  of  the  one  prevent  the  manifestation  of  the 
properties  of  tho  other.  If,  for  instance,  auriferous 
silver  is  treated  by  chlorine  water,  the  core  immediately 
becomes  covered  with  a coating  of  chloride  of  silver, 
which  protects  the  rest  from  the  action  of  the  solvent. 
If  this  is  attacked  by  salt  water,  ammonia,  or  hyposul- 
phite of  soda,  the  core  becomes  unmanageable,  the 
chloride  of  silver  dissolves,  it  is  true,  but  leaves  behind 
it  a layer  of  metallic  gold  which  in  its  turn  resists  the 
action  of  the  solvents  of  chloride  of  silver. 

After  many  tentative  trials  the  simple  plan  occurred 
to  the  author  of  associating  tho  two  solvents,  chlorine 
and  chloride  of  sodium.  Ho  took  salt  water  concentrated 
and  saturated  with  chlorine,  and  digested  the  auriferous 
alloy  in  it.  By  burning  an  ore  of  tills  kind  and  then 
washing  it  with  the  above  solvent,  the  chlorine  attacks 
the  metallic  particles,  and  then  transforms  them  into 
chloride,  which  is  dissolved  by  the  sea  salt. 

It  is  thought  that  this  solvent  may  serve  for  the  treat- 
ment of  ores  so  poor  in  metals  as  to  be  discarded  for  the 
ordinary  extracting  processes. — Polyt,  Xotizblatt , vol. 
xviii.  p.  286. 


noyal  institution. — Tuesday,  April  26,  at  three, 
Professor  BUckio,  “ On  Homer.”  Thursday,  April  28,  at 
three,  Professor  Blackie,  “ On  Homer.”  Friday,  April 
29,  at  eight.  Professor  Williamson,  “ On  the  Existence  of 
Atoms.”  Saturday,  April  30,  at  three,  Professor  Frank- 
land,  " On  the  Metallic  Elements.” 


PHYSICAL  SCIE-NCK. 

Spectrum  Analysis. — New  Researches,  by  MM.  MlTS- 

CUERL1CH,  BoETTGER,  PLUCKER,  and  HlTTORF. 

A resumi of  the  many  interesting  researches  on  spectrum 
analysis  made  since  its  discovery  may  now  be  of  inte  rest. 

While  examining  a substance  containing  baryta,  M. 
Mitscherlich*  observed  two  brilliant  green  rays,  seeming 
to  indicate  the  presence  of  a new  inetol.  When  he 
introduced  into  the  flame  a drop  of  a solution  of  chloride 
of  barium  mixed  with  sal  atnmoniuc,  he  found  that  these 
rays  appeared  either  singly  or  accompanied  by  those  of 
barium.  These  same  rays  took  the  place  of  the  ordinary 
barium  spectrum,  when,  above  the  supporter  of  a salt 
of  baryta,  he  placed  a bundle  of  platinum  wire  impreg- 
nated with  hydrochloric  acid.  M.  Mitscherlich  obtained 
invariable  spectra  during  several  hours  by  a particular 
arrangement  pointed  out  in  his  memoir. 

Chlorides  of  strontium  and  calcium  give  spectra  very 
1 different  from  those  of  strontium  and  calcium,  although 
| these  new  spectra  are  rarely  unaccompanied  by  those  of 
the  metals. 

Chlorides  of  earthy  alkaline  metals  give  spectra  very 
unlike  tho  spectra  of  tho  metals  themselves.  The 
iodides,  sulphides,  and  fluorides  of  these  metals  yield  no 
spectra,  or,  rather,  they  give  those  of  tho  metals  which 
sire  reduced  by  the  carbon  and  hydrogen  of  the  flame. 

The  spectra  of  metallic  copper,  of  chloride,  and  iodide 
of  copper  present  essential  differences.  Sulphide  of 
copper  gives  no  spectrum. 

Chloride  of  potassium  mixed  with  sal  ammoniac  gives 
no  spectrum.  Chloride  of  sodium,  under  the  same  cir- 
cumstances, shows  only  the  yellow  sodium  ray.  On 
introducing  a bundle  of  platinum  wires,  steeped  in 
hydrochloric  acid,  into  a flame  giving  potassium  rays, 
these  rays  immediately  disappear. 

Chlorides  of  potassium  and  sodium  have  no  proper 
spectrum.  The  result  of  these  experiments  is,  that 
metuls  do  not,  as  is  usually  supposed,  always  give  the 
same  spectrum,  whatever  may  bo  the  combinations  in 
which  they  are  found. 

M.  Mitscherlich  has  proved  by  the  following  experi- 
ment that  it  is  tho  metal  itself  reduced  in  the  flame 
which  produces  the  spectrum.  He  introduced  some 
caustic  soda  into  a porcelain  tube,  heated  it  to  redness, 
and  on  examining  by  the  spectroscope  the  light 
traversed  by  the  vapours  and  that  emitted  by  them, 
found  that  neither  of  them  showed  the  sodium  line; 
hut  on  examining  the  vapours  of  metallic  sodium,  under 
the  same  conditions,  found  a brilliant  sodium  ray. 

M.  Bee  tiger  observed  f that  selenium  and  solenide  of 
mercury  gave  a spectrum,  in  which  ho  remarked,  from 
yellow  to  extreme  violet,  a great  many  equidistant  dark 
rays. 

Coil  gaB,  after  passing  through  n flask  containing 
chloroform,  burns  with  a green  flame,  which,  analysed 
by  th»  spectrometric  apparatus,  shows  two  blue  rays 
close  together,  three  large  green  rays  comprised  between 
Fraunhofer’s  rays  ])  and  C,  and  a large  blue  ray  situated 
between  tho  rays  F and  O. 

Borax  gives  three  or  four  green  rays;  protochloridc 
of  manganese,  four  green,  and  one  large  orange  ray  5 
chloride  of  bismuth  gives  numerous  brilliant  red  and 
blue  rays,  which  rapidly  disappear;  and  chloride  of  lead 
gives  n number  of  rays  distributed  over  the  entire 
spectrum. 

* JiulUtui  fit  ta  So tiitt  Chiutiqvt. 
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M.  Erdmann  remarked  that  lime  showed  a blue  ray 
close  to  the  ray  0 of  rubidium,  which  might  prove  a 
source  of  error  to  chemists.  According  to  Dr.  Glad- 
stone, didymium  may  be  known  by  two  black  rays,  one 
nrar  the  rev  D,  the  other  between  E and  C.  If  the 
solution  of  didymium  is  from  eight  to  ten  centimetres 
thick,  seven  black  rays  of  various  sizes  will  be  visible. 

MM.  Plucker  and  Hittorf,  J in  recent  experiments, 
proved  that  certain  bodii  s,  such  as  nitrogen  and  sul- 
phur, do  not  give  a unique  spectrum,  but,  according  to 
the  temperature  to  which  the  incandescent  vapour  is 
submitted,  two  very  different  spectra.  To  ascertain 
this,  they  passed  through  the  tubes,  containing  gas  or 
vapour  at  a pressure  of  a few  centimetres,  first  the 
ordinary  current  of  RuhmkorfTs  induction  coil,  then 
the  same  current  with  its  calorific  action  increased  by 
the  interposition  of  a Leyden  jar.  By  varying  the 
surface  of  the  jar,  and  thus  gradually  raising  the  tempe- 
rature of  the  gaseous  body,  they  found  that  the  transi- 
tion from  one  spectrum  to  another  was  suddenly  aceom- 
lished.  Thus  an  essential  modification  must  evidently 
ave  taken  place  in  the  molecular  constitution  of  the 
body;  but  with  tho  lowering  of  the  temperature  the 
difference  disappeared. 

The  spectrum  corresponding  to  tho  lowest  temperature, 
and  which  MM.  Pluckcr  and  Hittorf  name  the  first  spec- 
trum, is  formed  of  large  bands  more  or  less  regular,  oftener 
presenting  the  appearance  of  channelled  spaces  cut  by 
black  rays.  The  second  spectrum,  corresponding  to  the 
higher  temperature,  has  brilliant  rays  on  a more  or  Icbs 
luminous  ground.  The  brightness  changes  from  one  ray 
to  another,  quite  irregularly. 

Sulphur  furnishes  a striking  experiment,  showing  the 
abrupt  passage  from  one  of  the  two  rays  to  the  other. 
At  the  moment  the  first  spectrum  attains  its  maximum 
of  brightness,  it  suddenly  disappears,  and  gives  place  to 
the  second  spectrum,  the  richest  in  brilliant  rays  which 
the  authors  have  ever  scon.  On  lowering  the  tempera- 
ture the  second  spectrum  disappears  and  the  first  re- 
appears. 

Oxygen,  chlorine,  bromine,  iodine,  &c.,  have  one 
spectrum  only. 

To  render  more  precise  this  entirely  new  fact,  of 
two  absolutely  distinct  spectra  belonging  to  one  simple 
body,  MM.  Plucker  and  llittorf  have  studied  the 
spectra  of  compound  ga-eous  bodies.  They  have  ascer- 
tained by  spectrum  analysis  that  none  of  the  bodies 
examined  by  them  resist  decomposition  by  means  of  the 
heat  from  an  induction  current.  Dissociation  alwuys 
took  place ; tho  tubes  and  the  molecules  of  the  various 
simple  substances  which  constitute  the  compound  gaseous 
body  romuin  under  conditions  the  most  favourable  to 
recomposition,  as  soon  as  the  extreme  elevation  of  the 
temperature  no  longer  opposes  it.  It  may  then  be 
affirmed  that  there  is  no  such  thing  as  a spectrum  of 
a compound  body.  Thus,  oxide  of  carbon,  carbonic  acid, 
olefiant  gas,  &c.,  decompose,  and  give  the  spectrum  of 
carbon  vapour,  one  of  the  most  beautiful  and  curious 
to  behold. 

According  to  MM.  Pluckcr  and  Hittorf,  nitrogen  has 
three  spectra,  or  three  different  molecular  conditions. 
In  the  two  first  conditions  nitrogen  gives  two  distinct 
first  spectra,  one  of  a yellow  colour,  corresponding 
to  the  less  degree  of  incandescence ; tho  other,  to  a 
higher  degree  of  incandescence,  of  a blue  colour.  In 
the  third  molecular  state,  produced  by  a much  more 
intense  state  of  incandescence,  the  second  spectrum 
appears. — Journal  de  Pharmacia  et  de  Chemie,  xml,  441. 

2 Let  Mondes. 
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Preparation  of  Alkaline  Bromides,  by  M.  Kl.ElN. 
Bromides  of  metals  of  the  first  section  being  most  used 
in  photography,  the  author  has  endeavoured  to  find  a 
way  of  preparing  them  more  expeditious  than  those 
generally  adopted,  and  it  occurred  to  him  to  apply  a 
process  M.  Liebig  employs  for  producing  alkaline  iodiue9. 

Brouide  of  Cttlctnm. — Mix  one  part  of  finely 
powdered  amorphous  phosphorus  with  thirty  or  forty 
parts  of  water  in  a capsule  placed  under  the  basket- 
funnel,  nnd  gradually  add  11*5  parts  of  bromine.  The 
mixture  is  effected  with  disengagement  of  light,  and  tho 
liquid  becomes  heated ; then  shake  it  and  add  tho 
bromine  until  the  mixture  begins  to  decolourise.  When 
all  the  bromine  has  been  used,  heat  in  a sand  bath ; and 
when  all  the  colour  has  disappeared,  add  sufficient 
bromated  water  to  impart  a yellow  ting©  to  the  solution. 
Then  decant  immediately,  nnd  neutralise  by  a slight 
excess  of  lime.  Filter,  wash,  and  evaporate.  Tho 
excess  of  lime  carbonates  in  tho  meanwhile,  which 
necessitates  a second  filtration,  after  which  evaporation 
in  a water  bath  completes  the  operation. 

With  16  grains  of  amorphous  phosphorus,  200  grains 
of  bromine,  and  about  75  grains  of  quicklime,  tho 
author  obtained  130  grains  of  bromide  of  calcium. 
Bromides  of  barium  and  strontium  may  bo  prepared  in 
the  same  way. 

Rronidn  of  91  Mfr<*e»iuin. — Neutralise  with  mag- 
nesia the  acid  liquid  obtained  by  uttacking  1 part  of 
phosphorus  by  12*5  parts  of  bromine  in  presence  of 
water.  After  filtering,  evaporate  in  a water  bath  and 
dry  over  sulphuric  acid. 

To  Obtain  IBromlUr  of  Lllliluiu. — Decompose 
bromide  of  calcium  by  carbonate  of  lithia  used  at  first 
in  insufficient  quantities.  Leave  to  digest  for  twenty- 
four  hours,  after  which  fiuish  the  precipitation  by  car- 
bonate of  lithia. 

Bromides  of  potassium  and  sodium  the  author  obtains 
by  a process  previously  described  for  iodides  ( Journal  de 
Pharmacie  et  de  Chemie,  xli.  520),  that  is  to  say,  by  the 
decomposition  of  bromide  of  calcium  by  means  of  sulphate 
of  potash  or  soda. — Journal  de  Pharmacie  et  de  Chemie, 
xlv.  mi.  64. 


.XIcroMopic  Esaminatlon  of  9111k  In  Honllh 

wnd  — It  must  be  some  consolation  to  thoso 

who  delight  in  miserable  anticipations  of  dreadful  mix- 
tures in  their  daily  food  to  know  that  we  possess  a method 
of  detecting,  with  absolute  certainty,  those  combinations 
of  “ brains,  chalk,  and  starch,"  a haunting  suspicion  of 
which  makes  the  morning  and  evening  meal  distasteful. 
Without  positively  asserting  that  such  adulterations  never 
exist,  we  may  aver  that  we  have  never  met  with  an  in- 
stance. Foreign  matters,  of  a nature  unsavoury  enough, 
and  even  unwholesome,  we  sometimes  find,  but  they  are 
the  consequences  of  a diseased  condition,  or  of  an  absence 
of  common  cleanliness.  Such  things  as  particles  of  dirt, 
from  the  milker's  hands  or  the  cow's  udder,  and  cuticular 
scales  from  the  same  sources,  Are  common  enough. 
Globules  of  pus  and  blood  discs  are  also  found  less  fre- 
quently, but  still  oftener  than  we  like  to  believe.  It  will 
not  be  thought  that  the  microscope  should  be  the  com- 
panion to  the  breakfast -table  ; but  in  all  canes  where  there 
is  the  least  cause  for  suspicion,  its  revelations  are  infallible, 
and  set  at  rest  the  doubt  thot  is  worse  than  certainty. — 
Dr.  Augusta*  Voelcker,  in  the  Quarterly  Journal  of  Science. 


196  Royal  Institution  of  Great  Britain . { *££*■ 


PROCEEDINGS  OP  SOCIETIES. 


ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 
WEEKLY  EVENING  MEETING. 

Friday,  February  12,  1S6.4. 

Sir  Hex  a x Holland,  Ba>t.%  M.D D.C.L.,  F.R.S. , l '»W- 
Presidcnt,  in  the  Chair. 

On  the  Synthesis  nf  Organic  Bodies. 

By  J.  Amud  Wamlyh,  Esq.,  Professor  of  Chemistry, 
London  Institution. 

Ox  thi«  tray  you  will  see  a collection  of  well-known  sub* 
stances.*  C-omparc  these  substances  with  one  another, 
and  you  will  be  struck  with  their  dissimilarities.  Some 
are  solids  and  crystalline  and  brittle  ; others  are  liquids 
which  are  more  fluid  than  water.  Some  are  without 
colours ; others  ore  highly  coloured,  and  are  used  for 
dyeing.  Some  arc  sweet,  others  are  bitter;  some  have 
delightful  perfumes,  other*  have  dreadful  smells;  some 
are  wholesome  food,  others  the  most  powerful  poisons 
known  to  man. 

In  spite  of  this  wonderful  diversity  in  their  properties, 
nil  the  specimens  on  this  tray  are  compounds  of  carbon, 
with  a very  few’  elements.  Carbon,  hydrogen,  oxygen, 
and  nitrogen  are  the  only  elements  which  occur  in  this 
collection  of  substances.  Some  of  these  substances  con- 
tain carbon  and  hydrogen  ; some  contain  carbon,  hydrogen, 
and  oxygen ; some  carbon,  hydrogen,  and  nitrogen  ; and 
some  again  contain  carbon,  hydrogen,  oxygen,  and  nitrogen. 
But  not  one  of  the  specimens  on  this  tray  contains  any- 
thing besides  these  four  elements. 

There  is  no  difficulty  in  resolving  any  one  of  these  sub- 
stances into  its  ultimate  elements.  This  sugar, fforexample, 
on  being  heated  to  redness  in  a tube,  leaves  a black  deposit, 
which  is  carbon,  whilst  a liquid,  which  is  water,  distils 
over.  If  we  were  to  electrolyse  this  liquid,  we  should 
obtain  hydrogen  and  oxygen,  and  so  we  should  exhibit 
carbon,  hydrogen,  and  oxygen  obtained  from  sugar. 
Again,  instead  of  heating  this  sugar  in  the  tube  without 
allowing  the  air  free  access  to  it,  wc  might  burn  it  In  excess 
of  oxygen.  If  we  were  to  do  so,  wo  should  obtain  car- 
bonic acid  and  water,  and.  moreover,  all  the  carbon  in  the 
sugar  would  assume  the  form  of  carbonic  acid,  and  all  the 
hydrogen  the  form  of  water.  So  we  can  obtain  carbon  and 
hydrogen,  cither  in  the  free  state,  or  in  the  very  common 
and  well-known  forms  of  combination  as  carbon  acid  and 
water.  Nitrogen,  when  it  is  present,  can  be  made  to 
assume  the  form  of  free  nitrogen.  For  that  purpose,  alt 
that  is  requisite  is  to  heat  the  substance  to  redness  with 
excess  of  oxygen,  and  to  adopt  certain  precautions  to  avoid 
the  production  of  oxide  of  nitrogen. 

Thus,  the  pulling  to  pieces  of  these  substances  on  the 
tray  is  a matter  of  very  little  difficulty : more  than  fifty 
years  ago  chemists  could  do  that  ; but  how  to  put  the 
pieces  together  again  is  a much  mors  difficult  task. 

Sugar  consists  of  seventy -two  parts  by  weight  of  carbon, 
eleven  parts  of  hydrogen,  and  eighty-eight  parts  of  oxygen. 
We  may  bring  together  carbon,  hydrogen,  and  oxygen  in 
these  proportions,  and  shake  them  up  together,  or  heat 
them  or  cool  them,  and  yet  we  shall  never  get  them  to 
combine  so  as  to  form  sugar.  Alcohol  consists  of  twenty- 
four  parts  of  carbon,  six  parts  bf  hydrogen,  and  sixteen 
paits  of  oxygen,  but  no  alcohol  ever  results  from  making 
such  a mixture.  Neither  sugar  nor  alcohol  can  exist  at 
the  temperature  to  which  it  is  requisite  to  raise  our  mix- 
ture of  carbon,  hydrogen,  and  oxygen,  in  order  to  get 
chemical  action  to  set  in.  At  ordinary  temperature  the 
organic  element*  will  not  enter  into  combination,  whilst 

• A irav,  with  a number  of  organic  bodies  lj  ing  open  it,  was  before 

th«  ap.-.ikor. 

1 vitiu  m g *r  t\  hc  ited  to  rc(tnc*i  in  a tutu*. 


at  high  temperatures  they  combine,  it  is  true,  but  yield 
comparatively  very  few  compounds. 

It  wai  long  after  chemists  had  effected  the  analysis  of 
organic  bodies  before  they  learnt  how  to  t fleet  the  sj  nthetis 
of  even  one  of  them,  and  hence  the  belief  sprung  up  that 
organic  products,  such  as  those  on  our  tray,  were  intrinsi- 
cally different  from  mineral  products.  Whilst  stones, 
w ater,  and  the  like  were  regarded  as  having  their  ultimate 
particles  held  together  by  mere  dead  forces,  sugar,  alcohol, 
ftc.,  were  regarded  as  being  held  together  by  vital  forces, 
as  being,  in  short,  in  some  subordinate  way,  alive. 

Now,  no  more  positive  refutation  of  this  notion  can  bo 
imagined  than  the  artificial  construction  of  substances,  in 
every  respect,  like  those  obtained  from  the  animal  and 
vegetable  kingdoms  ; and  hence  some  of  the  philosophical 
interest  attached  to  the  problem  which  forms  the  subject 
of  this  discourse. 

The  first  definite  example  of  the  construction  of  an 
organic  body  from  inorganic  materials  was  given  by 
Wohler  in  1828,  when  he  made  the  organic  base  urea  from 
cyanate  of  ammonia. 

Let  us  trace  the  steps  of  this  process.  Cyanide  of 
potassium — a body  which  can  exist  at  a red  heat  (some 
cyanide  of  potassium  was  exhibited  in  the  form  of  tabular 
masses  which  had  been  fused),  and  which  can,  moreover, 
be  formed  directly  from  its  constituents  (carbon,  nitrogen, 
and  potassium)— was  oxydised  by  means  of  peroxide  of 
manganese  at  a low'  red  heat,  and  so  cyanate  of  potash  was 
obtained.  The  cyanate  of  pot  ash  was  next  converted  into 
cyanate  of  ammonia  by  double  decomposition  with  sul- 
phate of  ammonia.  Thus  cyanate  of  ammonia  was  pro- 
duced from  its  elements  by  a process  which,  although 
indirect,  still  did  not  involve  the  action  of  either  a plant  or 
an  animal.  Cyanate  of  ammonia  becomes  urea  when  ita 
solution  in  wate  r is  simply  evaporated  to  dryness. 

It  was  curious  that  the  first  organic  body  to  be  con- 
atructcd  should  have  been  a nitrogenous  compound. 

In  1831,  three  years  after  this  important  discovery  of 
Wohler's,  formic  acid— the  first  term  of  the  fatty  acid 
series— was  obtained  from  inorganic  materials  by  Pelouzc. 
The  process  was  this  : — l!ydrocyan;c  acid,  a body  capable 
of  being  obtained  from  inorganic  materials,  was  heated 
either  with  strong  alkalis  or  acids,  and  was  so  made  to 
react  upon  the  elements  of  water  as  follows 

Hydrocyanic  Acid.  Formic  Acid. 

CNH  + »H20=NHj  + CHjO, 

rind  yielded  formic  acid. 

It  docs  not  appear  that  this  research  of  Feloure's 
attracted  that  attention  which  it  deserved.  This  w e must 
attribute  to  the  circumstance  that  at  this  period  tho 
position  of  formic  acid  in  the  organic  scries  was  not 
recognised. 

The  next  step  of  importance  in  organic  synthesis  w as 
taken  by  Kolbe  in  1845.  It  was  the  synthesis  of  acetie 
acid,  the  second  term  of  the  fatty  series.  Kolbe's  process 
was  this : — Sulphide  of  carbon,  obtained  by  the  direct 
combination  of  carbon  with  sulphur  at  a red  heat,  was 
submitted  to  the  action  of  chlorine  at  a red  heat,  by  which 
means  certain  compounds  of  carbon  and  chlorine  were 
obtained.  One  of  the  compounds,  C,C14,  was  then  acted 
upon  by  chlorine  in  the  presence  of  water,  and  tri-chlor- 
acetic  acid  resulted. 

Having  thus  got  tri-chlor-acetic  acid  by  thoroughly  in- 
organic means,  Kolbe  availed  himself  of  the  observation 
which  had  been  made  of  Afelssns,  that  treatment  of  tri- 
chlor-acetic  acid  with  potassium-amalgam  and  water  con- 
verted it  into  acetic  and. 

Kolbe  was  fully  sensible  of  the  scope  and  importance  of 
his  discovery.  The  following  passage  occurs  in  his  paper, 
published  in  Liebig's  Annaitn  lor  1845 : — " From  the  fore- 
going observations  wre  deduce  the  interesting  fact  that 

acetic  acid,  hitherto  knowm  only  as  a product  of  the  oxi- 
dation of  organic  materials,  can  be  built  up  by  almost 
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direct  aynthesis  from  its  elements.  Sulphide  of  carbon,  | 
chloride  of  carbon,  and  chlorine  arc  the  agents  which,  j 
along  with  water,  accomplish  the  transformation  of  carbon 
into  acetic  acid.  If  we  could  only  transform  acetic  acid  j 
into  alcohol,  and  out  of  tho  latter  could  obtain  sugar  and 
starch,  then  we  should  be  enabled  to  build  up  these  common 
vegetable  principles  by  the  so-called  artificial  method  from 
their  most  ultimate  element*/*  Thus  it  appears  that  Kolbe 
looked  forward  to  the  building  up  of  organic  bodies  in 
general,  and  that  he  was  quite  alive  to  the  fact  that  the 
synthesis  of  acetic  acid  completed  the  synthesis  of  the 
derivations  of  acetic  acid. 

Among  these  derivations  may  be  enumerated  acetone, 
the  product  of  the  destructive  distillation  of  acetates ; 
marsh  gas  obtained  by  distilling  an  acetate  with  a caustic 
alkali;  ethylene,  obtained  by  Bunsen  by  heating kakodyl, 
which  itacif  results  by  the  action  of  arsenious  acid  upon 
an  acetate.  The  electrolysis  of  acetic  acid,  which  Kolbe 
accomplished  a few  years  afterwards,  yielded  methyl  and 
oxide  of  methyl,  which  latter  in  its  turn  could  be  trans- 
formed into  any  other  methylic  compound. 

Marsh  gas  was,  moreover,  prepared  by  llegnault  by 
treating  CC14  with  nascent  hydrogen ; and  the  common 
methylic  compounds  appear  to  have  been  produced  by 
Dumas  from  marsh  gas,  the  chloride  of  methyl  having  been 
obtained  by  Dumas,  by  the  action  of  chlorine  upon 
marsh  gas. 

Before  1854*  all  the  foregoing  synthesis  were  fully  com- 
pleted, i.e.,  there  was  no  step  missing  between  the  elements 
themselves  and  the  most  complex  compound  reached  ; but, 
in  addition  to  these  complete  and  definite  syntheses,  there 
bad  also  been  a good  deal  of  building  up  of  an  incomplete 
or  of  a less  definite  character  before  1854. 

It  was  known,  in  a general  way,  that  organic  bodies  of 
tolerably  simple  composition  sometimes  gave  complex  pro- 
ducts on  destructive  distillation.  Thus,  alcohol  was 
known  to  give  naphthaline,  benzol,  and  carbonic  acid  when 
it  was  pressed  through  a red-hot  tube.  Fortniates  were 
also  known  to  yield  hydro -carbons  when  they  were 
subjected  to  destructive  distillation.  The  precise  elates  of 
these  different  observations  I cannot  give,  but  hand-books 
of  chemistry  published  before  1854  contain  a statement  of 
the  facts. 

A few  years  after  1810,  before  Wohler’s  celebrated 
Synthesis  of  Urea,  a very  remarkable  instance  of  passage 
from  a simpler  to  a more  complex  compound  was  given 
by  Faraday  and  Hennell.  This  example  is  placed  along 
with  the  indefinite  syntheses  because  it  was  generally  dit-- 
belicved  in  by  chemists,  and  only  within  the  last  few  years, 
when  it  was  confirmed  by  Berthelot,  received  the  general 
assent.  Faraday  and  Hcnnel  found  that  olefiant  gas  was 
absorbed  by  sulphuric  acid  and  gave  sulpho-vinic  acid, 
from  which,  of  course,  alcohol  and  the  ethers  might  be 
procured.  Liebig  denied  what  Faraday  and  Hennell  had 
asserted,  and  the  latter  did  not  insist  upon  the  correctness 
of  their  work,  and  did  not  take  the  necessary  steps  for 
cusuring  the  reception  of  their  rrsults. 

Shortly  before  1854  a most  capital  addition  to  the  art  of 
organic  synthesis  was  borrowed  from  the  doctrine  of  the 
homologous  series.  I will  endeavour  to  explain  it. 

Organic  bodies  repeat  themselves  : thus  common  alcohol 
has  a whole  series  of  representatives,  differing  from  it  in 
formula  by  n (CH2),  but  resembling  it  very  closely  in 
chemical  functions.  Alcohol  and  these  its  representatives 
constitute  a homologous  series.  Every  one  of  these  repre- 
sentatives fhomologues)  of  alcohol  possesses  a set  of  ethers 
and  other  derivatives,  just  as  common  alcohol  possesses 
its  ethers  and  derivatives.  With  certain  limitations,  it  is 
true  that  whatever  reaction  can  be  accomplished  with  one 
alcohol  can  be  accomplished  with  any  other  alcohol  of  the 
series. 

Synthesis  by  series  will  then  be  easily  understood  by  an 
example.  Suppose  we  obtain  a building-up  by  starting 
with  common  alcohol,  wc  should  infer  that  an  analogous 


building-up  could  be  made  by  starting  with  any  other 
alcohol  of  the  series. 

Here  fallows  n table  of  the  homologous  scries  of 
alcohols,  and  of  the  homologous  acids  which  are  related 
to  them  : — 


Methyl 

alcohol  C 11,0 

C H,0, 

Formic 

acid. 

Ethyl 

C:II.O 

C,H,Oj 

Acetic 

H 

l’rapyl 

„ C.H.O 

0,11.0, 

Propionic 

It 

Tetryl 

»i  0,11, „o 

c,uso. 

Butyric 

It 

Amyl 

.*  CjIIi.O 

OjHi.O, 

Yalerianic 

Hexyl 

..  C,H„0 

C,II,jO| 

Caproic 

• 1 

Cetyl 

clcH3,o 

0|(Hj,0, 

Palmitic 

II 

II 

Ceryl 

it  H 

„ o„hmo  i 

Cerotic 

l» 

A good  example  of  synthesis  by  series  was  furnished 
by  Frankland  and  Kolbe,  who  showed  that  various 
cyanides  of  the  alcohol-radicles  yield  the  next  higher  acid 
in  the  series  when  they  are  digested  with  an  ulcoholic 
solution  of  potash,  thus  ; — 


Cyanide  of  Muthyl.  Acetic  Add. 
CHjCNi  (02H4O. 
+ 2 H,or~t  +N  H3 


The  effect  of  the  alkali  is  to  cause  decomposition  of 
water  by  means  of  the  cyanide,  and  the  reaction  very 
closely  resembles  Fclouze’s,  of  which  mention  has  already 
been  made. 

By  means  of  this  synthesis,  which  is  general  to  the 
whole  series,  chemists  acquired  a method  of  ascending 
from  any  given  ulcohol  to  the  acid  belonging  to  next  higher 
ulcohol.  It  will  be  evident,  however,  that  this  step, 
important  though  it  was,  did  not  suffice  to  enable  chemists 
to  march  regularly  up  the  ladder.  The  step  from  acetic 
acid  to  alcohol — from  an  acid  to  on  alcohol  of  the  same 


carbon-condensation — was  wanting. 

This  synthesis  by  scries  was  an  incomplete  synthesis ; 
there  was  a gap  requiring  to  be  filled  up,  in  order  that  the 
regular  march  might  be  made  up  the  vinic  series. 

From  the  fore  going,  it  will  be  seen  that  by  the  year 
1854  very  considerable  progress  had  been  made  in  the 
building-up  of  organic  bodies  from  their  ultimate  elements. 

We  now  pass  on  to  the  consideration  of  the  period  com- 
prising the  last  ten  years,  from  1854  up  to  the  present 
time. 

During  this  period  we  have  had  new1  methods  of  accom- 
plishing some  of  the  syntheses  which  had  been  effected 
previously.  Thus,  formic  acid,  which,  as  we  have  seen, 
had  been  formed  from  inorganic  materials  so  long  ago  os 
1831,  was  built  up  by  Berthelot  by  means  of  carbonic 
oxide  and  caustic  potash, — 


C0  + KH0  = CHK02 

and  again  by  Kolbe,  by  using  carbonic  acid,  moisture,  and 
sodium  (the  moisture  and  sodium  giving  nascent  hydrogen), 
CO,  +•  II  + X a = CHXa02. 

Again,  also,  the  passage  from  an  alcohol  to  the  next 
higher  acid  was  repeated.  Carbonic  acid  and  a compound 
of  an  alcohol  radicle  with  un  alkali  metal  coalesced,  and 
formed  £ salt  of  a fatty  acid,  thus  : — 


Sodium-ethyl.  Propionate  af  Soda. 

COa  + NaC,lI,  = 

Still  these  reactions,  however  interesting  they  might  be, 
were  not  new  syntheses ; they  were  only  new  methods  of 
effecting  old  syntheses. 

The  great  problem,  how  to  step  from  one  alcohol  to  that 
next  above  it,  has  received  u general  solution  from 
Mendius.  Mcmlius  used  cyanogen  compounds,  those 
hydrocyanic  ethers  which  hud  already  done  such  good 
service  to  01  game  synthesis,  and  exposed  them  to  the 


t The  experiment  was  shown,  »ud  the  great  ovolntion  of  hca»  which 
took  place  on  bringing  carbonic  acid  into  contact  with  lodium-ethyl 
was  apparent. 


(Chemical  N»wm, 

( April  23.  1864. 


198 


Pharmaceutical  Society. 


action  of  nascent  hydrogen,  and  go  obtained  amides  of 
alcohol* radicles  higher  than  the  alcohol- radicles  started 
from.  The  reaction  bears  a close  similarity  to  the  one 
which  takes  place  between  the  cyanides  and  alcoholic 
solution  of  potash,  and  which,  as  will  be  remembered, 
enabled  ns  to  pass  from  the  alcohol  to  the  acid  next  above. 

Here  is  a scheme  to  show  the  parallel : — 

Ti ansjvrmatwn  to  Amide. 


IV 

C 


IV 

C 


N IV 

H 

II 

C.H, 


Transformation  to  Acid. 

,K”  -IS? 

IW  c lw 

In  the  one  case  nitrogen  is  replaced  by  NH:  and  II, II ; 
and  in  the  other  by  HO'  and  O". 

Mcndius  was  able  to  commence  even  with  hydrocyanic 
acid.  The  steps  in  his  synthesis  are  these  : — 


Hydrocyanic  Acid  to  Methylamine. 

(1)  CNH  + H4  * UHjNH,. 

Methylaniinc,  by  means  of  nitrous  acid  to  mfethyl-alcohol : 
methyl -alcohol  to  cyanide  of  methyl,  well-known  pro- 
cesses being  employed  to  effect  this  : — 


Cyanide  of  Methyl  to  Ethylamine . 

(l)  CNCH,  + H4  ea  CjHjNH*. 

From  ethylamine  it  is  easy  to  get  cyanide  of  ethyl, 
from  which,  by  a third  repetition,  we  arrive  at  the  propylic 
stage 

(3)  CXC3H5  + 1I4  = CjHjNHj. 

Thus  tlie  vinic  series  may  be  ascende^':  thus  there  i» 
reason  to  think  we  may  begin  with  so'simple  a body  as 
prussic  acid,  and  step  by  step  proceed  from  one  alcohol  to 
the  next  above  it.  until  we  reach  the  fats  aud  the  waxes. 
There  are  other  methods  of  effecting  the  synthesis  of  the 
alcohol  series,  but  none  of  them  seem  to  be  &o  complete 
and  satisfactory  as  this  Berthelot  has  obtained  alcohols 
by  adding  the  elements  of  water  to  the  olefines,  and  some 
of  the  olefir.es  he  has  obtained  by  the  destructive  distilla- 
tion of  formiatrs;  but  it  is  an  open  question — how  many 
olefines  cun  be  got  by  heating  the  foriuiutcar  And,  at 
any  rate,  there  is  no  precision  in  the  preparation  of  olefines 
from  formiutes. 

A very  neat  and  beautiful  w ay  of  preparing  one  olefine, 
viz.,  common  olefiant  g**»,  is,  however,  due  to  Berthelot. 
He  exposes  charcoal  to  the  action  of  hydrogen  at  a very 
high  temperature— the  temperature  of  the  electric  arc — 
and  then  union  takes  place,  resulting  in  the  formation  of 
acetylene : C3  + H3«sC3Ht 

Acetylene  exposed  to  the  action  of  nascent  hydrogen  in 
an  alkaline  liquid  gives  olefiant  gas: — 

C*Ha  + Hj=sC,II4 

Friedel  and  Wurtz  have  converted  aldehydes  and  ketones 
into  alcohols  by  the  action  of  nascent  hydrogen,  and  thence 
there  arises  another  method  of  ascending  the  vinic  series, 
and  besides  there  are  a number  of  other  reactions  which 
are  capable  of  more  or  less  general  employment  for  the 
purpose  of  building  up  the  alcoholic  series,  but  which  we 
hive  not  time  to  particularise. 

The  alcohols  having  been  got,  many  other  important 
organic  compounds  follow,  and  there  is  good  reason  for 
believing  that  with  the  progress  of  the  science  all  will  be 
derived  from  them,  so  that  the  series  of  the  alcohols  will 
constitute  a kind  of  backbone  to  organic  chemistry. 

Most  modern  organic  researches  are  capable  of  being 
looked  ut  from  a synthetical  aspect,  lor  they  general!} 
di-close  how  to  devise  some  organic  bodies  from  compounds 
which  either  themselves  are,  or  will  be,  capable  of  com- 
plete synthesis.  Glycerine,  the  base  of  ths  * Mishas  been 


derived  from  the  propylic  series,  having  been  obtained,  by 
Wurtz,  by  a somewhat  circuitous  process  from  propyleue 
— the  olefine  of  that  series. 

The  sugars  have  not  been,  as  yet,  unequivocally  pro- 
duced, but  they  will  be,  for  their  connexion  with  the 
hexylic  series  is  now  placed  beyond  a doubt.  The  pro- 
I deletion  of  glycerides  from  glycerine  and  fatty  acids  is 
the  proof  that  the  natural  fats  are  within  our  ^irasp.  The 
• aromatic  scries,  w ith  its  many  derivations,  among  which 
j may  be  mentioned  the  wonderful  aniline  dyes,  which 
rival  those  got  more  immediately  from  the  animal  and 
1 vegetable  kingdoms,  becomes  accessible  to  synthesis 
through  common  alcohol,  which,  on  being  heated  to  red- 
ness, gives  benzol  and  carbolic  acid — members  of  the 
aromatic  series. 

Wurtz’ s compound  ammonias,  and,  above  all,  the  im- 
mense and  wonderful  development  of  the  class  of  com- 
pound ammonias  arising  from  the  labours  of  Hofmann  are 
the  pledge  that  the  natural  alkaloids — quinine,  morphine, 
strychnine,  and  their  congeners— will  one  day  be  within 
our  reach. 

Gly cocoll,  produced  by  Perkin  and  Duppa  from  acetic 
acid,  and  the  bases  of  the  juice  of  flesh,  w hich  have  been 
recently  formed  by  Vollhardt  and  Hofmann,  assure  us  that 
albumen — that  essential  ingredient  of  our  food  - will  not 
elude  us. 

Why  should  those  medicines  and  foods  which'wc  find  in 
nature  be  the  most  useful  which  are  possible?  Would  it 
not  rather  be  strange  if  they  were  ? 

Hereafter,  perhaps,  medicines  as  much  more  potent  than 
quinine,  as  quinine  is  than  the  extracts  of  the  commonest 
herb  that  grows  wild,  may  be  the  produce  of  our  labors- 
ties. 


PHARMACEUTICAL  SOCIETY. 

April  13. 

Du.  Atti  ield  delivered  the  first  of  two  lectures  **  On  the 
Relation  of  the  British  Pharmacopceia  to  Pharmacology 
The  lecture  was  devoted  to  a critical  examination  of  the 
Pharmacopeia,  with  the  view  of  showing  how  far  the 
compilers  had,  or  had  not,  availed  themselves  of  the  results 
of  recent  chemical  and  pharmacological  investigations. 
With  this  purpose  the  lecturer  proceeded  to  notice  many 
of  the  preparations  and  processes,  coiupaiing  the  latter 
with  o tilers  which  have  received  the  sanction  of  eminent 
chemists  and  pharmacologists,  and  introducing  explanatory 
remarks  whenever  it  appeared  desirable.  Noticing  ienzoic 
acid,  Dr.  Aitfield  regretted  that  the  lime  process  had  not 
been  introduced  into  the  Pharmacopceia,  instead  of  the  old 
one  of  sublimation.  In  the  preparation  of  citric  acid  it 
was  pointed  nut  that  the  fermentation  must  be  quite  com- 
pleted before  the  chalk  is  added,  since  citrate  lime  ia  apt 
to  ferment  and  yield  butyric  as  well  as  acetic  acid.  A new 
process  altogether,  the  lecturer  thought,  was  advisable  for 
the  preparation  of  dilute  phosphoiic  acid,  that  of  the 
Pharmacopceia  being  liuble  to  accident,  and  the  dilution 
of  glacial  acid,  being  on  other  accounts  objectionable. 
The  re-distillation  of  sulphuric  acid  he  considered  un- 
necessary, unless  nitrous  compounds  or  arsenious  acid,  or 
both,  are  present.  The  acid  should,  therefore,  first  be 
tested,  and  if  arsenious  acid  is  present  without  nitric  acid, 
the  latter  should  be  added,  and,  after  the  application  ot 
some  heat,  the  sulphate  of  ammonia  added,  and  the  distil- 
lation effected.  Speaking  of  tannic  acid,  Dr.  Aitfield 
pointed  out  the  importance  of  using  the  officinal  ether  with 
i per  cent,  of  alcohol,  since  it  has  been  shown  that  a much 
more  satis  factory  result  is  thereby  obtained.  The  omission 
to  direct  the  addition  of  ammonia  wlun  evaporating  the 
solution  of  bcnz»ate  of  Htnmniiia  was  imntionid.  By  the 
Pharmacopoeia  pi ocets  the  operator  is  certain  to  obtain  a 
bi- benzoate,  as  was  shown  long  ago  by  Berzeliua.  Alluding 
to  the  proceed  for  making  antimonium  sulphuratum,  Dr. 
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Atttield  objected  to  the  term  “prepnred”  sulphuret  of 
antimony,  when  only  powdered  was  meant,  and  suggested 
that  this  substance  should  have  been  ordered  to  be  freed 
from  its  ordinary  impurity — sulphide  of  arsenic — which 
could  be  done  by  digesting  the  powdered  sulphuret  of  anti- 
mony in  strong  ammonia.  He  also  objected  to  the  term 
bismuthum  album,  the  adjective  being  applicable  to  all  the 
white  compounds  of  the  metal.  Of  the  directions  for  the 
purification  of  chloroform,  the  lecturer  spoke  with  approval, 
and  dwelt  on  the  importance  of  leaving  the  crude  product 
in  contact  with  sulphuric  acid  but  for  a short  time,  and  of 
rectifying  with  slaked  lime  aa  well  as  chloride  of  calcium. 
The  faulty  process  for  collodium  (which  remains  unamended 
in  the  small  edition  of  the  Pharmacopoeia),  it  was  explained, 
was  an  accidental  direction,  the  author  of  the  process  con- 
templating the  use  of  a weaker  nitric  acid  than  that  which 
was  at  last  adopted  by  the  committee.  Speaking  of 
emplaatrum  cantharidis,  the  lecturer  showed  how  com- 
pletely the  compilers  of  the  Pharmacopoeia  had  ignored,  or 
were  unacquainted  with,  the  researches  of  several  experi- 
menters who  have  proved  the  advantage  of  heating  the 
powdered  flies  for  some  time  with  the  fatty  ingredients. 
When  this  is  done  the  cantharidin  is  dissolved,  and  every 
part  of  the  plaster  is  active.  In  the  directions  for  the 
preparation  of  extracts,  it  appeared  that  the  suggestions  of 
numerous  pharmaceutists  who  hare  written  on  the 
subject  have  been  attended  to,  and  the  processes  were, 
for  the  most  part,  approved.  The  processes  for  the 
iron  preparations  next  noticed  were  also,  for  the  most 
part,  commended ; but  Dr.  Attfield  objected  to  the 
names  of  the  two  oxides  as  not  being  explanatory  of 
their  composition.  The  Ferri  peroxidum  of  the  Phar- 
macopoeia is,  as  shown  in  the  formula  given,  a hydrated 
oxide ; while  the  Ferri  peroxidum  hydratum  is  really  a 
moist  hydrated  peroxide,  or  a terhydrated  peroxide,  when 
recently  precipitated,  and  becomes  the  compound  indicated 
by  the  formula  of  the  Pharmacopoeia,  iFejOjjHO,  only 
after  being  kept  some  time  under  w ater.  Ferri  sulphas 
gTanulata  the  lecturer  believeq  to  be  a partially  dehydrated 
sulphate  of  iron  containing  six  instead  of  seven  atoms  of 
water.  The  ordinary  sulphate  would  appear,  from  the 
experiments  of  several  authors  quoted,  to  have  water 
lodged  between  the  plates  of  the  crystals,  which  carrying 
oxygen  from  the  external  air,  leads  to  the  rapid  oxidation 
of  the  salt.  This  mechanically  adherent  water  is  removed 
by  the  spirit,  and  hence  the  granuUr  sulphate  oxidises 
leas  readily.  The  proportions  of  oxide  of  iron  and  acid 
tartrate  ot  potash  for  the  Ferrum  fariaratum  are  those 
given  by  Mr.  Bastick,  and  yield  a compound  quite  in 
accordance  with  the  formula  of  the  Pharmacopoeia.  The 
adoption  of  the  names  calomel  and  corrosive  sublimate  for 
the  well  known  mercurial  salts  Dr.  AttHeld  showed  to  be 
an  unnecessary  innovation,  since  the  atomic  constitution 
of  the  mercurial  salts  may  be  considered  to  have  been 
Anally  settled  by  Dr.  Frankland  some  months  before  the 
publication  of  the  Pharmacopoeia,  and  the  older  names 
chlonde  and  bichloride  of  mercury  shown  to  be  perfectly 
correct.  The  retention  of  Hydrargyrum  cum  crettl  was 
objected  to  by  the  lecturer  on  account  of  the  uncertainty 
of  its  action,  resulting  from  the  variable  proportiona  of 
red  and  black  oxide  of  mercury  which  may  be  present. 
Speaking  of  the  infusions,  it  was  pointed  out  that  the 
directions  for  Infusum  calumbee  might  be  improved  by 
ordering  the  strained  product  to  be  heated  to  boiling  in 
order  to  effect  the  coagulation  of  the  albumen,  as  recom- 
mended by  Squire  and  Greenish.  The  process  for  Liquor 
ferTi  perchloridi  Dr.  Attfield  objected  to  as  the  worst  which 
could  have  been  chosen.  It  gives  a mixture  of  perchloride 
and  pemitrate,  for  the  whole  of  the  nitric  acid  is  not  re- 
moved by  the  boiling.  It  would  be  better,  he  thought,  to 
m«ke  the  tincture  from  the  solid  chloride,  and  the  easiest 
way  of  obtaining  a pure  and  definite  perchloride  of  iron, 
he  said,  was  by  passing  dry  chlorine  into  a mas#  of  warm 
iron  nails  contained  in  a flask.  Micaceous  crystals  of  the 


*£squi chloride  are  at  once  formed,  and  may  be  sublimed 
into  a bottle  without  difficulty  by  the  application  of  heat. 

Dr.  Attfield  continued  his  criticism  of  the  Pharma- 
copoeia on  the  zoth  inst.,  and  we  shall  proceed  with  our 
report  next  week. 


ACADEMY  OF  SCIENCES, 

April  ii. 

Tee  first  paper  was  by  M.  Pblioot,  “ On  the  Alloy i of 
Silver  and  Zinc.”  In  consequence  of  the  increasing 
scarcity  of  silver  money  in  France,  which  is  constantly 
disappearing  from  circulating  on  account  of  the  continued 
rise  in  the  value  of  the  metal,  the  French  Government  is 
about  to  lower  the  standard  of  the  silver  coinage  by  the 
addition  of  about  ^ per  cent,  more  copper.  The  new 
money  will  be  made  of  an  alloy  consisting  of  835  parts 
silver  and  26$  parts  copper.  M.  Feligot  is  chemist  to  the 
French  Mint,  and  he  has  made  experiments  to  ascertain 
how  the  introduction  of  some  zinc  or  the  complete  substi- 
tution of  zinc  for  the  copper  would  affect  the  alloy.  He 
has  found  that  alloys  of  the  legal  standard  in  which  part 
or  the  whole  of  the  copper  was  replaced  by  zinc  are  re- 
markably malleable,  and  when  rolled  are  perfectly  homo- 
geneous. They  are  of  a beautiful  white  colour,  but  the 
binary  alloy  of  silver  and  zinc  is  somewhat  yellowish. 
The  fusibility  of  the  zinc  alloys  is  greater  than  the  copper ; 
they  are  very  sonorous  and  elastic,  and  if  made  brittle  by 
hammering  the  malleability  is  restored  by  heating.  The 
study  of  the  atomic  alloys  showed  curious  results.  Equal 
equivalents  of  silver  and  zinc,  or  two  equivalents  of  silver 
to  one  of  zinc,  gave  malleable  alloys,  while  the  compounds 
Ag  + aZn  and  zAg+  3Zn  are  too  brittle  to  be  rolled.  Aa 
a matter  of  economy,  the  author  recommend#  that  his 
government  should  employ  zinc  to  reduce  the  value  of  the 
present  money,  the  price  of  zinc  being  only  one-fifth  that 
of  copper.  Another  recommendation  to  the  zinc  alloy  ia 
the  fact  of  its  blackening  less  readily  with  sulphuretted 
hydrogen  than  the  copper  compound,  copper,  indeed, 
seeming  to  increase  the  discolouration.  An  alloy  of  800 
of  silver  and  200  of  zinc  will  keep  its  whiteness  in  a solu- 
tion of  a poly  sulphide,  which  will  rapidly  blacken  the  legal 
alloy  of  copper  and  silver.  This,  as  the  author  point#  out, 
will  be  useful  information  to  the  makers  of  jewellery. 
The  absence  of  verdigris  under  the  action  of  acid  liquors 
is  another  advantage.  In  conclusion,  the  author  mentions 
a fact  of  no  great  importance  to  us,  namely,  that  the  in- 
troduction of  zinc  into  money  is  nothin  gi.ew.  French  copper 
money  contains  one  per  cent,  of  zinc,  and  the  amall  coins 
of  Switzerland  contain  zinc,  silver,  and  nickel. 

M.  Cahours  presented  another  memoir  " On  the  Re- 
spiration of  Fruit  $ .”  He  has  found  that  if  a frt.it  is 

placed  in  either  nitrogen  or  hydrogen  it  evolves  carbonic 
acid,  and  the  volume  of  the  gas  outside  is  increased. 
Hence  it  fol.ows  that  the  carbonic  acid  must  result  from 
changes  inside  the  fruit  independent  of  the  external 
atmosphere.  What  are  the  changes  ? It  is  a sort  of  fer- 
mentation which  goes  on,  says  the  author.  It  is  the  de- 
duction of  the  tannoid  matters,  says  M.  Chatin,  which 
always  takes  plac6  as  a fruit  ripens  and  rots.  [Will  any 
reader  make  an  experiment  with  some  medlars,  and  settle 
the  question  ?] 

Here  M.  Fremy  steps  in  with  some  “ Remarks  on  the 
Maturation  of  Fruit*,"  in  which  he  states  that  he  and  M. 
Decaisne  settled  the  whole  question  some  time  ago.  Ac- 
cording to  these  gentlemen,  there  are  three  stages  in  the 
existence  of  a fruit.  In  the  first  stage,  that  of  development, 
the  fruit  is  green,  and  behaves  to  the  atmosphere  like  a leaf 
decomposing  carbonic  acid  in  solar  light  and  evolving 
oxygen.  In  the  second  stage,  that  of  ripening,  the  green 
co  our  change#  to  yellow,  brown,  or  red;  the  fruit  then 
transforms  the  oxygen  of  the  air  into  carbonic  acid,  which 
is  produced  in  the  cellules  of  the  pericarp  in  consequence 
of  a series  of  slow  combustions,  in  whicn  the  immediate 
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soluble  principles  disappear.  Tannin  Roes  first,  then  acids, 
and  afterwards  sugar.  In  the  third  stage,  that  of  decom- 
position, the  effect  of  which  is  the  destruction  of  the 
pericarp  and  the  liberation  of  the  seed,  air  enters  the 
cellules,  sets  up  the  alcoholic  fermentation,  and  the  adds 
of  the  fruit  give  birth  to  true  ethers.  Finally,  it  not  only 
decomposes  the  cellules,  but  it  oxidises  certain  immediate 
principles  which  have  resisted  the  changes  in  ripening. 
Here  we  find  that  M.  Fremy  has  anticipated  us  with  the 
medlars,  which,  he  says,  everybody  knows  are  at  first  very 
acid  and  astringent,  and  only  become  eatable  when  they 
are  mellow. 

A very  interesting  paper  by  the  AbM  Laborde  was  read 
entitled  “ Pertnanent  Stratification  1'roduced  by  the  Induc- 
tion; New  Arrangement  of  Interrupt  ere.”  By  connecting 
A collodion  plate  which  has  been  exposed  and  developed, 
the  author  (if  too  much  silver  is  not  reduced,  and  so  the 
plate  made  too  good  a conductor)  gets  a permanent  figure 
of  the  stratification  of  the  induction  spark.  To  obviate  the 
disadvantages  of  the  ordinary  contact  breaker,  the  author 
haa  contrived  an  arrangement  by  means  of  which  one  end 
of  an  oscillating  lever  is  made  to  dip  further  into  the 
mercury  before  it  escapes  to  break  the  contact,  and  thus 
the  whole  force  of  the  current  is  obtained.  We  shall 
describe  this  arrangement  at  length  on  an  early  occasion. 

M.  Naguet  replied  to  M.  Kekule  “ On  the  Atomicity  of 
Elements  ” (see  No.  »a6,  p.157).  Ho  still  believes  that 
oxygen,  sulphur,  selenium,  and  tellurium  are  tctra-atomic. 

M.  Baudrimont  communicated  a very  interesting  note 
**  On  Sulphur  considered  a*  a Constituent  Element  of  Amber.” 
All  the  specimens  of  amber  which  the  author  experimented 
upon  he  found  to  contain  a small  proportion  of  sulphur, 
which  he  believes  to  exist  there  in  combination  with 
organic  matter,  and  therefore  to  be  a natural  constituent, 
and  not  derived  from  the  materials  in  which  it  is  found. 
The  succinifarous  plants,  he  thinks,  must  have  contained 
sulphur,  as  the  cruciferous  and  alliaceous  do  now.  M. 
Baudrimont  can  find  no  sulphur  in  copal  and  Dammar 
resins. 


MANCHESTER  LITERARY  AND  PHILOSOPHICAL 
SOCIETY. 

Ajtril  5,  1864. 

E.  W.  BiKKXT,^.  /I.  S.t  F.G.S.,  President,  in  the  Chair. 
Mb.  John*  Easthax  was  elected  an  ordinary  member  of 
the  Society. 

Messrs.  II.  M.  Ormerod  and  0.  C.  Lowe  were  appointed 
auditors  of  the  society’s  accounts  for  the  present  session. 

Mr.  Bottomlry  gave  the  results  of  some  experiments 
upon  the  estimation  of  sulphur  made  according  to  a method 
devised  some  time  ago  by  M.  Felouze.  This  method  had 
be«n  brought  under  the  notice  of  the  society  by  Dr. 
Calvert  as  being  a quick  and  approximate  one.  The  pre- 
sent experimenter  had,  however,  obtained  these  approxi- 
mations within  such  wide  limits  that  he  had  not  found 
the  process  available  for  the  purpose  intended.  In  these 
experiments,  20  grains  of  the  ore,  very  finely  powdered, 
were  mixed  with  100  grains  of  carbonate  of  soda,  100  grains 
of  chlorate  of  potash,  and  140  grains  of  common  salt. 
The  carbonate  of  soda  and  common  salt  uvere  always 
heated  previous  to  an  experiment,  to  ensure  their  being 
quite  dry.  These  materials  were  well  mixed  for  about 
ten  minutes  in  a porcelain  mortar.  In  all  cases  the  mix- 
ture quietly  deflagrated  without  throwing  any  particles 
out  of  the  plutinum  crucible.  The  following  were  the 


results  obtained : — 

True 

Percentage. 

Percentage 
by  Alkalimetry. 

1. 

. 36-98 

33'*° 

».  . * 

. 40-75 

36-95 

3- 

• 3**44 

38-80 

4. 

• 39' H 

42'I1 

5. 

. 3*'*7 

41-70 

In  the  two  first  experiments  the  materials  were  kept  fused 
at  a low  red  heat  for  some  time  after  defisgration  had 
ceased.  In  the  three  last  experiments  the  lamp  was  re- 
moved soon  after  deflagration  had  taken  place.  In  the 
filtrate  from  the  first  experiment  arseniate  of  soda  was 
found.  In  the  fourth  and  fifth  experiments  arsenic  was 
also  found,  but  not  in  quantities  adequate  to  account  for 
the  difference  between  the  two  percentages.  These  wide 
differences  between  the  results  in  the  two  columns  no 
doubt  depend  upon  the  fact  that  the  chlorate  of  potash 
does  not  act  merely  as  an  oxidising  agent,  but  gives  up 
some  chlorine.  In  all  cases  some  oxygen  compound  of 
chlorine  has  been  evolved  with  the  carbonic  acid.  It  is 
worthy  of  remark  that  many  years  ago  it  was  stated  by 
Yanquelin  that  the  residue  obtained  after  decomposing 
chlorate  of  potash  was  sensibly  alkaline. — (.-inn.  de  Chimie 
et  de  Physique,  xcv.,  10 1.)  A few  grammes  of  chlorate  of 
potash  were  heated  in  a platinum  dish  for  a few  minutes, 
until  the  fluid  mass  began  to  solidify.  This  residue  dis- 
solved in  water  gave  & solution  that  seemed  faintly  alka- 
line, ao  faint,  however,  as  to  be  scarcely  perceptible. 
Prolonged  heat  and  perfect  decomposition  of  perchlorate 
of  potash  might  perhaps  have  made  it  more  marked.  The 
above  experiments  were  made  in  Mr.  Spence's  laboratory. 
The  same  method  had  been  tried  in  Mr.  Rumney’a  labo- 
ratory, by  Mr.  Bocharoff ; his  results,  however,  did  not 
agree  with  the  true  percentage.  He  also  ascribed  the 
disagreement  to  the  same  cause  as  that  suggested  in  this 
notice. 

Mr.  Baxendkll  gave  the  details  of  some  observations 
he  had  lately  made  at  Southport  to  determine  the  velo- 
cities of  rifle  balls.  Three  kinds  of  rifle  were  used  by 
the  firing  party — the  Whitworth,  the  Henry,  and  the 
Enfield  ; and  the  distance  of  the  target  being  600  yards, 
it  was  found  that  the  average  times  required  by  the  balls 
to  traverse  this  distance  were : — 

Seoond*. 

With  the  Whit worth  rifle  . • 1*59 

M Henry  . • . . . ryj 

,,  Enfield.  . . .1*87 

The  velocities  were  therefor* — 


Feet  per  Second 

With  the  Wh  it  worth  rifle  . ,1131 

,,  Henry  ....  1028 
„ Enficid.  . . • 962 


The  differences  between  individual  results  were  greatest 
with  the  Enfield  rifle,  and  least  with  the  Whitworth ; and 
number  of  points  made  was  greatly  in  favour  of  the 
Whitworth  instrument,  the  accuracy  of  fixe  apparently 
incrcas  ng  in  a greater  ratio  than  the  increase  in  the 
velocity  of  the  balls.  It  was  understood  that  the  charges 
of  powder  used  were  those  which  experience  had  shown 
to  be  best  adapted  for  each  form  of  rifle. 


JTcvr  Method  of  Colon rinjr  Woods. — The  SUrfoco 
to  be  coloured  is  smeared  with  a strong  solution  of  per- 
manganate of  potash,  which  is  left  on  a longer  ot  shorter 
time,  according  to  the  shade  required.  In  most  cases  five 
minutes  suffice.  Cherry  and  pear-tree  woods  are  most 
easily  attacked,  but  a few  experiments  will  serve  to  show 
the  most  favourable  circumstances.  The  woody  fibre 
decomposes  the  oerinanganate,  precipitating  peroxide  of 
manganese,  which  is  fixed  in  the  fibre  by  the  potash 
simultaneously  set  free.  When  the  action  is  ended,  the 
wood  is  carefully  washed,  dried,  and  afterwards  oiled  and 
polished  in  the  ordinary  way.  Hie  effect  of  this  treatment 
on  many  woods  is  snia  to  bo  surprising,  particularly  on 
chcrrywood,  to  which  a very  beautiful  reddish  tone  is 
communicated.  The  colour  is  in  all  cases  permanent  in 
light  and  air.  — Dr.  Wicderhold,  Nexus  Gewerb.  fur 
Kurhessen,  1863,  s.  194. 
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NOTICES  OF  BOOKS. 

Journal  fiir  Practische  Chemie.  Nos.  13  and  *4.  1863. 

The  last  number  of  the  above  Journal  received  oontains  a 
paper  by  C.  Jackson,  “ On  the  Recognition  of  Alumina  by 
jniani  of  Carminic  Acid , and  the  behaviour  of  Various  Car - 
mmic  Salts  to  several  Re- agents.**  The  results  obtained  by 
the  author  in  his  experiments  are  curious,  but  not  perhaps 
sufficiently  characteristic  to  be  made  useful.  lie  considers 
that  a carmine  paper  prepared  by  colouring  with  cochineal 
tincture,  Swedish  filterin'*  paper,  already  acidulated  with 
acetic  or  hydrochloric  acid,  may  be  used  to  detect  alumina 
in  minute  quantity  in  either  neutral,  acid,  or  alkaline  solu- 
tions. The  acidulated  paper  is  orange  or  flesh  coloured, 
but  after  contact  with  alumina  it  becomes  when  dry  of  a 
carmine  red  colour.  Von  Bibra  gives  an  elaborate  paper 
“ On  the  Chemical  Ingredients  of  some  Limestones.'*  The 
limestones  experimented  upon  were  all  found  in  Germany. 
Kochleder  has  an  interesting  communication  " On  the 
Crystalline  Ingredients  of  the  Bark  of  the  Borse-chesnut 
Tree.  The  author  gives  an  account  of  fraxin,  msculin, 
csculctin,  and  another  body  obtained  in  very  small 
quantity,  having  the  composition  together  with 

an  account  of  their  chemical  properties.  A paper  *•  On 
Morin  and  Morintannic  Acid,"  by  Hlasiivetz  and  Pfaundler 
follows.  The  name,  morintannic  acid,  the  authors  think 
inapplicable  to  the  substance,  which  possesses  no  acid 
properties ; they  therefore  propose  Maclurin  from  Mac- 
luria  tiuctoria,  the  botanical  name  of  the  fustic  tree.  The 
so-called  morintannic  acid,  when  treated  with  hot  caustic 
alkali,  they  And  splits  up  into  an  acid  and  phlorogluciti. 
The  acid  appeals  to  he  identical  with  the  protocatechuic 
acid  of  Strecker,  the  carbo  hydrocinchonic  acid  of  Hesse, 
and  the  ox y- salicylic  acid  of  Lautemann.  The  same 
authors  have  also  a communication  “ On  Quercitrin  Sugar,** 
which  they  atate  to  be  isomeric  with  mannite  and  melam- 
pyrin.  It  forms  a weakly  explosive  nitro-compnund.  The 
Notisen  contain  but  little  which  has  not  already  appeared 
in  the  Chbmical  News. 


Pogqtndorff  s Annalen  der  Physik  und  der  C hemic.  No.  3, 
1864. 

This  Journal  opens  with  an  elaborate  paper  by  Rammela- 
berg,  On  the  Sulphur  Compounds  of  Iron,  the  Composition 
of  Magnetic  Pyrites,  and  the  Occurrence  of  Sulphuret  of  lr»n 
in  Meteoric  Iron.  The  author  endeavours  to  answer  the 
following  questions  : — What  is  the  composition  of  the 
products  obtained  by  heating  iron  and  sulphur  or  oxide  of 
iron  and  sulphur  at  high  and  low'  temperatures  ? What 
compound  remains  behind  after  heating  iron  pyTitos?  Are 
iron  sulphuret  (FeS)  and  magnetic  pyrites  formed  in  the 
same  way  at  different  temperatures  t A short  paper.  On 
Meteoric  Sulphide  of  Iron,  by  the  same  author,  follows, 
and  is  succeeded  by  another,  giving  the  specific  gravities  of 
tirerat  e ompoutuit  of  iron  and  sulphur.  Brodie’s  paper,  On 
the  Peroxides  of  the  Radicals  of  Organic  Acids,  comes  next. 
Mttttrich’s  learned  paper,  On  the  optical  Prf>perties  of 
Crystals,  and  of  Rape  Oil  and  Distilled  Water  at  different 
Temperatures,  is  concluded.  A communication  by  A. 
Miucherlich,  On  the  Spectra  of  Simple  and  Compound 
Bodies,  and  some  Researches  on  Electncol  Appearance*,  by 
F.  C.  Henrici,  follow,  and  the  number  concludes  with  a 
short  paper,  On  the  Condition  of  the  Sun,  by  Magnus,  in 
which  he  mentions  some  interesting  experiments  on  the 
influence  of  soda,  solid  and  in  vapour,  on  the  radiation  of 
heat. 


Zeitschrift  fur  Chemie  und  Pharmacie , he,  neft  7.  1864. 

Ik  the  last  Number  of  the  above  journal,  Gricsa  announces 
the  discovery  of  a new  series  of  organic  acids,  obtained  by 
treating  nitrobetizoic  acid  with  the  hydrate  of  potash. 
Hla&iwetz  and  Gilm  have  procured  two  new  acids  by 


treating  berberin  with  the  same  reagent.  The  same  authors 
have  obtained  two  new  bodies  by  carefully  fusing  guaia- 
cum  resin  with  caustic  potash.  The  first  is  a crystalline 
acid,  and  the  second  an  amorphous  body,  which  also 
appears  to  be  an  acid.  From  galbanum  resin,  H Iasi  wet?, 
and  Barth  have,  by  similar  treatment,  procured  a new 
body  homologous  with  Orcin,  and  possessing  nearly  all 
the  properties  of  that  body.  Dra.  Erlenmeyer  and  Hester 
announce  the  discovery  of  oxalic  and  glyeollic  acids  in  the 
juieeof  unripe  grapes.  This  is  an  important  discovery  In 
connexion  with  vegetable  physiology  and  chemistry. 


The  British  Pharmacopoeia.  Smaller  Edition. 

Wb  need  only  announce  the  issue  of  this  edition,  which  the 
profession  has  waited  for  very  patiently  for  some  months. 
There  are,  of  course,  no  substantial  alterations  from  the 
larger  book.  One  or  two  obviously  clerical  errors  in  the 
manuscript  have  been  corrected ; and  the  directions  for 
the  preparation  of  hydrochloric  acid  have  been  amended 
by  ordering  the  application  of  heat ; but  with  these  excep- 
tions the  contents  of  the  two  books  are  identical.  It  would 
have  been  impossible,  we  presume,  to  make  any  important 
changes  in  the  book,  and  the  Pharmacopoeia  must  remain 
as  it  is,  we  suppose,  for  the  next  ten  years,  unless  the 
Medical  Council  candidly  admit  the  failure,  and  proceed  at 
once  to  a complete  revision,  which  report  says  is  about  to 
be  done. 


A Treatise  on  Pharmacy  ; designed  as  a Text-book  for  the 
Student,  and  as  a Guide  for  the  Physician  and  Pharma- 
ceutist, he.,  flf c.  By  Edward  Pakkish.  Third  Edition. 
Philadelphia:  Blanchard  and  Lea.  1864. 

Fou  the  present  we  must  content  ourselves  with  merely 
noticing  the  arrival  of  this  book.  We  have  had  occasion 
to  speak  very  highly  of  former  editions,  and  in  this  we 
find  large  additions  of  important  matter,  rendered  necessary 
by  the  recent  publication  of  the  United  States'  Pharma- 
copoeia, which  greatly  increases  the  value  of  the  work. 

We  shall  notice  the  book  at  greater  length  very  shortly. 

The  Preparation  and  Mounting  of  Microscopical  Objects. 

By  Thomas  Davies.  London  : llardwicko.  1864. 
This  is  a really  useful  and,  moreover,  a very  cheap  book, 
which  wc  can  confidently  recommend  to  all  beginning  the 
use  of  the  microscope.  Practised  hands  will  also  find  many 
original  and  valuable  hints  and  directions  scattered  about 
its  pages. 


NOTICES  OP  PATENTS. 


1909.  Manufacture  of  Zinc  Oxide.  G.  Dahlixotox, 
Miners,  Denbigh.  Dated  October  29,  1862. 

Tub  preparation  of  white  oxide  of  zinc  for  paint,  &c.,  is 
conducted  on  the  principle  of  using  a smokeless  car- 
bonaceous fuel  (anthracito  or  charcoal)  in  combination 
with  the  zinc  ores,  and  leading  the  Bine  fumes  from  the 
reduction  furnace  into  an  adjoining  condensing- ch umber 
freely  supplied  with  atmospheric  oxygen.  The  quality  of 
the  product  is  said  to  be  remurkably  good,  especially  as 
regards  purity  of  colour. 

2913.  Treatment  of  Copper  Ores.  W.  Clark,  Chancery  Lane, 
London.  A communication.  Dated  October  29,  1862. 
For  the  more  ready  extraction  of  metallic  copper  from  the 
fused  regulus,  and  sulphuretted  ores  or  products  of  that 
metal,  the  inventor  directs  a hi  <st  of  air,  with  or  without 
steam,  into  the  furnace  in  which  the  reduction  is  being 
effected. 

5937.  Carburelting  or  Saphthalising  Gas.  AV.  R.  Bow- 
ditch,  Wakefield.  Dated  October  31,  1862. 

The  patentee  describes  and  gives  drawings  of  an  apparatus 
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Notices  of  Patents. 


intended  to  be  employed  in  increasing  the  illuminating 
power  of  coal  ga*.  The  uao  of  volatile  hydrocarbons  is 
resorted  to,  and  heat  applied  as  a means  of  augmenting  the 
light-producing  power  of  these  fluids. 


1981.  Dyeing.  P.  W.  Reiter,  Buckland  Crescent,  St. 

John's  Wood.  A communication.  Dated  November  4, 

1861. 

The  essence  of  this  invention  consists  in  the  use  of  com- 
pound solution  as  a preparative  in  the  dyeing  of  wool. 
The  liquor  is  made  by  boiling  together  oxide  of  lead,  car- 
bonate of  soda,  and  milk  of  lime,  and  the  wool  is  treated 
at  once  with  this  solution  at  about  180°  Fahr.,  or  with  the 
previous  addition  thereto  of  the  colouring  matters.  Wool 
thus  dyed  is  then  passed  through  the  soap  bath,  and  finally 
washed  in  very  dilute  hydrochloric  acid  for  the  purpose 
of  removing  every  trace  of  the»e  alkaline  matters,  and  at 
the  same  time  brightening  the  colour. 


3157.  Deodorising  Mineral  Otis  and  Hydrocarbons.  J. 
Movlk,  Hackney  Road.  Dated  November  *5,  1861. 

Foa  the  disinfection  of  crude  petroleum  and  rock  oils,  the 
inventor  treats  them  with  nitrous  acid  or  with  gaseous 
binoxide  of  nitTogcn,  either  of  which  agents  will  entirely 
remove  the  disagreeable  odour  appertaining  to  the  crude 
oils  of  this  class.  The  products  from  coal-tar  naphtha  and 
paraffine  oil  may  likewise  be  treated  in  this  manner. 


Grants  of  Provisional  Protection  for  Six  Months. 

191.  Henry  Edwin  Drayson,  Southampton,  “ An  im- 
provement in  the  manufacture  of  gunpowder.”— -Petition 
recorded  February  4,  1864. 

497.  Frederick  Weil,  Paris,  “ Improvements  in  coating 
metals  with  one  or  several  other  metals,  and  in  oxydising 
the  surface  of  these  latter." 

503.  Joseph  Wilson  Swan,  Gateshead,  Durham,  **  Im- 
provements in  photography." — Petitions  recorded  Febru- 
ary 29,  1864. 

519.  William  Miller,  High-street,  Hull,  Yorkshire, 

' ' Improvements  in  the  manufacture  of  sugar,  and  in  the 
apparatus  employed  therein." — Petition  recorded  March  1, 
1864. 

541.  William  Ibotson,  Wraysbury,  Middlesex,  44  Im- 
provements in  the  manufacture  of  paper,  and  in  machinery 
employed  therein."— Petitions  recorded  March  3,  1864. 

55a.  Alexandre  Manbre,  Baker  Street,  Portman  Square, 
London,  44  Improvements  in  the  manufacture  of  glucose 
sugar."  — Petitions  recordtd  March  4,  1864. 

556.  Henry  Cochrane,  Ormeshy  Ironworks,  Middles- 
borough-on-Teea,  Yorkshire,  “Improvement*  in  moulds 
for  casting  metals." 

561.  Charles  Humfrey,  Suffolk  Grove,  Southwark, 
Surrey,  " Improvements  in  vulcanising  india-rubber.” — 
Petitions  recorded  March  5,  1864. 

$68.  William  Edward  Newton,  Chancery  Lane,  London, 
“Improvements  in  refining  sugar  and  molasses.”— A com- 
munication from  Loui*  Pierre  Robert  de  Massy  and  Louis 
Robert  de  Massy,  Rue  St.  S6bastien,  Paris. — Petitions 
recorded  March  7,  1864. 

580.  William  Edward  Newton,  Chancery  Lane,  London, 
“ Improvements  in  the  manufacture  or  production  of  baryta 
and  strontia.” — A communication  from  Louis  Pierre 
Robert  de  Massy  and  Louis  Robert  de  Massy,  Rue  St. 
Sebastien,  Paris. — Petitions  recorded  March  8,  1864. 

$82.  Frederick  Tolhausen,  Boulcvart  Magenta,  Paris, 
“ Improvements  in  the  manufacture  of  washing  blues.” — 
A communication  from  Madame  Jobert,  Dole,  France. 

584.  James  Preston  Worrall,  Ordsall,  Lancashire,  “Cer- 
tain improvements  in  dyeing  or  colouring  looped  cut  pile 
or  rained  textile  fabrics  composed  of  cotton  and  silk." 

$86.  George  Davies,  Serle  Street,  Lincoln's  Inn,  London, 
“ Improved  means  of  transforming  the  ebb  and  flow  of 
the  tide  into  a continuous  and  constant  hydraulic  power." 


— A communication  from  Francois  Alfred  Tallendeau, 
Nantes,  France. 

588.  Felix  Spiers  and  Christopher  Pond,  Princes  Street, 
Cavendish  Square,  London,  44  Improvement*  in  closing  or 
stoppering  bottles."— A communication  from  Barlow 
William  Mallara,  Melbourne,  Victoria. 

$9*.  Edward  Bishop,  Headingly,  near  Leeds,  and 
William  Baily,  Halifax,  Yorkshire,  “ Improved  means  and 
apparatus  for  evaporating  the  water  contained  in  faecal  or 
excrementitious  matter.* 

594.  Nathan  Thomson,  Abbey  Gardens,  St.  John’s 
Wood,  Middlesex,  “ Improvements  in  apparatus  for  stop- 
ping bottles,  jars,  and  other  vessels,  which  improvements 
are  also  applicable  to  stopping  the  muzzles  of  fire-arms." 

595.  James  Lee  Norton,  Belle  Sauvage  Yard,  Ludgate 
Hill,  London,  '*  Improvements  in  the  manufacture  of 
manure,  aud  in  machinery  to  be  used  in  this  manufacture." 

Notices  to  Proceed. 

1903.  John  Kirkham,  K us  ton  Road,  London,  " Improve- 
ments in  the  treatment  of  certain  ores  of  iron.” 

2913.  James  Seward,  Clitheroe,  and  Henry  Smith, 
Enfield,  Lancashire,  44  An  improved  apparatus  for  pre- 
venting incrustation  in  steam  boilers.” 

*931.  Ferrar  Fenton,  Camberwell,  Surrey,  ‘‘Improve- 
ments in  the  treatment  of  vegetable  fibres  for  the  produc- 
tion of  paper  pulp  or  half  stuff  therefrom." 

2949.  George  Wagstsff  Yapp,  Clement’s  Inn,  West- 
minster, 44  Improvements  in  the  preservation  of  animal 
substances." — A communication  from  Edward  Gorges, 
Croisie,  France. 

2974.  James  Baker,  Temple  Street,  Whitefriars,  London, 
“ Improvements  in  compositions  applicable  to  the  coating 
of  ships*  bottoms. 

2981.  Frederick  Page,  Birmingham,  44  Improvements 
in  furnaces  and  apparatus  for  the  manufacture  of  volatile 
hydro- carbons,  which  improvement*  are  also  in  part  appli- 
cable to  furnaces  and  apparatus  for  the  manufacture  of 
illuminating  gas.” 

2998.  Samuel  Smith  and  Thomas  Smith,  Fell  Street, 
London,  44  Improvements  in  composition  or  means  for  the 
purpose  of  destroying  insects  by  fumigation,  and  in  means 
or  apparatus  employed  therewith." — Petitions  recorded 
November  27,  1863. 

3009.  Benjamin  Jones,  Warrington,  Lancashire,  44  Im- 
provements in  separating  sulphur  from  alkali  waste.** 

387.  Peter  Arinand  Lecotnte  de  Foiitainemureau,  South 
Street,  Finsbury,  Loudon,  44  Certain  improvements  in  the 
manufacture  of  roethylic  ether  and  its  applicttion  to  the 
production  of  artificial  ice."— A communication  from 
Charles  Tellier,  Passy,  near  Paris.— Petition  recorded 
February  s 5.  1864. 


IIb  Vegetable*  Respire  t — The  subject  of  vege- 
table physiology  is  very  interesting,  but  intricate,  many 
observers  having  given  a great  amount  of  time  to  the 
prosecution  of  inquiries  in  this  branch  of  science,  and 
much  still  remaining  to  be  investigated.  M.  Mene, 
who  has  devoted  his  attention  to  the  respiration  of 
vegetables,  has  arrived  at  the  following  conclusions  : — A 
plant  can  grow  and  flourish  without  taking  in  carbonic  acid 
by  its  leaves.  During  the  day  time  the  plant  docs  not 
evolve  carbonic  acid,  nor  take  up  all  the  carbonic  acid, 
of  the  air  in  which  it  is  placed.  During  the  night  and 
foggy  days  no  absorption  of  carbonic  acid  takes  place  by 
the  leaves.  The  amount  of  moisture  transpired  by  the 
leaves  depends  more  on  the  light  than  on  the  temperature. 
The  carbonic  acid  set  free  from  the  leaves  is  the  result  of 
an  elaboration  by  the  roots.  The  amount  of  carbonic  acid 
set  free  during  the  night  is  in  proportion  to  the  activity 
of  vegetative  life  during  the  day.  The  great  evaporation 
from  the  leaves  seems  to  quite  overthrow  the  idea  of  a 
vegetable  respiration,  that  is,  of  an  absorption  of  gas  by 
the  leaves,  if  the  roots  are  acting  normally. 
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COKBESPON  DEN  UE. 


Continental  Science. 

Paris,  April  19. 

At  the  scientific  meeting  of  the  Sorbonne,  held  on  the  7th 
of  this  month,  M.  Pasteur  treated  of  the  subject  of  spon- 
taneous generation.  This  conference  is  considered  the 
grand  triumph  of  the  season.  The  importance  of  the  sub- 
ject in  its  bearing  on  other  questions,  such  as  that  of  the 
existence  of  the  Deity,  the  eternal  duration  of  matter,  &c., 
was  pointed  out  by  the  learned  professor,  who  then  put 
forth  the  various  arguments  in  favour  of  and  against  the 
doctrine,  showing  the  objections  in  a forcible  manner,  and 
altogether  treating  the  subject  with  a masterly  hand. 

The  following  distribution  of  medals  was  made  on  the 
10th  of  April  at  the  Imperial  and  Central  Society  of  Agri- 
culture, his  Excellence  the  Minister  of  Agriculture,  &c., 
being  in  the  chair  : — Great  medal  of  gold  to  A.  M and 
Madame  Courade  de  Witt,  for  works  on  agricultural  im- 
provements effected  on  their  domain  ; to  M.  lleisct,  for 
works  on  agricultural  improvements ; to  M.  lu  Vuronde 
Vaunce,  for  works  on  improvements  in  drainage  and  irri- 
gation performed  on  the  domains  of  Belleau  ; to  M.  Scipio 
Gras,  for  his  geological  and  agricultural  map  of  the  de- 
partment of  L’L^re.  Medal  of  gold  to  A.  M.  Maillcbeau, 
to  Dr.  Jules  Guyot,  to  M.  Henrion  Barbezant,  to  M.  J. 
Beandouin,  to  M.  Martin  de  Lignac,  to  M.  Pichon,  to  M. 
Tr6psgne,  to  M.  Theron  de  Montaugl,  to  M.  Bataillard. 
Medal  of  silver  to  A.  M.  Theac. 

The  frequent  occurrence  of  internal  parasites  in  Algeria 
is  noticed  in  La  Gazette  Mfdtcale  as  having  been  observed 
by  Dr.  Baiseau.  Soldiers  arc  very  apt  to  be  attacked  by 
these  animals  through  drinking  water  which  has  not  been 
filtered,  and  great  difficulty  is  experienced  in  eradicating 
them.  Vinegar  and  water  or  salt  and  water  has  been 
sometimes  found  successful,  but  it  sometimes  requires  a 
long  time  before  the  animals  can  be  dislodged. 

At  the  Academy  of  Sciences  of  Vienna  for  the  17th 
March,  a memoir  was  presented  by  M.  Unger  " On  a 
Sprtiet  of  Fossil  Fern  oceui  ri->g  very  frequently  in  the  Ter- 
tiary Strata Portions  both  of  the  leaves  and  of  the 
roots  have  been  found. 

M.  Seligman  made  a verbal  report  on  the  skulls  of 
different  human  races,  which  had  been  sent  to  him  from 
Valparaiso  by  Dr.  Aquinas  Hied. 

A bust  of  Daguerre  of  the  natural  size  has  been  pre- 
sented to  the  French  Society  of  Photography.  The  bust 
was  executed  from  photographs.  M.  Liebcrt  placed  before 
the  Society  enlarged  prints  obtained  by  means  of  the 
apparatus  described  at  the  previous  meeting.  M.  Sabatier 
Blot  described  a new  improvement  which  he  hue  recently 
effected,  in  the  construction  of  a chamber  for  operating  in 
the  country.  He  says  the  improvement  consists  principal!) 
in  a regulator  placed  on  the  upper  part  of  the  frame  for 
carrying  the  glass. 

M.  Morvan  pl«ced  before  the  Society  prints  obtained 
by  the  process  of  which  he  has  given  the  description. 
Several  other  gentlemen  also  exhibited  prints  by  various 
processes.  M.  Delmas  presented  to  the  Society  a second* 
clock  constructed  by  him  for  the  use  of  photographers. 
In  the  bulletin  of  the  Society  there  is  also  a note  on  tht- 
process  of  printing  w ith  ink  from  photographic  images 
The  image  is  obtained  by  spreading  a gelatinous  or  gummy 
film,  containing  bichromate  of  potash,  on  paper  and 
placing  it  behind  a negative.  The  light  developes  the 
drawing  with  change  of  colour.  The  print  is  then  placed 
on  the  surface  of  water  with  the  prepared  side  upward, 
the  water  soaks  through  the  paper,  and  the  parts  unacted 
on  become  wet,  while  those  coagulated  by  the  light  resist 
the  passage  of  the  water.  The  piint  is  then  pressed  on 
a lithograpnic  stone,  which  is  moistened  in  those  part* 
where  the  water  has  penetrated  ; the  stone  is  then  inked, 


and  the  remainder  of  the  process  conducted  ss  usual. 
There  is  also  a notice  of  recent  modifications  in  the  tannin 
process.  „ 


On  Double  Salts. 

To  the  Editor  of  the  Cuemical  News. 

Sir, — A question  has  recently  been  raided  among  pho- 
tographers as  to  the  existence  of  the  double  chloride  of 
gold  and  sodium.  The  objection  put  forth  if  a statement 
occurring  in  Fownes*  “Chemistry/’  Ed.  ix.,  p.  a66,  that 
double  salts  are  never  formed  from  bases  taken  from  the 
same  isomorphous  family,  and  it  is  asserted  that  gold  and 
sodium  are  isomorphous.  The  existence,  however,  of  a 
double  hyposulphite  of  gold  and  aodium  would  seem  to  be 
analogous  in  constitution  to  a double  sulphide,  one  com- 
pound acting  as  acid  And  the  other  as  base ; or  we  may 
consider  that  hydrochloric  acid  under  the  joint  influence 
of  gold  and  sodium  becomes  polybasic,  nr  that  chloride  of 
gold  and  hydrochloric  acid  combine  together  to  form  a 
compound  acid  HAuCh,  in  which  the  hydrogen  can  be 
replaced  by  other  metals.  There  is  no  doubt  as  to  the 
existence  of  the  double  salt,  for  it  can  be  obtained  in 
definite  crystals,  and  the  double  salts  of  gold  with  organic 
bases  are  often  employed  to  determine  their  equivalents, 
so  that  there  is  no  doubt  about  their  definite  nature,  and 
it  does  not  at  all  follow  that  because  chloride  of  sodium  is 
sometimes  found  in  excess  in  the  commercial  dry  salt,  or 
that  because  on  solution  in  water  common  salt  is  left 
behind,  there  is  no  real  combination,  for  it  is  possible  that 
a double  salt  might  be  decomposed  by  water.  There  seems 
to  be  a regular  gradaliou  in  the  properties  of  these  double 
salts,  some  of  them  approaching  to  the  nature  of  salts  of 
polybasic  acids  or  of  salts  of  compound  acids,  such  as 
IIAUCI4,  while  others  seem  to  be  loose  combinations  of  the 
two  salts,  which  are  held  together  by  an  attraction  resem- 
bling that  which  holds  the  water  of  crystallisation  to  a 
salt,  and  between  these  two  extremes  there  arc  intermediate 
stages.  In  fact,  we  may  in  some  cases  imagine  a polybasic 
acid  to  be  only  polybasic  when  different  bases  are  neutral- 
ised by  it,  the  different  bases  causing  the  acid  to  assume  a 
polybasic  character,  just  as  we  may  suppose  gold  and 
sodium  to  give  to  hydrochloric  acid  a polybasic  character  ; 
for  instance,  employing  the  old  equivalents  and  notation, 
there  would  be  nothing  inconsistent  in  the  statement  that 
in  alum  sulphuric  acid  is  a quadribaaic  acid,  the  change 
being  induced  by  the  presence  of  the  two  bases  ; nor,  on 
the  other  hand,  in  supposing  tartaric-acid  to  be  monobasic9 
except  when  neutralised  by  two  different  bases.  Such 
salts,  however,  as  the  double  sulphates  of  iron  and  potash 
are  at  the  other  extremity  of  the  series,  these  being  appa- 
rently loose  combinations  of  the  two  salts  ; while  the  gold 
salts  are  intermediate.  The  supposition  in  this  case  of  a 
compound  acid  containing  gold  being  formed  is  borne  out 
by  the  analogy  with  the  sulphur  acids  and  salts;  in  fact, 
wt-  sho  ild  anticipate  that  there  would  be  compounds 
intermediate  in  properties  between  biba*ic  and  monobasic 
acids,  no  ubrupt  transitions  being  made  in  nature,  and  the 
bodies  we  have  been  considering  supply  this  link. 

There  arc  reasons  why  bases  from  the  same  isoinnrphous 
group  should  not  have  a tendency  to  form  double  salts, 
for  the  uoxnorphous  elements,  being  similar  in  properties 
in  this  respect,  both  want  to  occupy  the  same  plaee  in  the 
compound  ; it  is  opposition  of  properties  that  tends  to  make 
a strong  combination  ; and  also,  supposing  a double  salt  to 
be  form  *d,  since  one  isnmorphous  element  can  replace 
another  in  a compound,  the  body  might  appear  to  have  an 
indefinite  composition.  In  the  case  of  the  double  salts 
approaching  polybasic  acids  in  their  character,  it  might 
•till  be  thit  itomorphous  bases  were  less  likely  to  produce 
such  compounds,  for  bodies  not  isomorphous  might  offer 
greater  inducement  to  the  acid  to  assume  a pul > basic 
character.  I am,  &c.  A.  C.  St 

March  jo. 
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Miscellaneous — Answers  to  Correspondents.  Ic3J5i8  hS11 


Radicle  v.  Radical. 

To  the  Editor  of  the  Chemical  New*. 

Sir,— As  you  have  allowed  your  correspondent  *'C.  W.  Q." 
to  say  a lew  words  on  the  radiculous  side  of  the  dispute  to 
which  you  have  opened  in  your  columns,  perhaps  you  will 
be  kind  enough  to  grant  me  a short  space  for  a reply. 

If  I do  not  mistake,  it  was  Berzelius  who  first  used  the 
word  radical  to  express  what  your  correspondent  and  some 
others  think  is  better  expressed  by  radicle.  Berzelius  has 
been  followed  in  the  use  of  the  word  by  most  of  the  che- 
mists since  his  time,  by  Uerhardt,  by  Laurent,  not  to 
mention  living  men,  every  one  of  whom,  I imagine,  was 
perfectly  well  acquainted  with  the  French  equivalent  of 
radicle,  and  no  doubt  would  have  employed  it  if  he  had 
considered  the  word  more  appropriate.  But  is  a diminu- 
tive  a proper  terra  to  apply,  say  to  cyanogen  ? Your 
correspondent  soys  that  cyanogen  is  the  •*  little  root  ” of 
the  cyanogen  compounds,  which  looks  ridiculous.  If 
radical  be  substituted  by  any  other  word,  it  should  certainly 
be  “root*”  I can  imagine  cyanogen  the  root  of  the 
cyanogen  compounds,  but  cannot  conceive  of  it  as  the 
" little  root.”  But  what  advantage  would  there  be  in  any 
alteration  ? The  word  radical  is  now  perfectly  well  under- 
stood | its  use  has  been  consecrated  by  Time  and  great 
names,  and  why  should  we  adopt  any  oihi*r  term  r If 
the  innovators  can  give  us  any  good  reason  for  the  change 
I shall  be  happy  to  follow  them,  but  in  the  meantime  I 
heg  to  subscribe  myself  yours,  ft c.  A Radical. 


MISCELLANEOUS. 

chemical  Society — Mr.  Bassett  requests  us  to 
state  that  the  title  of  his  paper  read  at  the  last  meeting  of 
the  Chemical  Society  (see  page  184)  should  hare  been 
*'  the  Tetra- Basic  Carbonate  of  Ethyl.” 

Ra4cllflV  Travelling  Fellow  ship,  Oxford.— The 
Radrliffe  Travelling  Fellowship  has  been  awarded  to  A.  B. 
Northcote,  B.  A.,  of  Queen's  College.  Mr.  Korthcote  took 
a first-clans  in  Natural  Science  in  March  Term,  i86r. 

Accidental  FoUoning. — A lamentable  occurrence 
happened  in  Liverpool  a few  days  ago  from  the  accidental 
substitution  of  strychnia  for  James’  Powder.  This  could 
only  have  happened  from  the  dangerous  practice  of  keeping 
precipitated  instead  of  crystallised  strychnia  in  stock — 
dangerous  for  two  reasons,  the  liability  of  the  strychnia 
to  udulteration,  and  the  possibility  of  a substitution  like 
that  which  was  made. 

A Wavy  Memorial. — A committee  of  the  working 
men  of  Penzance  having  raised  500/.  towards  a memorial  of 
the  late  Sir  Humphry  Davy,  two  ladies  of  that  town — 
whose  kindness  to  the  poor  is  only  equalled  by  their  dis- 
criminating gilts  — have  offered  to  contribute  tooc/.,  on  the 
•ole  condition  that  the  memorial  shall  tuke  the  form  of 
almshouses.  Wednesday's  Cornish  Telegraph  announces  a 
further  donation  of  icc /.  by  Mr.  T.  II.  Bodilly,  a merchant, 
of  Penzance,  and  the  proffered  assistance  of  the  London 
Chemical  Soeicty  in  securing  for  his  natal  place  a memento 
of  the  distinguished  chemist.— [We  have  authority  for 
stating  that  this  announcement,  so  far  as  regards  the 
Chemical  Society,  is  premature.] 

Add*****  to  Convocation. — An  address  to  Convoca- 
tion is  in  course  of  signature  among  students  of  the 
natural  sciences,  which  expresses  a sincere  regret  that 
researches  into  scientific  truth  are  perverted  by  some  in 
our  own  times  into  occasion  for  casting  doubt  upon  the 
“Truth  and  Authenticity  of  the  Holy  Scriptures."  The 
following  sentence,  with  which  it  concludes,  expresses  the 
object  of  the  address  : — " We  therefore  pray  that  the 
Bishop*  and  Clergy  in  Convocation  assembled,  and  of  the 
Church  of  England,  will  do  all  in  their  power  to  maintain 
a harmonious  alliance  between  Physical  Science  and  Re- 
vealed Religion.” 


Riack  for  Kid  g loves. — Dissolve  ten  kil.  of 
red  chromate  of  potash  in  a sufficient  quantity  of  hot 
water,  and  gradually  add  potash  until  the  liquid  no  longer 
reddens  litmus  ; then  spread  with  a sponge,  as  a dye,  this 
solution  of  chromate  of  potash  on  the  skin.  Besides  this, 
there  should  be  prepared,  in  a copper  cauldron,  a dye  com- 
posed  of  one  kil.  of  rasped  fustic,  750  kil.  of  fustic,  one  kil, 
of  ground  logwood,  and  three  pailfuls  of  water  j after 
being  clarified  this  should  be  briskly  boiled  till  there 
remains  only  two  pailfuls  of  liquid,  the  rest  being 
evaporated  or  absorbed  by  the  wood.  This  dye  is  applied 
to  the  skin  somewhat  dried  and  mordanted  with  chromate 
of  potash.  The  skin  skould  be  spread  out  on  a table  and 
left  till  it  attains  the  proper  medium  of  dryness.  It  is 
then  coated  with  a solution  of  one  kil.  of  Marseilles  soap, 
thick  enough  to  form  a kind  of  jelly,  with  which  is  mixed 
750  kil.  of  very  pure  colza  oil,  which  should  be  so  well 
incorporated  as  to  have  no  drop  of  oil  visible.  This  soap 
jelly  frees  the  dyed  skin  from  all  humidity,  and  renders  it 
supple,  soft,  and  lustrous. — Moniteur  Sclent  i/ique,  v.  847. 

Mullein  in  the  l Hne — Dr.  Landeren  has  found 
that  when  salicin  is  administered  in  considerable  doses  it 
passes  away  in  the  urine  unchanged,  and  can  be  easily 
separated  from  the  evaporated  urine  by  means  of  alcohol. 
— (.drefcte.  der  Pharm.,  bd.  c.  xvi.,  s.  197.) 

Mew  Hounding-  Apparatus  -A  new  maritime 

sounding  apparatus  has  recently  been  invented  by  M. 
GoUczcl.  A great  objection  to  that  at  present  employed 
is  that  currents  in  the  water  cause  the  line  of  sus- 
pension to  be  bent,  and  so  the  apparent  depth,  judged 
of  by  the  length  of  line  employed,  is  much  greater  than 
the  real  depth.  The  purpose  to  which  the  new  sounder 
is  intended  to  be  applied  is  for  the  construction  of  a chart 
of  the  bottom  of  the  ocean,  which  would  Be  of  immense 
service  in  the  laying  of  telegraphic  cables,  and,  apart  from 
such  uses,  the  possession  of  such  a map  would  be  of  great 
scientific  interest.  In  the  improved  apparatus  the  sus- 
pension line  is  altogether  dispensed  with ; a rod  of  iron, 
furnished  with  nippers  at  the  extremity,  supports  a 
cylindrical  weight  capable  of  being  detached  from  the 
rod;  above  the  weight  a float  of  hollow  metal  is  fixed. 
On  striking  the  bottom  of  the  water  the  weight  is 
detached,  and  the  remainder  floats  to  the  surface  ; a small 
clock  enclosed  in  the  apparatus  is  so  arranged  as  to  stop 
by  the  concussion,  so  that  the  time  of  descent  can  be 
estimated  ; a bell  is  also  attached  ; an  easily  visible  object 
is  fixed  above  the  whole,  to  avoid  any  difficulty  in  finding 
the  apparatus  after  its  arrival  nt  the  surface.  The  ad- 
vantage* of  this  apparatus  for  the  purposes  to  which  it  is 
destined  arc  so  apparent  that  comment  is  unnecessary; 
close  approximation  to  the  real  depth  of  the  water  at 
various  parts  of  the  ocean,  with  much  more  rapidity  than 
with  the  old  method,  will  now  be  obtainable,  the  friction 
of  the  line  in  the  water  retarding  the  descent  to  an 
immense  extent. 


ANSWERS  TO  CORRESPONDENTS. 


V All  Editorial  Cbmmusskations  arc  to  be  addressed  to  the  Eurtoa, 
and  AdmtisemmU  and  fivsitiest  to  the  Pitbluuu,  at 

the  Office,  1,  Wine  Office  Court,  Fleet  Btreet,  London,  EC. 


E.  if. — It  would  take  a pngo  of  the  Chkmtcal  News  to  give  you  tbc 
detail*  you  oak.  Refer  to  Iho  lost  edition  of  Fnsotiius,  p.  46;. 

IF  O.  S IP.— I.  You  are  adopting  the  beat  method  of  purifying  the 
naphtha.  from  the  brown  deposit.  1 By  dissolving  hrdrit«J 

alumina  in  hydro-fluoric  acid,  and  «v«|>ontiiig  the  solution,  lb* 
evaporation  must  b»  car  tied  on  in  a metal  dish.  j.  We  isuuiot  ad  via*. 
A tncnn»t  ha*  nnmetimc«  great  opiwtunitica, but  has  often  to  submit 
to  great  disappointment*. 

M fl  C.  B — You  will  have  lo  pw»  an  examination  in  proscription*, 
chemistry.  materia  msrtloa,  and  tdutrmacy  Tha  secretary,  Mr.  Brvm- 
bridge,  will  give  you  all  iwasaaary  iu/uri»atu*. 


Thallium-iron- Alum. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


On  ThaUium-iron-AIum,  by  W11.UAM  Crookks,  F.H.S., 
and  Professor  A.  H.  Church,  M.A. 

Tins  salt  was  prepared  and  analysed  nearly  twelve 
months  agr>,  and  some  crystals  of  it  were  then  sent  to 
Professor  IV.  H.  Miller,  of  Cambridge,  for  optical  exa- 
mination. Circumstances  prevented  the  crystallographic 
characters  of  the  salt  coming  to  hand  till  recently,  and, 
in  the  meantime,  M.  N'icklds*  has  published  a brief 
account  of  the  muno  salt. 

Thallinm-iron-alnm  readily  crystallizes  ont  when  a 
solution  of  its  component  salts  is  evaporated.  It  forms 
large  transparent  crystals,  having  a faint  amethystine 
colour,  tolerably  soluble  in  water,  and  fusible  below 
iii“  F. 

The  sulphuric  acid  was  determined  by  dissolving  in 
water,  adding  dilute  nitric  acid,  and  precipitating  with 
nitrate  of  baryta.  The  iron  was  determined  by  pre- 
cipitation with  ammonia ; and  the  water,  by  drying  in  an 
air  bath  above  *i*°.  The  thallium  was  estimated  by 
dissolving  in  a small  quantity  of  hot  water,  adding  an 
excess  of  strong  hydrochloric  acid,  filtering,  and  washing, 
first  with  water,  then  with  dilate  alcohol. 

9-4*89  grains  of  substanco  gave  6-6435  grains  of 
BaO.SO,. 

16- x8ox  grains  of  substance  gave  i-95ii  grains  of 

8**870  grains  lost  *‘6543  grains  of  IIO. 

17- 6530  grains  gave  6-*  197  grains  of  T1C1. 

From  these  figures  tho  following  percentages  are 

ealealated : — 

Theory. 

T1  . . . ; . 30435 

rejUj  ....  11*994 

S03 . ....  23*988 

HO 32384 

Leading  to  the  formula — 

T10.S0„F#a0v3S01,24H0. 

We  are  indebted  to  the  kindness  of  Professor  W.  II. 
Miller  for  the  following  observations  regarding  the 
crystalline  form,  &c.,  of  the  thallium-iron-alum : — 


Experiment. 
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11-991 
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“ Cubic. 
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7°  3* 
54°  4V 
35° 

109°  28' 
45°  o' 
60®  o' 


w , distinct,  but  not  very  easily 

obtained. 

“ Index  of  refraction  for  the  brightest  rays  of  tho  solar 
spectrum  « 1*469.” 

* Jounu  de  Pttarm.  tt  ds  Chin,,  xlv.,  14,  140. 

Voi,.  IX.  No.  ajo.— Apeil  30,  1864, 


Perbromic  Acid,  by  M.  Kaemmerer. 
PERBROMIC  acid  has  been  fruitlessly  investigated  by 
many  chemists,  but  M.  Kaemmerer  has  obtained  it  in 
the  most  simple  manner  by  treating  perchloric  acid  by 
bromine;  chlorine  is  disengaged;  the  remaining  liquid 
may  be  concentrated  without  danger  in  a water-bath  to 
an  oily  consistence.  In  this  state  it  is  unalterable  by 
sulphurous,  hydrosulphuric,  or  hydrochloric  acids,  re- 
sembling in  this  respect  its  congeners,  perchloric  and 
per-iodic  acids. 

Perbromate  of  potash  is  more  soluble  than  the  per- 
chlorate, and  lesB  so  than  the  bromate. 

Perbromate  of  baryta  is  a crystalline  precipitate,  very 
little  soluble  even  in  boiling  water ; it  is  the  same  with 
salt  of  lead ; that  of  silver,  on  tho  contrary,  dissolves 
abundantly  in  warm  water;  on  cooling,  it  separates  in 
strongly  refracting  needles. 

The  author  suspects  the  new  acid  exists  in  tho  product 
of  the  distillation  of  bromic  acid.— Joum.  fur  Prakt. 
Chemie , xc.,  190. 


TECHNICAL  CHEMISTRY. 


A Method  for  Preserving  the  Colouring  Matter  of 
Litmus , by  Dr.  Vogel. 

It  is  well  known  that  litmus  tincture  so  frequently  used 
in  analytical  researches,  altera  progressively,  even  in  a 
closed  vessel,  and  losing  its  blue  colour  becomes  yellowish 
brown.  That  this  change  of  tint  is  tho  result,  not  of  tho 
destruction  of  tho  colouring  matter,  but  of  simple  deoxi- 
dation, is  shown  by  shaking  tho  tincture  in  contact 
with  tho  air,  wheu  the  bfuo  colour  will  reappear. 
Litmus  dye,  as  M.  Mohr  has  remarked,  may  bo  con- 
veniently preserved  in  open,  partly -empty  Husks,  tho 
mouths  being  lightly  plugged  with  cotton,  simply 
to  exclude  dust.  The  author  has  found,  nevertheless, 
that  litmus  dye,  especially  in  a slightly  concentrated 
solution,  becomes,  after  a time,  turbid  and  reddish.  '1  ho 
latter  phenomenon  is  probably  due  to  the  carbonic  acid 
of  the  air,  for  on  being  boiled  the  liquid  resumes  its  blue 
colour.  M.  Vogel  now  uses  litmus  dye  made  imme- 
diately before  each  experiment,  with  some  litmus  which 
he  has  found  a means  of  preserving  unaltered,  and  which 
he  dissolves  in  water. 

The  preparation  of  this  litmus  is  very  simple.  Take 
16  grammes  of  commercial  litmus,  reduce  it  to  a fi no 
powder  and  put  it  into  a cylindrical  glass  phial,  with 
1 ao  cubo  centimetres  of  cold  distilled  water,  and  leave 
for  twenty -four  hours,  taking  care  to  stir  occasionally. 
As  the  first  portion  of  the  liquid  extract  will  contain  all 
tho  free  alkali  of  tho  litmus,  it  should  be  set  a*ide,  and  ou 
the  residue  should  be  poured  a fresh  quantity  of  120 
centimetres  of  distilled  water;  it  should  then  again  be 
left  tor  twenty-four  hours,  and  shaken  at  intervals. 
Then  decant  a second  time,  and  divide  the  liquid  into 
two  equal  parts,  and  stir  one  part  with  a gla*s  tube 
dipped  in  diluted  nitric  acid,  repeating  the  addition  of 
this  acid,  by  means  of  the  tube,  until  the  liquid  becomes 
perfectly  red.  Then  mix  it  with  the  other  portion  which 
has  remained  blue.  The  result  is  a reddish-blue  liquid. 
A litmus  dyo  is  thus  obtained  as  neutral  as  possible, 
which  must  then  he  evaporated  in  a porcelain  capsule, 
placed  in  a sand-bath,  and  kept  below  boiling-point. 
There  remains  a granular,  amorphous  mass,  which 
must  be  kept  in  a wcll-stoppered  bottle.  This  matter 
dis8°lves  in  water,  leaving  no  residue,  and  gives  a lighter 
or  dar^cr  blue  according  to  the  quantity  of  water  used, 
and*143  fcbe  advantage  of  furnishing  & litmus  dyo  at  a 
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moment’s  notice,  and  at  any  degree  of  concentration 
which  may  bo  required.  If,  tor  instance,  it  is  desired  to 
experiment  with  a standard  solution,  a piece  of  theabove 
extract,  about  the  size  of  a pin’s  head,  put  in  a wine- 
glass containing  a little  water  will  yield  a very  con- 
venient solution.  This  extract  may  be  preserved  in 
closed  vessels  for  years  without  losing  either  its  solubility 
or  its  blue  colour. — Journal  lie  Pharmacie  ct  de  Chemie, 
xlv.  70.  64. 


PHARMACY,  TOXICOLOGY,  Ac. 


Cato  of  Poisoning  by  Phosphorus. 

The  following  is  tho  chemical  evidence  in  a case  of 
poisoning  by  phosphorus.  The  viscera  were  taken  to 
I)r.  Herapath  twenty  days  after  the  death  of  tho  infant, 
which  had  been  buried  for  nearly  that  time.  The 
history  of  the  case  and  symptoms  led  to  the  suspicion  of 
poisoning  by  phosphorus.  Dr.  W.  1!.  Herapath  detailed 
the  chemical  examination  of  the  viscera,  &c.,  which  was 
as  follows : — 

" First,  they  were  seriatim  removed  with  great  care 
on  clean  porcelain  vessels  to  the  interior  of  a photo- 
graphic camera,  and  examined  in  the  dark  for  evidence 
of  luminosity.  None  presented  itself,  however,  and  the 
contents  of  tho  viscera  were  equally  devoid  of  any 
such  appearances,  ind.  The  contents  of  the  stomach 
were  treated  with  pure  ether.  The  etherial  fluid  de- 
canted and  filtered  reduced  the  salts  of  gold  and  silver 
in  such  manner  as  a very  minute  trace  of  free  or  inflam- 
mable phosphorus  would  produce.  The  residual  acid 
fluid  was  next  tested  by  Mitscherlich's  plan,  by  dis- 
tillation with  sulphuric  acid,  but  without  any  corrobora- 
tive evidence  of  the  presence  of  phosphorus.  3rd.  The 
same  acid  fluid  was  now  tested  by  Scherer's  distillation 
with  zinc,  and  the  evolved  gas,  chiefly  hydrogen,  passed 
through  nmmoniacal  nitrate  of  silver ; a black  precipi- 
tate resulted,  too  minute  in  quantity  to  further  test  for 
phosphorus.  This  gave  doubtful  evidence  of  phosphorus 
existing  as  phosphorous  acid  in  the  contents  of  the 
stomach.  4th.  The  examination  of  the  stomach’s 
contents  gave  indications  of  phosphorus  in  the  free  state 
by  the  ether  test,  and  probable  evidence  of  phosphorous 
acid  by  Scherer's  mode  of  testing  for  phosphuretted 
hydrogen.  5th.  Tho  whole  intestines  having  been  slit 
up  for  examination,  the  contents  of  the  large  intestine 
were  carefully  collected,  amounting  to  two  drachms  of 
yellow  pasty  foecal  matter.  This  was  first  tested  by 
Mitscherlich's  process,  but  no  evidence  of  phosphorus  in 
tho  free  condition  resulted.  The  acid  fluid  produced 
was  then  tested  by  Scherer's  process,  as  before,  for  phos- 
phorus in  the  oxidised  form  of  phosphorous  acid ; and 
the  resulting  black  precipitate  oxidised  by  nitric  acid, 
and  tested  l>y  a magnesian  salt  and  ammonia.  The 
characteristic  crystals  of  phosphate  of  ammonia  and 
magnesia  were  obtained,  which  proved  the  existence  of 
phosphide  of  silver  in  the  black  precipitate,  which 
probably  arose  from  the  presence  of  phosphorous  acid  in 
the  contents  of  the  rectum,  ctnoum,  and  colon  in  small 
quantity.  6th.  Tho  contents  of  the  small  intestines 
were  also  removed  carefully  and  tested  in  the  same  way. 
Similar  results  were  obtained,  viz.,  the  absence  of  free  or 
combustible  phosphorus,  but  the  presence  of  phosphorous 
acid.  7th.  One  portion  of  the  contents  of  the  duodenum 
was  tested  by  the  tincture  of  iodine,  for  the  presence  of 
starch,  but  no  blue  reaction  exhibited  itself ; whereas  a 
reddish  port winecolour  was  exhibited,  which  appeared  to 
be  due  to  the  presence  of  dextrine,  a substance  into  which 


starch  is  converted  by  digestion.  8th.  In  another  por- 
tion of  the  contents  of  the  small  intestines,  I endea- 
voured to  destroy  the  organic  matter  of  the  fiecea  by 
nitric  acid,  and  expected  to  find  the  Prussian  blue, 
colouring  matter,  but  failed  in  obtaining  any.  9th.  The 
whole  of  the  stomach,  small  and  large  intestines,  were 
dissolved  in  tha  dark  by  means  of  hydrochloric  acid, 
absolutely  pure;  but  no  luminous  appearances  were 
exhibited:  these  phenomena  would  have  been  observed 
if  a certain  proportion  of  inflammable  phosphorus  had 
been  present ; it  is  a test  nearly  as  good  os  Mitscherlich’s. 
10th.  The  acid  solution,  filtered  from  undissolvcd 
matters,  were  tested  in  a gas  evolution  bottle  and  with 
certain  apparatus  attached,  which  enabled  mo  to  test  at 
one  operation  for  arseniuretted  hydrogen , nntimoniuretted 
hydrogen,  sulphuretted  and  phosphuretted  hydrogen. 
There  was  negative  evidence  of  the  three  former  gases, 
but  the  black  precipitate  resulting  was  proved  to  be 
phosphide  of  silver,  and  therefore  demonstrated  the 
existence  of  an  appreciable  quantity  of  oxidised  phos- 
phorus existing  in  the  tissues  of  the  viscera  as  phos- 
phorous  acid ; the  same  product  as  exists  after  the  phos- 
phorus paste  has  been  exposed  to  tho  air.  lit h.  A 
large  portion  of  the  liver  was  dissolved  and  treated  in  a 
similar  manner,  by  which  a further  quantity  of  phos- 
phide of  silver  was  obtained,  from  which  crystals  of 
phosphate,  ammonia,  and  magnesia  were  obtained,  and 
examined  by  tho  microscope.  Results : Evidence  of  the 
presence  of  free  phosphorus  in  minute  quantity  was 
obtained  from  the  contents  of  tho  stomach ; whilst 
evidence  of  phosphorous  acid,  the  lower  oxide  of  phos- 
phorus, was  obtained  by  Scherer’s  test,  ns  modified  by 
myself,  from  the  contents  of  the  stomach,  and  of  the 
largo  and  small  intestines;  whilst  a still  larger  quantity 
of  the  some  phosphorous  acid  was  shown  to  have  been 
absorbed  or  imbibed  by  the  tissues  of  the  stomach  and 
intestines,  and  to  be  present  in  the.  liver;  whilst  tho 
presence  of  dextrine  in  the  intestinal  caual  shows  that 
starch  had  been  present  there  during  life.  I infer  that 
phosphorus  was  probably  the  cause  of  the  acute  in- 
flammation of  tho  mucous  surface  of  the  stomach  and 
intestines,  of  which  the  infant  died. 
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Major-General  Sabins,  President,  in  the  Chair. 
PnoFESsoa  H.  J.  Smith  read  a paper  “ On  the  Orders 
and  Genera  of  Quadratic  Forms  containing  mors  than  three 
Jndeterminates.” 

A paper,  by  Professor  F.  A.  Abel,  F.R.S.,  On  some 
Phenomena  exhibited  by  Gun-cotton  and  Gun/wder  under 
Special  Conditions  of  Exposure  to  Heat”  waa  then  read. 
Being  anxious  to  possess  some  rapid  method  of  testing 
the  uniformity  of  products  obtained  by  carrying  out 
General  von  Lenk’s  system  of  manufacture  of  gun-cotton, 
the  author  instituted  experiment*  for  the  purpose  of  ascer- 
taining whether,  by  igniting  equal  weights  of  gun-cotton 
of  the  name  composition,  by  voltaic  agency  within  a 
partially  exhausted  vessel  connected  with  a barometric 
tube,  ho  could  rely  upon  obtaining  a uniform  depression 
of  the  mercurial  column  in  different  experiments  made  in 
atmospheres  of  uniform  rarefaction  ; and  whether  flight 
differences  in  the  composition  of  the  gun-cotton  would  bo 
indicated  with  sufficient  accuracy  by  a corresponding 
difference  in  the  volume  of  gas  disengaged,  or  in  the  de- 
pression of  the  mercury.  He  found  that,  provided  the 
mechanical  condition  of  the  gun-cotton,  and  it*  position. 
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with  reference  to  the  source  of  heat,  were  in  all  instances 
the  same,  the  indications  furnished  by  these  experiments 
were  sufficiently  accurate  for  practical  purposes.  Each 
experiment  was  made  with  fifteen  grains  of  gun-cotton, 
which  were  wrapped  compactly  round  the  platinum  wire  ; 
the  apparatus  was  exhausted  until  the  column  of  mercury 
was  raised  to  a height  varying  from  29  inches  to  29*5 
inches.  The  flash  which  accompanied  the  deflagration  of 
the  gun-cotton  was  apparently  similar  to  that  observed 
upon  its  ignition  in  open  air  ; but  it  was  noticed  that  an 
interval  of  time  always  occurred  between  the  first  applica- 
tion of  heat  (or  incandescence  of  the  wire)  and  the  flash- 
ing of  the  gun-cotton,  and  that  during  this  interval  there 
was  a very  perceptible  fall  of  the  column  of  mercury. 
On  several  occasions,  when  the  gun-cotton,  in  the  form  of 
“ roving,"  or  loosely-twisted  strand,  was  only  laid  over  the 
wire,  so  that  it  hung  down  on  either  aide,  the  red-hot  wire 
simply  cut  it  into  two  pieces,  which  fell  to  the  bottom  of 
exhausted  vessel  without  continuing  to  bum.  As  these 
results  appeared  to  indicate  that  the  effects  of  heat  upon 
gun-cotton  in  a highly-rarificd  atmosphere  differed  im- 
portantly from  those  observed  under  ordinary  circum- 
stances, or  in  a very  imperfect  vacuum,  a series  of  ex- 
periments, under  variously  modified  conditions,  was 
instituted,  of  which  the  following  are  some  of  the  most 
important : — 

About  fifty  different  experiments  were  made  with  equal 
quantities  of  gun-cotton  (o*i  grain),  placed  always  in  the 
aame  position,  so  that  the  platinum  wire  rested  upon  the 
material.  A tolerably  definite  limit  of  the  degree  of  rare- 
faction vras  arrived  at,  within  which  the  gun-cotton  was 
exploded  instantaneously,  as  in  the  open  air.  When  the 
pressure  of  air  in  the  apparatus  was  reduced  to  81  in  inches 
of  mercury,  the  gun-cotton  still  exploded  with  a flash,  but 
not  quite  instantaneously ; on  reducing  the  pressure  to 
eight  inches,  the  cotton  underwent  a slow  kind  of  com- 
bustion, attended  with  little  or  no  flame,  in  the  majority 
of  cases  ; on  a few  occasions  it  exploded  with  a flash  of 
flame.  The  same  occurred  in  a succession  of  experiments, 
until  the  pressure  was  reduced  gradually  to  7*7  inches, 
when  instances  of  the  rapid  explosion  of  gun-cotton  were 
no  longer  obtained. 

Although  these  results  were  moderately  definite,  when 
the  conditions  of  the  experiments  were  os  nearly  as  possible 
uniform,  it  was  found  that  they  could  be  altered  by  slight 
modifications  of  any  one  particular  condition  (such  os  the 
quantity  of  gun-cotton,  its  mechanical  condition,  its  posi- 
tion with  reference  to  the  source  of  heat,  the  quantity  of 
heat  applied,  and  the  duration  of  its  application). 

For  example,  in  one  experiment  the  mass  of  cotton, 
exposed  at  one  time  to  heat,  wns  increased  by  doubling  a 
piece  of  the  twist  (four  inches  long)  and  laying  it  thus 
doubled  across  the  wire,  as  before.  The  current  was 
allowed  to  pass  until  the  wire  was  heated  just  sufficiently 
to  ignite  the  gun-cotton,  and  then  interrupted.  In  this 
case  the  slow  combustion  proceeded  throughout  the  entire 
mass  of  the  cotton.  The  permanent  depression  of  mercury 
in  this  experiment  was  o*6  inch.  It  was  particularly 
noticed  on  this  occasion  that,  as  the  decomposition  of  the 
gun-cotton  crept  slowly  along  the  mass,  tho  burning 
portions  or  extremities  of  twist  were  surrounded  by  a 
beautiful  green  light,  more  like  a phosphorescence  than  a 
flame,  and  in  form  something  similar  to  the  brush  of  an 
electric  discharge. 

The  various  modifications  in  the  nature  and  extent  of 
combustion  which  gun-cotton  maybe  made  to  undergo,  as 
demonstrated  by  the  above  experiments,  when  exposed  to 
heat  in  highly-rarefied  atmospheres  under  variously  modi- 
fied conditions,  are  evidently  due  to  the  same  causes  which 
affect  the  rate  of  combustion  of  fuses  under  different  atmos- 
heric  pressures,  and  which  have  alreudy  been  pointed  out 
y Frankland  in  his  interesting  paper  on  the  influence  of 
atmospheric  pressure  upon  some  of  the  phenomena  of  com- 
bustion. The  heat  furnished  by  an  incandescent  or  melting 


platinum-wire  is  greatly  in  excess  of  that  required  to  in- 
duce perfect  combustion  in  gun-cotton  which  is  actually 
in  contact  with,  or  in  close  proximity  to,  it ; and  the  heat 
resulting  from  this  combustion,  which  is  contained  in  the 
products  of  the  change,  will  suffice  to  cause  the  transfor- 
mation of  the  explosion  to  proceed  from  particle  to  particle. 
But  if  the  pressure  of  the  atmosphere  in  which  the  gun- 
cotton is  submitted  to  the  action  of  heat  be  reduced,  the 
gases  resulting  from  the  combustion  of  the  particles  nearest 
to  the  source  of  heat  will  have  a tendency,  proportionate 
to  the  degree  of  rarefaction  of  the  air,  to  pass  away  into 
space,  and  thus  to  convey  away  from  proximity  to  the 
cotton,  more  or  less  rapidly  and  completely,  the  heat 
necessary  to  carry  on  the  combustion  established  in  the 
first  particles.  Thus,  when  the  heated  wire  is  enveloped 
in  a considerable  body  of  gun-cotton,  the  ignition  of  the 
eutire  mass  is  apparently  not  instantaneous,  if  attempted 
in  a highly- rarefied  atmosphere,  because  the  products  of 
the  combustion  first  established  in  the  centre  of  the  moss 
of  gun-cotton  escape  rapidly  into  space,  conveying  away 
from  the  point  of  combustion  the  heat  essential  for  its  full 
maintenance  ; the  gun-cotton  therefore  undergoes,  at  first, 
an  imperfect  form  of  combustion,  or  a kind  of  metamor- 
phosis different  from  the  normal  result  of  the  action  of  heat 
upon  this  material.  But  the  effects  of  the  gradual  gene- 
ration of  heated  gases  from  the  interior  of  the  mass  of 
cotton  are,  to  impart  some  of  their  heat  to  the  mate- 
rial through  which  they  have  to  escape,  as  well  as 
gradually  to  increase  the  pressure  of  the  atmosphere  in 
the  vessel,  and  thus  to  diminish  the  rapidity  of  their 
escape  ; hence,  a condition  of  tilings  is  in  time  arrived  at, 
when  the  remainder  of  the  gun-cotton  undergoes  the 
ordinary  metamorphosis,  a result  which  is  accelerated  by 
maintaining  the  original  source  of  heat.  If,  however,  the 
gun-cotton  be  employed  in  a compact  form  (in  the  form 
of  twist  or  thread),  and  placed  only  in  contact  with  the 
source  of  heat  at  one  point,  the  heat  will  be  so  effectually 
conveyed  away  by  the  escaping  gases,  that  the  material 
will  only  undergo  even  what  may  be  termed  the  secondary 
combustion  or  metamorphosis,  for  a limited  period ; so 
that,  if  a sufficient  length  of  gun-cotton  be  employed,  it 
will  after  a short  time  cease  to  burn,  even  imperfectly, 
because  the  heat  essential  for  the  maintenance  of  any  che- 
mical activity  is  soon  completely  abstracted  by  the  escaping 
gases.  These  results  may  obviously  be  modified  in  various 
ways,  as  shown  in  the  experiments  described  ; thus,  by 
increasing  and  maintaining  the  source  of  heat,  independent 
of  the  burning  cotton,  the  slow  combustion  may  be  main- 
tained through  a much  greater  length  of  the  material 
until  the  pressure  of  the  atmosphere  is  increased,  by  the 
products  disengaged,  to  an  extent  sufficient  to  admit  of  a 
more  rapid  and  perfect  metamorphosis  being  established 
in  the  remainder  of  the  material ; or  the  same  result  may 
be  attained,  independently  of  the  continued  application 
of  external  heat,  by  employing  a thicker  mass  of  cotton,  or 
by  using  the  material  in  n less  compact  form.  In  these 
cases  the  maintenance  of  the  chemical  change  is  favoured 
either  by  radiation  of  heat  to  the  cotton,  and  provision  of 
additional  heat,  from  an  external  source,  to  the  gases  as 
they  escape  and  expand  ; or  by  establishing  the  change  in 
a greater  mass  of  the  material,  and  thus  reducing  the 
rapidity  with  which  the  heat  will  be  conveyed  away  by 
the  escaping  gases ; or,  finally,  by  allowing  the  gases,  as 
they  escape,  to  pass  to  some  extent  between  the  fibres  of 
the  cotton,  and  thus  favouring  the  transmission  of  heat  to 
individual  particles  of  the  material. 

From  other  experiments  made  in  a darkened  room,  it 
appeared  that  gun-cotton,  when  ignited  in  small  quantities 
in  rarefied  atmospheres,  may  exhibit,  during  its  combus- 
tion, three  distinct  luminous  phenomena.  In  the  most 
higlily  rarefied  atmospheres,  the  only  indication  of  com- 
bustion is  a beautiful  green  glow  or  phosphorescence 
w hich  surrounds  the  extremity  of  the  gun-cotton  as  it  is 
slowly  transformed  into  gases  or  vapours.  When  the 
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pressure  of  the  atmosphere  is  increased  to  one  inch  (with 
the  proportion  of  gun-cotton  indicated),  a faint  yellow 
flame  appears  at  a short  distance  from  the  point  of  decom- 
position ; and  as  the  pressure  is  increased,  this  pale  yellow 
flame  increases  in  sue,  and  eventually  appears  quite  to 
obliterate  the  green  light.  Lastly,  when  the  pressure  of 
the  atmosphere,  and  consequently  proportion  of  the  oxygen 
in  the  confined  space,  is  considerable,  the  cotton  burns 
with  the  ordinary  bright  yellow  flame.  There  can  be  no 
doubt  that  this  final  result  is  due  to  the  almost  instantane- 
ous secondary  combustion,  in  the  air  supplied,  of  the 
inflammable  gases  evolved  by  the  explosion  of  the  gun- 
cotton. It  was  thought  that  the  pale  yellow  flame 
described  might  also  be  due  to  a combustion  (in  the  air 
still  contained  in  the  vessel)  of  portions  of  the  gases 
resulting  from  the  decomposition  of  the  gun-cotton  ; but 
a series  of  experiments,  in  which  nitrogen,  instead  of  air, 
constituted  the  rarefied  atmosphere,  showed  that  this 
could  not  be  the  case.  The  results  obtained  in  these 
experiments  corresponded  closely  to  those  above  described, 
as  far  as  relates  to  the  production  of  the  green  glow  and 
of  the  pale  yellow  flame.  With  rarefied  atmospheres  of 
nitrogen,  ranging  down  to  one  inch  of  pressure,  the  green 
flame  was  alone  obtained,  and  the  pale  yellow  flame 
accompanying  the  green  became  very  marked  at  a preesure 
of  three  inches,  as  in  the  experiments  with  air. 

It  would  seem  probable  from  these  results  that  the 
mixture  of  gaseous  products  obtained  by  the  peculiar 
change  which  heat  effects  in  gun-cotton  in  highly  rarefied 
atmospheres,  contains  not  only  combustible  bodies,  such  as 
carbonic  oxide,  but  also  a small  proportion  of  oxidising 
gas  (possibly  protoxide  of  nitrogen,  or  even  oxygen),  and 
thnt,  when  the  pressure  in  the  atmosphere  is  sufficiently 
great,  this  mixture,  which  has  self- combustible  properties, 
retains  sufficient  heat  as  it  escapes  to  burn,  more  or  less 
completely,  according  to  the  degree  of  rarefaction  of  the 
atmosphere. 

A series  of  experiments  instituted  with  gun-cotton  in 
highly  rarefied  atmospheres  of  oxygen  showed  that  the 
additional  proportion  of  this  gas  thus  introduced  into  the 
apparatus,  beyond  that  which  would  have  been  contained 
in  it  with  the  employment  of  air  of  the  same  rarefaction, 
affected  in  a very  important  manner  the  behaviour  of  the 
explosion  under  the  influence  of  heat.  If  eight  or  ten 
grains  of  gun-cotton  are  placed  round  the  platinum  wire, 
and  the  pressure  of  the  atmosphere  of  oxygen  in  the  vessel 
be  reduced  to  four  or  three  (in  inches  of  mercury),  the 
cotton  ex\ les  instantaneously  with  an  intensely  bright 
flash,  when  the  wire  is  heated.  In  a series  of  experiments 
made  under  gradually  diminished  pressures,  oxygen  being 
use  l instead  of  air,  it  was  found  that  the  gun  cotton  ex- 
ploded instantaneously  with  a bright  flash  until  the  pressure 
was  reduced  to  i *x  inch  ; from  this  pressure  to  that  of  0*8 
Inch  it  still  burned  with  a flash,  but  not  instantaneously  ; 
and  at  pressures  below  o*8  inch  it  no  longer  burned  with 
a bright  flash,  but  exhibited  the  comparatively  slow  com- 
bustion, accompanied  by  the  pale  yellow  flame,  which  has 
been  spoken  of  as  observed  when  gun-cotton  was  ignited 
in  air  rarefied  to  pressures  ranging  from  one  inch  to  twenty- 
four  inches. 

The  interesting  phenomena  exhibited  by  gun-cotton  in 
highly  rarefied  atmospheres  induced  the  author  to  make 
some  experiments  of  a corresponding  nature  with  gun- 
powder. The  same  apparatus  was  used  as  in  the  preceding 
experiments,  but  a small  glass  cup  was  fixed  immediately 
beneath  the  platinum  wire,  so  that,  by  bending  the  latter 
in  the  centre,  it  was  made  to  dip  into  the  cup,  and  could 
be  covered  by  grains  of  gunpowder. 

Two  grains'  weight  of  small  grain  gunpowder  were 
heaped  ovct  the  wire,  and  the  pressure  of  air  in  the 
apparatus  was  reduced  to  0*65  inch.  The  wire  being 
heated  to  redness,  three  or  four  grains,  in  immediate 
proximity  to  it,  fused  in  a short  time  and  appeared  to  boil, 
evolving  yellowish  vapours,  no  doubt  of  sulphur.  Alter 


the  heat  had  been  continued  for  eight  or  ten  seconds,  those 
particular  grains  deflagrated,  and  the  remainder  of  the 
powder  was  scattered  by  the  slight  explosion,  without 
being  ignited.  No  appreciable  depression  of  the  mercurial 
column  occurred  during  the  evolution  of  the  yellowish 
vapours ; the  permanent  depression,  after  the  deflagration, 
was  only  o’i5  inch. 

A single  piece  of  gunpowder,  weighing  fourteen  grains, 
so  shaped  as  to  remain  in  good  contact  with  the  wire,  was 
placed  over  the  latter,  being  supported  by  the  cup.  The 
pressure  of  air  in  the  apparatus  was,  as  before,  equal  to 
0 65  inch  of  mercury.  There  was  no  perceptible  effect 
for  a short  time  after  the  wire  was  first  heated  to  redness ; 
vapours  of  sulphur  were  then  given  off,  and  slight  scintil- 
lations were  occasionally  observed  ; after  a time  the  wire 
became  deeply  buried  in  the  superincumbent  mass  of  gun- 
powder, which  fused  and  appeared  to  boil  where  it  was  in 
actual  contact  with  the  source  of  heat.  After  the  lapse 
of  three  minutes  from  the  commencement  of  the  experi- 
ment, the  powder  deflagrated.  The  permanent  depression 
of  the  mercury  column  amounted  to  1*35  inch. 

The  experiments  were  continued  with  tine-grained  gun- 
powder, and  under  pressures  gradually  increased,  in  suc- 
cessive experiments,  from  *07  to  3,  in  inches  of  mercury. 
The  same  weight  of  gunpowder  (four  grains)  was  used  in 
all  the  experiments.  In  those  made  under  a pressure  of 
one  inch,  the  results  observed  were  similar  to  those 
obtained  in  the  first  experiment.  At  a pressure  of  three 
inches,  no  gTains  were  ignited  singly ; the  combustion  of 
the  powder  was  effected  after  an  interval  of  about  four 
seconds,  and  the  greater  portion  was  burned,  the  combus- 
tion becoming  more  similar  to  that  of  gunpowder  in  open 
air,  but  still  very  slow. 

Experiments  made  with  gunpowder  in  highly  rarefied 
atmospheres  of  nitrogen  furnished  results  quite  similar  to 
those  described  ; nor  was  any  important  difference  in  the 
character  of  the  phenomena  observed  when  oxygen  was 
substituted  for  air,  except  that  the  scintillations  and 
deflagrations  of  the  powder -grains  were  in  some  instances 
somewhat  more  brilliant. 

The  above  experiments  show  that  when  gunpowder  is 
in  contact  with  an  incandescent  wire  in  a highly  rarefied 
atmosphere,  the  heat  is,  in  the  first  instance,  abstracted  to 
so  great  An  extent  by  the  volatilisation  of  the  sulphur  that 
the  particles  of  powder  cannot  be  raised  to  the  tempera- 
ture necessary  for  their  ignition  until,  at  any  rate,  the 
greater  part  of  that  element  has  been  expelled  from  the 
mixture,  in  consequence  of  which  the  portions  first  acted 
upon  by  heat  will  have  become  less  explosive  in  the  ir 
character,  and  require,  therefore,  a higher  temperature  lor 
their  ignition  than  in  their  original  condition.  The  effect  of 
the  continued  application  of  heat  to  the  powder  thus  changed 
is,  to  fuse  the  saltpetre  and  to  establish  chemical  action 
between  it  and  the  charcoal,  which,  however,  only  gradually 
and  occasionally  becomes  so  energetic  as  to  be  accompanied 
by  deflagration,  because  the  gas  disengaged  by  the  oxida- 
tion of  the  charcoal  continues  to  convey  away  much  of 
the  heat  applied,  in  escaping  into  the  rarefied  space.  • For 
the  same  reason,  the  grains  of  unaltered  powder  which 
arc  in  actual  contact  with  the  deflagrating  particles  are 
not  ignited  by  the  heat  resulting  from  the  combustion,  but 
ore  simply  scattered  by  the  rush  of  escaping  gases,  at  any 
rate  until  the  pressure  in  the  vessel  has  been  so  Car  in- 
creased by  their  generation  as  to  diminish  the  rapidity 
and  extent  of  their  expansion  at  the  moment  of  thtir 
escape.  The  disengagement  first  of  sulphur-vapour  and 
then  of  gaseous  products  of  chemical  change,  unattended 
by  phenomena  of  combustion,  when  gunpowder  is  main- 
tained in  contact  with  a red-hot  wire  in  very  highly  rare- 
fied atmospheres,  are  results  quite  in  harmony  with  the 
observations  made  by  Mitchell,  Prankland,  and  Dufour 
with  regard  to  the  retarding  influence  of  diminished  atmo- 
spheric pressure  upon  the  combustion  of  fuses.  There  is 
no  doubt  that  the  products  of  decomposition  of  the  gun- 
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powder,  obtained  under  these  circumstances,  differ  greatly 
from  those  which  result  from  its  exclusion  in  confined 
spaces  or  in  the  open  air  under  ordinary  atmospheric  con- 
ditions. In  all  the  experiments  conducted  in  the  most 
highly  rarefied  atmospheres  (at  pressures  of  0*5  to  1*5  in 
inches  of  mercury),  the  contents  of  the  vessel,  after  the 
final  deflagration  of  the  powder,  always  possessed  a very 
peculiar  odour,  similar  to  that  of  horse-radish,  and  due  to 
the  production  of  some  sulphur  compound.  Nitrous  acid 
was  also  very  generally  observed  among  the  products. 

(To  bo  continued.) 
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rro/ttior  A,  W.  Williamson,  rh.D.,  F.R.S.,  President, 
• in  the  Chair. 

Tab  minutes  of  the  last  ordinary  meeting  were  read  and 
confirmed,  Mt.  Benjamin  C.  Staples  and  Mr.  Thomas  L. 
O.  Bell,  having  been  recently  elected,  were  formally 
admitted  as  Fellows  of  the  Society.  The  members  then 
proceeded  to  ballot  for  Mr.  James  Mactear,  Buchanan 
Street,  Glasgow  ; Mr.  George  Ward,  Leeds ; Mr.  Jolui 
Dowling,  Dublin,  all  of  whom  were  duly  elected  as 
Fellows  ; and  the  foreign'members  proposed  by  the  council, 
vis.,  MM.  Dessaignes,  Erdmann,  and  Yon  Fehling,  were 
likewise  unanimously  elected. 

The  President  regretted  the  necessity  of  having  to 
announce  that  the  sudden  illness  of  Professor  J.  T.  Way 
would  prevent  that  gentleman  nddresaing  the  meeting  on 
an  agricultural  subject  of  great  interest,  ns  he  had 
promised  to  do  ; he  hoped,  however,  that  Mr.  Way's  indis- 
position was  not  so  serious  but  that  he  would  shortly  be 
able  to  fulfil  his  promise.  Under  these  circumstances  he 
would  ask  Professor  Wanklyn  to  favour  the  Society  with 
a communication  44  On  the  Hexyl  Group.” 

Professor  Wanklyn  commenced  by  stating  that  the 
results  he  was  about  to  describe  had  been  worked 
out  conjointly  by  Dr.  Erlenmeyer  and  himself,  and 
that  they  were  to  be  taken  as  a continuation  of  the 
researches  presented  last  year  to  the  Society  ( vide  Jour. 
Chem.  Soc.,  Ser.  2,  Yd*  1.,  p.  221).  Referring  to  the 
advantages  of  the  mode  of  preparing  0 iodide  of  hexyl 
by  the  action  of  hydriodic  acid  upon  mannito,  the  authors 
state  that  they  commonly  obtain  a product  equal  to  90  per 
cent,  of  the  theoretical  amount.  By  the  action  of  alcoholic 
potash  on  this  iodide  it  was  not  possible  to  obtain  any 
appreciable  amount  of  the  0 hexylic  alcohol ; the  result  of 
this  action  was  hexylene  and  hydriodic  acid,  as  shown  in 
the  following  equation:  — C„HUI  = CtHtt  + Hi.  Small 
quantities  of  hexylic  alcohol  were,  indeed,  formed, 
but  no  practical  use  could  be  made  of  the  reaction,  since 
one  experiment  furnished  more  than  75  percent,  of  the  theo- 
retical yield  of  hexyline,  according  to  the  above  equation  ; 
showing,  therefore,  but  a trifling  balance  available  for  the 
production  of  the  alcohol.  The  action  of  sulphide  and 
sulphydratc  of  potassium  upon  the  iodide  did  not  libe- 
rate any  hexyline,  but  formed  at  once  a mercaptan.  The 
author  had  studied  the  action  of  dry  hydrochloric  acid 
upon  the  0 hexylic  alcohol.  The  gas  was  passed  into  the 
alcohol  to  saturation,  and  the  mixture  was  then  heated  in 
scaled  tubes  to  ioo°  C.  Two  layers  were  formed,  of  which 
one  consisted  of  aqueous  hydrochloric  acid.  This  being 
removed,  the  liquid  was  treated  again  with  dry  hydro- 
chloric gas,  and  again  heated  under  pressure,  when  the 
desired  combination  was  completely  effected.  The  product 
had  a boiling  point  between  no°  and  130*  G. ; and  its 
combustion  with  chromate  of  lead  afforded  numbers  which 
nearly  agreed  with  theory  ; but  there  was  still  a little  free 
alcohol  contained  in  the  substance.  An  attempt  to  pre- 
pare the  acetate  by  digesting  the  0 alcohol  with  glacial 
acetic  acid  was  not  successful ; for  after  prolonged  treat- 
ment a trace  only  of  the  desired  compound  was  found ; 


but  by  employing  the  ready-formed  0 hexyl-sulphuric 
acid  (described  in  the  former  memoir  at  page  232)  the  true 
acetate  was  easily  prepared.  One  port  of  hexyl-sulphuric 
acid  digested  with  eight  parts  of  glacial  acetic  acid,  and 
subsequently  distilled,  furnished  the  pure  acetate  with 
liberation  of  sulphuric  acid  according  to  the  following 
equation^:-— 

c$* } so,  + } 0 = g } so,  + W } 0. 

The  acetate  boils  at  155° — 157°  C.,  and  is  so  stable  that  an 
exposure  for  twelve  hours  to  the  temperature  of  200°  C. 
did  not  alter  the  character  of  the  substance  in  the  slightest 
degree.  Alcohol  potash  decomposes  it  in  a perfectly  dif- 
ferent manner  to  that  described  in  the  case  of  the  0 iodide 
of  hexyl ; for  not  a trace  of  hexylene  was  formed.  The 
0 alcohol,  when  acted  upon  by  sodium,  furnished  a double 
compound,  which  has  yet  to  be  fully  examined.  The  pre- 
paration of  0 hexyl- mercaptan,  already  alluded  to,  was 
in  the  next  place  more  minutely  described.  It  appears  to 
be  the  sole  product  of  the  action  of  sulph-hydrate  of 
potassium  upon  the  0 alcohol.  This  body  combines 
readily  both  Yith  the  red  oxide  and  the  pcrchloridc  of 
mercury.  The  boiling  point  was  observed  to  be  142°  C. 
under  a pressure  of  760  mm.  Its  odour  was  similar  to 
the  other  mercaptans,  but  not  persistent.  It  combines 
both  with  solid  and  aqueous  potash;  but  on  gently  heat- 
ing the  solution  an  oily  layer  separates  out  which  remains 
to  be  further  examined.  The  author  showed  an  experi- 
ment which  demonstrated  the  facility  with  which  the 
potash  solution  of  0 hexyl-mercaptan  underwent  a change 
by  the  application  of  a moderate  heat.  The  sealed  tube, 
at  first  perfectly  transparent,  soon  became  turbid,  and 
allowed  an  oil  to  separate.  Sodium  evolves  hydrogen 
from  the  mercaptan,  and  forms  a white  solid  body. 

The  President,  in  moving  a vote  of  thanks  to  Professor 
Wanklyn,  pointedly  referred  to  the  interesting  and  im- 
portant difference  noticed  by  the  author  in  the  reactions 
of  potash  upon  the  acetate  and  the  iodide  of  hexyl. 

In  reply  to  Dr.  (Idling,  the  Author  explained  that  the 
product  of  the  decomposition  of  the  acetate  had  all  the 
properties  of  the  0 alcohol ; and  in  answer  to  Dr.  Hofmann, 
stated  that  he  had  not  yet  fully  examined  the  action  of 
ammonia  on  the  0 iodide  of  hexyl,  but,  so  far  as  he  could 
affirm  at  present,  there  appeared  to  be  much  hexylene 
liberated  and  but  a trace  of  alkali  formed. 

Dr.  Hofmann  stated  that  Professor  Wurts,  in  operating 
upon  the  0 iodide  of  amyl,  found  that  digestion  with  am- 
monia disengaged  much  amylone,  and  gave  rise  to  the 
production  of  a basic  body,  which  was  not,  however,  the 
ordinary  amylamine. 

Dr.  Frankland  having  inquired  about  the  optical  pro- 
perties of  the  a and  0 hexylic  alcohol, 

Professor  Wanklyn  said  he  had  not  yet  found  an  oppor- 
tunity of  examining  their  action  upon  light. 

After  a few  remarks  having  reference  to  the  theoretical 
constitution  of  bodies  in  this  class  and  other  series  closely 
related. 

The  President  requested  Dr.  Redwood  to  read  a com- 
munication from  Professor  R.  V.  Tuson,  descriptive?  of  the 
alkaloids  ho  had  discovered  in  castor  and  croton  seeds. 

The  author  commenced  by  referring  to  the  importance 
to  be  attached  to  the  study  of  plants  of  the  genera  Euphor- 
biacea,  which  had  furnished  many  valuable  medicinal 
remedies.  Although  the  oils  expressed  from  castor  and 
croton  seeds  had  been  so  long  employed  in  medicine,  the 
isolation  of  their  active  principles  had  not  yet  been  accom- 
plished. The  experiments  about  to  be  detailed  hsd  re- 
sulted in  the  identification  of  a new'  organic  alkaloid,  to 
which  the  author  applied  the  name  Rictnine.  For  the 
preparation  of  this  substance  the  following  method  w’as 
adopted : — The  crushed  castor  seeds  were  exhausted  with 
water,  the  aqueous  solution  being  filtered  and  evaporated 
over  a water  bath.  The  residue  was  then  treated  with 
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boiling  alcohol  and  allowed  to  cool,  in  order  that  certain 
resinous  impurities  might  separate,  then  filtered,  the  solu- 
tion partially  evaporated  and  allowed  to  stand  at  rest  for 
some  time,  when  the  impure  ricinine  crystallised  out. 
The  crude  product  w as  then  purified  by  solution  in  alcohol 
and  digesting  with  animal  charcoal.  The  substance  then 
took  the  form  of  rectangular  prisms  and  plates,  colourless, 
and  haring  a feebly  bitter  taste,  somewhat  like  that  of  the 
oil  of  bitter  almonds.  It  may  be  sublimed  with  trifling 
loss.  Heated  on  platinum  foil,  it  melts  and  burns  with  a 
fuligenous  flame.  Water  and  alcohol  dissolve  ricinine, 
but  it  is  insoluble  in  ether  and  benzol.  Nitrogen  is  an 
elementary  component,  since  the  pure  substance  gives  off 
ammonia  on  heating  with  caustic  potash.  It  dissolves 
apparently  without  alteration  in  concentrated  sulphuric 
acid.  Hot  and  cold  nitric  acid  likewise  dissolve  it  without 
production  of  red  vapours,  and  on  evaporation  furnish  (a 
nitro-compound  ?)  in  colourless,  acicular  crystals.  Hydro- 
chloric acid  forms  with  it  a salt  which  is  prone  to  decom- 
position during  evaporation.  When  to  the  aqueous  solu- 
tion of  this  hydrochlorate  is  added  bichloride  of  platinum 
no  precipitate  is  formed,  but  upon  Blowly  evaporating  the 
mixture  very  definite  orange  octohedra  crystallise  out. 
The  cold  saturated  solution  becomes  quite  solid  on  mixing 
with  perchloride  of  mercury  from  the  formation  of  beau- 
tiful silky  crystals  of  the  double  salt,  which  were  exhi- 
bited. By  the  action  of  water  on  castor  oil  itself,  the 
author  had  extracted  ricinine  perfectly  similar  to  that 
obtained  from  the  crushed  seeds.  The  administration  of 
two  grains  of  the  new'  alkaloid  to  a rabbit  wras  not  followed 
by  any  distressing  symptoms ; it  was  neither  poisonous 
nor  aperient.  By  a similar  process  the  author  extracted 
from  croton  seeds  a crystalline  organic  principle  very  like 
coscarilline,  but  there  were  differences  observed  in  their 
comportment  with  sulphuric  and  hydrochloric  acids. 

The  President  moved  a vote  of  thank9  to  Professor 
Tuson  for  his  interesting  communication.  If  he  had 
rightly  understood  the  author’s  statement,  it  appeared 
that  the  basic  substance  which  he  had  succeeded  in  sepa- 
rating from  castor  and  croton  seeds  was  not  the  purgative 
principle,  but  a less  active  ingredient,  which,  however, 
deserved  fuller  investigation. 

Dr.  Odlino  then  read  a paper,  by  Professor  A.  KEKULfe, 
entitled  “ On  the  Action  of  Hydrobromic  Acid  and  of  Ilydri - 
odic  Acid  upon  Polyatomic  Acids,  and  on  the  Behaviour  of 
the  lodo-substitution  Compounds  towards  Eydriodic  Acid." 
The  author  believed  that  the  atomicity  of  the  organic 
acids  was  a more  important  consideration  than  their 
basicity,  and  that  in  reviewing  their  theoretical  constitu- 
tion it  was  possible  to  conceive  hydrogen  as  existing  in 
three  distinct  forms  of  combination  ; thus,  the  hydrogen 
may  belong  to  the  radical  according  to  the  requirement  of 
the  theory  of  types  ; or,  secondly,  the  hydrogen  may  be 
substituted  by  metals  (hydrogen  of  acids) ; or,  thirdly,  it 
cannot  be  replaced  in  this  manner  (hydrogen  of  alcohols). 
Those  polyatomic  acids  whose  basicity  is  less  than  their 
atomicity  are  to  be  ranked,  with  respect  to  the  nature  of 
the  typical  atoms  of  hydrogen,  between  the  alcohols  and 
those  organic  acids  whose  basicity  is  equal  to  their 
atomicity.  The  primary  cause  of  these  differences  must 
be  looked  for  in  the  nature  of  those  atoms  which  surround, 
or  arc  associated  with,  the  respective  hydrogen  atoms ; 
thus  it  would  appear  that  the  chemical  nature  of  the  space 
ordinarily  occupied  by  the  hydrogen  atoms  must  be  the 
resultant  of  all  the  forces  of  attraction  which  the  various 
atoms  surrounding  this  space  can  exercise.  With  respect 
to  the  constitution  of  glycolic  acid  and  some  other  poly- 
basic  acids,  whose  basicity  is  less  than  their  atomicity,  and 
in  which  the  typical  atoms  of  hydrogen  are  not  precisely 
of  the  same  value,  the  author  considered  that  they  behave 
os  though  one  side  of  the  molecule  were  composed  of  an 
alcohol,  and  the  other  of  an  acid.  In  proceeding  to  support 
these  theoretical  views  by  facts,  the  author  mentioned  the 
circumstance  that  the  alcohols  give  rise  to  the  production 


of  chlorides  and  bromides  when  acted  upon  by  hydro- 
chloric or  hydrobromic  acid,  thus, — 

C,HeO  + UBr  = HaO  + C,H,Br ; 
whereas  with  acids  the  reaction  is  inverted,  the 
chloride  or  bromide  undergoes  decomposition  by  water ; for 
example 

CtHjOBr  + H,0  « HBr  + C,H402. 

If,  now,  in  glycolic  acid  and  lactic  acid  one  side  of  the 
molecule  behaves  like  an  alcohol,  these  acids  ought  to 
undergo  the  same  transformation  as  the  alcohols  by  the 
action  of  hydrobromic  acid,  forming  bromides  with  elimi- 
nation of  water.  These  bromides  are  known  to  be  identical 
w'ith  the  bromine  substitution  products  of  acetic  acid  and 
propionic  acid ; the  same  bodies  ought,  therefore,  to  be 
produced  as  kinds  of  ethers  from  glycolic  acid  and  lactic 
acid. 

i.  CiU4Oi  + HBr  *■  IIaO  + C,lI,BrO,. 

a.  C3U40,  + HBr  ~ H,0  ♦ C,UBBrO,. 

In  a similar  manner  the  bibaaic,  triatomic,  malic  acid  should 
furnish  bromo -succinic  acid,  thus-— 

C41I406  + HBr  = 11,0  + C4HftBr04. 
and  the  bibasic,  quadratomic  tartaric  acid  (containing  two 
alcoholic  hydrogen  atoms),  in  like  manner  the  bibromo- 
succinic  acid— 

C4HtO„  + a HBr  = aH,0  + C4H4Br,04. 

The  author,  in  the  next  place,  described  the  results  of 
several  experiments  upon  glycolic,  lactic,  and  malic  acids 
which  generally  supported  these  visws.  In  proceeding  to 
discuss  the  nature  of  the  action  of  iodine  upon  iodo-aub- 
stitution  compounds,  the  author  pointed  out  certain  diffe- 
rences in  the  behaviour  of  chlorine  and  bromine  on  the  one 
hand,  and  of  iodine,  which  are  easily  accounted  for  by  the 
varying  degrees  of  affinity  which  these  elements  possess 
for  hydrogen.  Referring,  then,  to  the  iodo- substitutes,  he 
found  that  iodo-acetic  acid  (prepared  according  to  the 
process  of  Perkin  and  Duppa),  was  easily  decomposed  by 
fuming  hydriodic  acid  with  liberation  of  iodine  ; likewise 
the  iodo- propionic  acid  of  Beilatein  was  similarly  affected 
at  a higher  temperature,  with  regeneration  of  the  acids — 
x.  CaH,IOa  + HI  c,h4o,  + 1,. 

2.  C,H6IO,  + HI  *=  C3H40,  + It. 

In  the  event  of  this  action  of  hydriodic  acid  upon  the 
iodo- substitution  compounds  of  organic  acids  being  proved 
to  be  a general  reaction,  it  is  evident  that  such  substitu- 
tion compounds  can  never  be  formed  directly  by  the  action 
of  iodine  upon  organic  acids.  When  iodo-salicylic  acid 
was  heated  with  hydriodic  acid  it  was  found  that  much 
free  iodine  was  liberated,  and  that  salicylic  acid  was  rege- 
nerated according  to  the  equation — 

C,H4IO,  + HI  * C^O^  + I,. 

This  observation  tended  to  cast  doubt  upon  the  assertions 
of  Kolbe  and  Lautemann,  whose  experience  was  stated  to 
be  directly  contrary.  It  was  possible,  however,  to  induce 
the  formation  of  iodo-salicylic  acid  by  the  intervention  of 
an  alkali,  and  the  following  equation  was  true — 

C-H^Oj  + I,  + KHO  =*  C,HbIO,  + 11,0  + KI. 

Under  these  circumstances,  a red  body  of  the  formula — 

c,h3i,o 

was  always  formed,  as  bad  been  previously  noticed  by 
Lautemann.  The  presence  of  iodic  acid  was  found  to 
assist  the  action  of  iodine  upon  these  organic  acids. 
When  applying  the  hydriodic  acid  to  the  reduction  of 
the  polvatomic  acids,  the  author  found  no  difficulty  in 
converting  glycolic  acid  into  acetic  acid.  There  were 
probably  two  stages  in  the  reaction,  the  second  of  which 
w as  a kind  of  retrograde  substitution.  The  conversion 
of  glycolic  into  acetic  acid  might  be  shown  by  the  follow- 
ing equations — 

C,H402  + HI  - HaO  + CjHjIO,. 

CAIO, + HI  «=  Ia  + C3H4Ot. 
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The  author  considered  these  reactions  might  bo  applicable 
in  a great  number  of  similar  instances,  several  of  which 
were  indicated  in  the  concluding  paragraph  of  his  com- 
munication, and  to  the  elucidation  of  some  of  these  points 
his  experiments  were  now  being  directed.  He  conceived 
the  following  reactions  to  be  possible — 

x.  CHI, + HI  = Ij  + CIIJj. 

Iodoform.  Iodido  of  Methyleno. 

a.  C2H*I?  + HI  = I,  + CjHjI. 

Iodide  of  ethylene.  Iodide  of  ethyl. 

3.  C.H4I.  + CHjI  = Ia  + CaH4  (CHJ  I = C3H,I. 

Iodide  of  Iodide  of  Iodide  of 

ethyleno.  methyl.  propyl. 

4.  C.H3IOa  + CH3I  = I,  + CaH,  (CHOOa  = C.H.O,. 

loi  scvtic  Iodido  of  Propionic 

aci'l.  methyl.  scid. 

The  Prbsidbnt  could  not  give  his  assent  to  all  the  pro- 
positions stated  in  the  interesting  communication  of  Pro- 
fessor Kekule.  The  distinction  between  alcohol-hydrogen 
and  basic  hydrogen  was,  he  considered,  unnecessary,  and 
not  supported  by  fact;  aud  the  speculations  regarding  the 
existence  of  spaces  around  the  atoms  of  hydrogen  were  not 
good  in  theory. 

Mr.  Perkin  stated  that  he  had  already  published  in  the 
Chemical  N ews*  some  three  or  four  years  ago  an  account 
of  the  conversion  of  brom- acetic  acid  into  lactic  ether,  and 
several  particulars  relating  to  glycolic  and  lactic  acids,  which 
were  now  brought  forward  as  newly -ascertained  facts. 

Professor  Wanklyn  had  made  experiments  on  the  action 
of  hydriodic  acid  upon  the  bromide  and  iodide  of  ethy- 
lene, and  found  that  iodine  was  liberated,  and,  in  fact,  that 
the  reaction  which  Professor  Kekule  now  speculated  upon 
was  already  ascertained  to  be  true. 

Dr.  Hofmann  stated  that  he  had  listened  with  great 
interest  to  the  important  developments  in  Professor 
Kekul£’s  paper,  more  especially  to  those  which  had  re- 
ference to  the  action  of  hydriodic  acid  upon  iodo-sub- 
stitutes.  The  action  of  hydriodic  acid  upon  iod-acetic 
and  iodo-propionic  acids  was  perfectly  analogous  to  that  of 
hydriodic  acid  upon  iod- aniline,  & detailed  account  of 
which  he  had  laid  before  tbe  Society  at  one  of  their  meet- 
ings in  the  laBt  month.t 

CaHJN  + HI  = C6HtN  + II. 

Iod -aniline.  Aniline. 

C,HsI03  + HI  * GAO,  + II. 

lod-acetie  acid.  Acetic  add. 

But  he  had  gone  e\*en  further,  and  shown  that  by  employ- 
ing, instead  of  hydriodic  acid,  hydriodic  ether  (iodide  of 
ethyl)  the  radical  ethyl  might  be  substituted  for  the  iodine 
contained  in  iod-aniline,  which  was  thus  easily  converted 
into  ethylaniline. 

CAIN  + C,HJ  - CJL  (CtHj)  N + II. 

Iod-onilino.  Ethylaniline. 

If  he  took  this  opportunity  of  reminding  the  Society  of 
these  experiments,  he  was  far  from  wishing  to  diminish 
the  value  or  the  originality  of  Professor  Kekule’ s observa- 
tions, who  had  obviously  been  led  to  similar  results  quite 
independently,  and  unacquainted  with  the  experiments 
just  quoted.  But  Professor  Kekule  having  at  the  con- 
clusion of  his  paper  expressed  his  intention  to  pursue  this 
inquiry,  and  to  examine  the  action  of  iodide  of  ethyl  upon 
iodo-substitutes,  be  (Dr.  Hofmann)  considered  it  desirable, 
by  reminding  the  Society  of  the  results  he  had  laid  before 
them,  to  reserve  for  himself  the  right  of  further  elabora- 
ting a reaction  which  he  had  been  the  first  to  point  out. 
The  speaker  then  mentioned  that  the  effect  of  hydriodic 
acid  upon  iodo-substitutes  was  readily  traceable  in  tbe 
preparation  of  iod-aniline  and  similar  substances.  The 
best  result  was  always  obtained  by  employing  a quantity 
of  iodine  sufficient  only  to  iodinate  hall  the  amount  of 
base,  so  as  to  eliminate  the  hydriodic  acid  generated  in 
the  form  of  hydriodate  of  aniline. 

can  + »I  - cain  + can, HI 

Aniline. IodAnlUne.  Hydriodate  of  aniline. 

• Vide  Chemical  News,  vol  Ul.,  p.  Si. 
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The  same  observation  applied  to  the  preparation  of  iodo- 
toluidine,  C7HeIN,  a base  of  remarkable  beauty,  which 
he  had  obtained  during  the  last  few  days.  In  conclusion. 
Dr.  Hofmann  remarked  that  the  formation  of  diniodide  of 
methylene  from  iodoform  by  simple  exposure  to  heat, 
which  he  had  pointed  out  some  years  ago  to  the  Society,  J 
was  no  doubt  a secondary  product  of  the  action  of  hydriodic 
acid,  separated  during  the  destruction  of  one  portion  upon 
another  portion  of  the  iodoform  not  yet  decomposed.  Large 
quantities  of  iodine  were  separated  in  this  reaction. 
The  results  thus  obtained  might  be  considered  as  an 
experimental  anticipation  of  the  suggestion  thrown  out 
by  Professor  Kekule,  that  the  action  of  hydriodic  acid 
upon  iodoform  would  probably  give  rise  to  the  formation 
of  diniodide  of  methylene. 

The  President  was  happy  in  being  able  to  announce  to 
the  meeting  the  pleasing  intelligence  that  Sir  Benjamin 
Brodic  had  so  far  recovered  from  the  effects  of  his  recent 
accident  that  he  would  be  prepared  to  address  the  Society 
at  its  next  meeting  on  May  5,  when  he  would  deliver  his 
promised  lecture  “ On  the  Organic  Peroxides  Theoretically 
Considered The  meeting  was  then  adjourned  until  that 
date. 


PHARMACEUTICAL  SOCIETY. 

April  so. 

Da.  Attfibld  continued  his  criticism  of  the  Pharma- 
copoeia, with  the  view  of  showing  how  far  the  authors  had 
succeeded  in  representing  the  advancement  which  has  been 
made  in  pharmaceutical  science  since  the  publication  of  the 
last  Pharmacopoeias.  Resuming  the  consideration  of  the 
Liquors,  the  lecturer  remarked  that  since  the  object  of 
publishing  a pharmacopoeia  is  the  instruction  of  the 
apothecary'  and  pharmaceutist  rather  than  the  man  ufacturer, 
it  was  to  be  regretted  that  the  simple  process  suggested 
by  Professor  Redwood  for  the  preparation  of  liquor  potassa: 
had  not  been  introduced.  This  process  consists  in  simply 
shaking  together  in  water  carbonate  of  potash  and  an 
excess  of  slaked  lime.  In  this  way  a purer  solution  is 
obtained  than  by  the  Pharmacopoeia  process.  Noticing 
the  Misturie,  Dr.  Attfield  observed  that  the  addition  of 
glacial  acetic  acid  to  dissolve  the  creosote  in  raisturse 
creosoti  seemed  unnecessary,  since  Pereira  asserted  that 
one  part  of  creosote  will  dissolve  in  eighty  parts  of  water, 
and  in  the  mixture  one  part  of  creosote  is  ordered  with  440 
of  water.  Speaking  of  mistune  ferri,  he  regretted  that 
bruised  myrrh  was  not  ordered  in  place  of  the  powder, 
inasmuch  as  it  has  been  shown  that  a much  more  elegant 
mixture  is  made  when  the  myrrh  is  carefully  rubbed  down. 
Passing  to  the  Pilule,  Dr.  Attfield  referred  to  the  experi- 
ments of  Mr.  Tyson,  an  excellent  pharmaceutist,  as  well 
as  medical  practitioner,  who  long  ago  pointed  out  that  a 
much  more  efficacious  pilula  hydrargyri  ia  made  by  em- 
ploying the  protoxide  instead  of  metallic  mercury.  Mr. 
Tyson's  formula  was  as  follows 

Hydrargyri  protoxidi,  3j. ; 

Conf.  rose  gall,  3iij. ; 

Fulv.  flor.  anthem,  3S8.  M. 

This  pill,  containing  only  half  the  quantity  of  mercury, 
Mr.  TyBon  said  was  the  same  colour  as  blue  pill,  far 
superior  to  it,  always  certain,  and  made  in  a few  minutes. 
The  difficulty  was  in  getting  a slate-colourcd  protoxide, 
but  the  author  showed  that  this  could  always  be  obtained 
by  treating  calomel  with  liquor  potassx  and  a little 
ammonia. 

Many  have  asked  the  use  of  hydrochloric  acid  in  the 
precipitation  of  podophyllum  resin.  Dr.  Attfield  explained 
that  the  object  was  the  precipitation  of  hydrochl orate  of 
berberine  (not  beberine),  which  is  present  in  podophyllum, 
and  is  supposed  to  contribute  to  the  action  of  the  drug. 
Referring  to  potass  a;  permanganas,  the  lecturer  observed 
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that  the  process  of  Bottler,  already  given  in  the  Chemical 
News,  is  preferable  to  that  of  the  Pharmacopoeia,  since  it 
excludes  the  possibility  of  having  the  permanganate  con- 
taminated by  the  presence  of  sulphate  of  potash.  The 
roundabout  process  for  preparing  neutral  sulphate  of 
potash  from  the  bisulphate  was  next  noticed,  and  Dr. 
Attfield  pointed  out  that  it  is  quite  sufficient  to  add  car- 
bonate of  potash  until  effervescence  ceased,  and  then 
evaporate  and  crystallise.  The  form  for  antimonial 
powder  the  lecturer  regarded  as  a feature  in  the  Pharma- 
copoeia. It  is  identical  with  that  recommended  as  early  a9 
184a  by  the  Mr.  Tyson  already  referred  to.  He  made 
many  analyses  and  many  physiological  experiments,  and 
came  to  the  conclusion  that  there  were  only  two  antimo- 
nial preparations  worthy  of  notice— the  tartrate  and  the 
oxide.  At  length  he  devised  the  mixture  of  oxide  and 
phosphate  of  lime,  such  os  we  have  in  the  British  Phar- 
macopoeia, which,  writing  in  1841,  he  expressed  a great  | 
wish  to  see  introduced  into  the  London  Pharmacopoeia. 
We  pass  by  the  lecturer’s  notice  of  the  powders.  Coming 
to  quina;  sulphas,  he  remarked  that,  in  testing  the  purity 
of  this  salt  by  the  directions  given,  “ pure ,f  ether  cannot 
be  employed,  since  the  amount  stated  is  not  sufficient  to 
take  up  all  the  quina.  The  officinal  ether  will  answer,  and 
the  word  " pure  ” should  have  been  omitted.  Referring 
to  santonin,  Dr.  Attfield  pointed  out  that  no  test  for  the 
presence  of  strychnia  is  given  in  the  Pharmacopoeia.  A 
case  is  recorded  in  which  a fatal  result  followed  the 
administration  of  santonin,  wltich  was  afterwards  found  to 
contain  strychnia.  Speaking  of  sodte  arsenios,  the  lecturer 
observed  that  if  this  salt  is  prescribed  in  pills,  the  substauco 
which  ought  to  be  dispensed  is  the  salt  with  14  atoms  of 
water,  and  not  the  anhydrous  snlt  which  is  used  for  the 
preparation  of  the  liquor ; and,  therefore,  prescribcrs  must 
remember  that  the  former  contains  only  37  per  cent, 
of  arsenic  acid,  while  the  latter  contains  nearly  6». 

• Soda;  carbonas  exaicatta.  Dr.  Attfield  thinks,  should 
have  been  ordered  to  be  prepared  from  the  bicarbonate  in 
accordance  with  the  recommendation  of  several  pharma- 
ceutists. This  yields  a white,  pulverulent,  oasily- soluble 
raonocarbonate,  superior  in  every  respect  to  the  hard  cake 
formerly  obtained  by  heating  the  carbonate  to  redness. 
In  speaking  of  the  new  formula  for  spiritus  ammoniac 
aroraaticus,  the  lecturer  mentioned  that  the  recommenda- 
tions of  some  pharmaceutists  have  been  carried  out  in  the 
Pharmacopoeia.  The  form  for  syrupus  ferri  phosphatis 
is  nearly  identical  with  that  given  by  Mr.  Gale.  (See 
vol.  i.,  p*  270,  Chemical  News.)  The  use  of  granu- 
lated sulphate  of  iron  Dr.  Attfield  regards  as  an 
unnecessary  refinement.  Each  drachm  of  the  syrup 
contains  one  grain  of  phosphate  of  iron  (jFeOPO*)  and 
twenty- five  minims  of  diluted  phosphoric  acid.  The 
lecturer  next  referred  at  some  length  to  the  tinctures,  and 
quoted  the  experiments  of  Burton,  who  determined  how  long 
it  took  to  exhaust  the  materials  of  many  tinctures  when 
they  were  suspended  in  a bag  at  the  upper  part  of  the 
menstruum.  The  results  showed  that  forty- eight  hours 
sufficed  for  most  tinctures,  the  exceptions  being  those 
which  the  British  Pharmacopoeia  orders  to  be  macerated 
for  a longer  period,  e.g.,  tinct.  opii.  and  assafcctida?,  and 
some  others.  Dr.  Attfield,  however,  suggested  that  the 
.subject  still  required  further  investigation,  which  would 
probably  result  in  the  discovery  of  improved  processes  for 
each  tincture.  In  making  tinct.  quina;,  it  was  pointed 
out  that  the  whole  of  the  quinine  may  be  dissolved  by 
digesting  for  a time  at  90°  to  ioo°.  'Hie  deposit  which 
sometimes  forms,  Mr.  Henningway  states,  is  caused  by  the 
orange  peel,  which  is  found  to  vary  in  nature. 

Unguentum  hydrarygri,  l)r.  Attfield  stated,  should 
be  prepared  at  once  from  the  black  oxide,  according  to 
the  recommendation  of  Mr.  Tyson,  since  it  has  been 
shown  that  metallic  mercury  is  incapable  of  permeating 
living  tissue,  and,  therefore,  the  efficacy  of  the  ointment 
must  be  entirely  owing  to  the  black  oxide  it  contains.  The 


process  for  ung.  hydrarg.  nitratis  he  commended.  The 
I form  for  vinum  ferri  is  of  doubtful  value,  since  a deposit 
soon  occurs,  and  the  strength  of  the  new  wine  is  as  un- 
certain os  that  of  the  old.  An  iron  wine  of  constant 
strength  and  appearance  is  still  needed. 

In  conclusion,  Dr.  Attfield  remarked  that  although  the 
fusion  of  the  three  Pharmacopoeias  into  one  must  be  con- 
sidered to  have  been  accomplished  in  a most  satisfactory 
manner,  and  be  a source  of  congratulation  to  all,  yet  it  is 
open  to  serious  question  whether  the  compilers  of  the 
work  have  accurately  represented  the  advancement  made 
in  pharmacy  during  the  past  thirteen  years.  The  com- 
ments made  and  published  show  that  while  the  materia 
medic  a part  of  the  book  may  be  regarded  ns  a success,  the 
preparations  and  compounds  are,  to  a great  extent,  a 
failure.  Such  a result  may  be  fairly  ascribed  to  want  of 
pharmaceutical  co-operation  in  the  work  of  compilation. 
Had  the  book  been  thrown  open  to  comment  before  publi- 
cation instead  of  after,  or  the  opinions  of  pharmaceutists 
elicited  in  some  other  way,  a Pharmacopoeia  might  have 
been  produced  which  would  have  commanded  the  con- 
fidence of  all  interested  in  its  pages. 


ROYAL  INSTITUTION  OF  OREAT  BRITAIN. 

Weekly  Evening  Meeting,  Friday,  March  4,  1864. 

Sir  Hbxky Holland,  Bart.,  M.D.,  D.C.L. , F.R.S.,  Vice- 
President,  in  the  Chair. 

PnorESSOR  G.  G.  Stokes,  M.A.,  D.C.L.,  Sec.  R.S.,  read 
a paper  “ On  the  Discrimination  of  Organic  Bodies  by  their 
Optical  Properties  ” 

The  chemist  who  deals  with  the  chemistry  of  inorganic 
substances  has  ordinarily  under  his  hands  bodies  endowed 
with  very  definite  reactions,  and  possessing  great  stability, 
so  as  to  permit  of  the  employment  of  energetic  reagent*. 
Accordingly  he  may  afFord  to  dispense  with  the  aids  sup- 
plied by  the  optical  properties  of  bodies,  though  even  to 
him  they  might  be  of  matcriul  assistance.  The  properties 
alluded  to  are  such  as  can  be  applied  to  the  scrutiny  of 
organic  substances  ; and  therefore  tho  examination  of  the 
bright  lines  in  flames  and  incandescent  vapours  is  not  con- 
sidered. This  application  of  optical  observation,  though 
not  new  in  principle  (for  it  waB  clearly  enunciated  by  Mr, 
Fox  Talbot  more  than  thirty  years  ago),  was  hardly  fol- 
lowed out  in  relation  to  chemistry,  ana  remained  almost 
unknown  to  chemists  until  the  publication  of  the  researches 
of  Professors  Bunsen  and  KirchhofF,  in  consequence  of 
which  it  has  now  become  universal. 

But  while  the  chemist  who  attends  to  inorganic  com- 
pounds may  confine  himself  without  much  loss  to  the 
generally-recognised  modes  of  research,  it  is  to  his  cost 
that  the  organic  chemist,  especially  one  who  occupies  him- 
self with  proximate  analysis,  neglects  the  immense  assist- 
ance which  in  many  cases  would  be  afforded  him  by  optical 
examination  of  the  substances  under  his  hands.  It  is  true 
tliat  the  method  is  of  limited  application,  for  a great  num- 
ber of  substances  possess  no  marked  optical  characters ; 
but  when  such  substances  do  present  themselves,  their 
optical  characters  afford  facilities  for  their  chemical  study 
of  which  chemists  generally  have  at  present  little  con- 
ception. 

Two  distinct  objects  may  he  had  in  view  in  seeking  for 
such  information  as  optics  can  supply  relative  to  the 
characters  of  a chemical  substance.  Among  the  vast 
number  of  substances  which  chemists  have  now  succeeded 
in  isolating  or  preparing,  and  which,  in  many  cases, 
have  been  but  little  studied,  it  often  becomes  a question 
whether  two  substances,  obtained  in  different  ways,  are 
or  are  not  identical.  In  such  cases  an  optical  comparison 
of  the  bodies  will  either  add  to  tfya  evidence  of  their 
1 identity,  the  force  of  the  additional  evidence  being  greater 
or  less  according  as  their  optical  characters  arc  more  or 
| less  marked,  or  will  establish  a difference  between  sub- 
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stances  which  might  otherwise  erroneously  have  been  sup- 
posed to  be  identical. 

The  second  object  is  that  of  enabling  us  to  follow  a 
particular  substance  through  mixtures  containing  it,  and 
thereby  to  determine  its  principal  reactions  before  it  has 
been  isolated,  or  even  when  there  is  small  hope  of  being 
able  to  isolate  it ; and  to  demonstrate  the  existence  of  a 
common  proximate  element  in  mixtures  obtained  from  two 
different  sources.  Under  this  head  should  be  classed  the 
detection  of  mixtures  in  what  wero  supposed  to  be  solu- 
tions of  single  substances.* 

Setting  aside  the  labour  of  quantitative  determinations 
carried  out  by  well-recognised  methods,  the  second  object 
is  that  the  attainment  of  which  is  by  far  the  more  difficult. 
It  involves  the  methods  of  examination  required  for  the 
first  object,  and  more  besides ; and  it  is  that  which  is  chiefly 
kept  in  view  in  the  present  discourse. 

The  optical  properties  of  bodies,  properly  speaking, 
include  every  relation  of  the  bodies  to  light ; but  it  is  by 
no  means  every  such  relation  that  is  available  fur  the 
object  in  view,  ltefractivo  power,  for  instance,  though 
constituting,  like  specific  gravity,  &c.,  one  of  the  characters 
of  any  particular  pure  substance,  is  useless  for  the  purpose 
of  following  a substance  in  a mixture  containing  it.  The 
same  may  be  said  of  dispersive  power.  The  properties 
which  arc  of  most  use  for  our  object  ore — first,  absorption ; 
and,  secoiidly,  fluorescence. 

Colour  has  long  been  employed  as  a distinctive  character 
of  bodies ; as,  for  example,  we  say  that  the  salts  of  oxide 
of  copper  are  mostly  blue.  The  colour,  however,  of  a body 
gives  but  very  imperfect  information  respecting  that  pro- 
perty on  which  the  colour  depends  ; for  the  same  tint  may 
be  made  up  in  an  infinite  number  of  ways  from  the  con- 
stituents of  white  light.  In  order  to  observe  what  it  is 
that  the  body  does  to  each  constituent,  we  must  examine 
it  in  a pure  spectrum.  [The  formation  of  a pure  spectrum 
was  then  explained,  and  such  a spectrum  was  formed  on  a 
screen  by  the  aid  of  the  electric  light.  On  holding  a cell 
containing  a salt  of  copper  in  front  of  the  screen,  and 
moving  it  from  the  red  to  the  violet,  it  was  shown  to  cast 
a shadow  in  the  red  as  if  the  fluid  had  been  ink,  while  in 
the  blue  rays  it  might  have  been  supposed  to  have  been 
water*  Chromate  of  potash  similarly  treated  gave  the 
reverse  effect,  being  transparent  in  the  rod  and  opaque  in 
the  blue.  Of  course,  the  transition  from  transparency  to 
opacity  was  not  abrupt ; and  for  intermediate  colours  the 
fluids  caused  a partial  darkening.  Indeed,  to  speak  with 
mathematical  rigour,  the  darkening  is  not  absolute  even 
when  it  appears  the  greatest ; but  the  light  let  through  is 
•o  feeble  that  it  eludes  our  senses.  In  this  way  the 
behaviour  of  the  substance  may  be  examined  with  reference 
to  the  various  kinds  of  light  one  after  another ; but  in 
order  to  see  at  one  glance  its  behaviour  with  respect  to  all 
kinds,  it  is  merely  requisite  to  hold  the  body  so  as  to 
intercept  the  whole  beam  which  forms  the  spectrum,  to 
place  it,  for  instance,  immediately  in  front  of  the  slit.] 

To  judge  from  the  two  examples  just  given,  it  might  be 
supposed  that  the  observation  of  the  colour  would  give 
almost  as  much  information  as  analysis  by  the  prison.  To 
show  how  far  this  is  from  being  the  case,  two  fluids  very 
similar  in  colour,  port  wine  and  a solution  of  blood,  were 
next  examined.  The  former  merely  caused  a general 
absorption  of  the  more  refrangible  rays  *,  the  latter  exhi- 
bited two  well-marked  dark  bands  in  the  yellow  and  green. 
These  bands,  firet  noticed  by  Hoppe,  are  eminently  cha- 
racteristic of  blood,  and  afford  a good  example  of  the 
facilities  which  optical  examination  affords  for  following  a 
substance  which  possesses  distinctive  characters  of  this 
nature.  On  adding  to  a solution  of  blood  a particular  salt 

• Tho  detection  of  mixtures  by  the  microscopic  examination  of 
Intermingled  crystals  properly  UjJonjf*  to  tho  first  head,  tho  question 
which  tho  observer  proposes  to  himself  being,  in  fuel,  whether  tho 
pore  substances  forming  tho  individual  crystals  are  or  are  not 
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of  copper  (any  ordinary  copper  salt,  with  tho  addition  of  a 
tartrate  to  prevent  precipitation,  and  then  carbonate  of 
soda),  a fluid  was  obtained  utterly  unlike  blood  in  colour, 
but  showing  the  characterist  c bands  of  blood,  while  at 
the  same  time  a good  deal  of  the  red  was  absorbed,  as 
it  would  have  been  by  the  copper  salt  alone.  On  adding, 
on  the  other  hand,  acetic  acid  to  a solution  of  blood,  the 
colour  was  merely  changed  to  a browner  red,  without  any 
precipitate  being  produced.  Nevertheless,  in  the  spectrum 
of  this  fluid  the  bands  of  blood  had  wholly  vanished, 
while  another  set  of  bands  less  intense,  but  still  very  cha- 
racteristic, made  their  appearance.  This  alone,  however, 
does  not  decide  whether  the  colouring  matter  is  decom- 
posed or  not  by  the  acid ; for  as  blood  is  an  alkaline 
fluid,  the  change  might  be  supposed  to  be  merely  analogous 
to  the  reddening  of  litmus.  To  decide  the  question  we 
must  examine  the  spectrum  when  the  fluid  is  again 
rendered  alkaline,  suppose  by  ammonia,  which  docs  not 
affect  the  absorption  bands  of  blood.  The  direct  addition  of 
ammonia  to  the  acid  mixture  causes  a dense  precipitate, 
which  contains  the  colouring  matter,  which  may,  how- 
ever, be  separated  by  the  use  merely  of  acetic  acid  and 
ether,  of  which  the  former  was  already  used,  and  the 
latter  does  not  affect  the  colouring  matter  of  blood.  This 
solution  gives  tho  same  characteristic  spectrum  as  blood 
to  which  acetic  acid  has  been  added  ; but  now  there  is  no 
difficulty  in  obtaining  the  colouring  matter  in  an  ammo- 
niacal  solution.  In  the  spectrum  of  this  solution,  the 
sharp  absorption  bands  of  blood  do  not  appear,  but 
instead  thereof  there  is  a single  bund  a little  nearer  to  the 
rei I,  and  comparatively  vague  [thi9  was  shown  on  a 
screen].  This  difference  of  spectra  decides  the  question, 
and  proves  that  htematin  (the  colouring  matter  prepared 
by  acid,  &c.)  is,  as  Hoppe  stated,  a product  of  decom* 

I position. 

The  spectrum  of  blood  may  be  turned  to  account  still 
further  in  relation  to  the  chemical  nature  of  that  sub- 
stance. The  colouring  matter  contains,  as  is  well  known, 
a large  quantity  of  iron  ; and  it  might  be  supposed  that 
the  colour  was  due  to  some  salt  of  iron,  more  especially  as 
some  salts  of  peroxide  of  iron,  sulphocyanide  for  instance, 
have  a blood-red  colour.  But  there  is  found  a strong 
general  resemblance  between  salts  of  the  same  metallic 
oxide  as  regards  the  character  of  their  absorption.  Thus 
the  salts  of  sesquioxide  of  uranium  show  a remarkable 
system  of  bands  of  absorption  in  the  inore  refrangible  part 
of  the  spectrum.  The  number  and  position  of  the  bunds 
differ  a little  from  one  salt  to  another ; but  there  is  the 
strongest  family  likeness  between  the  different  salts.  Salts 
of  sesquioxide  of  iron  in  a similar  manner  have  a family 
likeness  in  the  vagueness  of  the  absorption,  which  creeps 
on  from  one  part  of  the  spectrum  to  another  without  pre- 
senting any  rapid  transitions  from  comparative  transparency 
to  opacity  and  the  converse.  [The  spectrum  of  Bulpho- 
eyanide  of  peroxide  of  iron  was  shown  for  the  sake  of  con- 
trasting with’ blood.]  Hence  the  appearance  of  such  a 
pecular  system  of  bands  of  absorption  in  blood  would 
negative  the  supposition  that  its  colour  is  due  to  a salt  of 
iron  as  such,  even  had  we  no  other  means  of  deciding. 
The  assemblage  of  the  facts  with  which  wc  are  acquainted 
seems  to  show  that  the  colouring  matter  is  some  complex 
compound  of  the  five  elements,  oxygen,  hydrogen,  carbon, 
nitrogen,  and  iron,  which  under  the  action  of  acids  and 
otherwise,  splits  into  ha-matin  and  globulin. 

-This  example  was  dwelt  on,  not  for  its  own  sake,  but 
because  general  methods  are  most  readily  apprehended  in 
their  application  to  particular  examples.  To  show  one 
example  of  the  discrimination  which  may  be  effected  by 
the  prism,  the  spectra  were  exhibited  of  the  two  kinds  of 
red  glass  which  (net  to  mention  certain  inferior  kinds)  arc 
in  common  use,  and  which  arc  coloured,  one  by  gold,  and 
the  other  by  suboxidc  of  copper.  Both  kinds  exhibit  a 
single  band  of  absorption  near  the  yellow  or  green  ; but 
the  band  of  the  gold  glass  is  situated  very  sensibly  nearer 
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to  the  blue  end  of  the  spectrum  than  that  of  the  copper 
glass. 

In  the  experiments  actually  shown,  a battery  of  fifty 
cells  and  complex  apparatus  were  employed,  involving 
much  trouble  and  expense.  But  this  was  only  required 
for  projecting  the  spectra  on  a screen,  so  as  to  be  visible 
to  a whole  audience.  To  see  them,  nothing  more  is 
required  than  to  place  the  fiuid  to  be  examined  (contained, 
suppose)  in  a test  tube,  behind  a slit,  and  to  view  it 
through  a small  prism  applied  to  the  naked  eye,  different 
strengths  of  solution  being  tried  in  succession.  In  this 
way  the  bands  may  be  seen  by  any  one  in  fax  greater  per- 
fection than  when,  for  the  purpose  of  a lecture,  they  arc 
thrown  on  a screen. 

(To  bo  continued.) 


ACADEMY  OF  SCIENCES. 

April  18. 

A NOTE  entitled  “ Theoretical  Researches  on  the  Formation 
of  Positive  Photographic  Print* ,”  by  MM.  Davanne  and 
Girard,  was  presented.  The  authors  do  not  seem  to  have 
discovered  anything  new  in  the  course  of  their  researches, 
unless  the  following  method  of  restoring  faded  prints  be 
considered  a novelty  : — “ If,  in  consequence  of  defective 
preparations,  a print  fades  (yellow),  the  change  may  be 
arrested,  and  a part  of  its  primitive  brilliancy  restored  by 
toning  it  afresh  in  a concentrated  solution  of  neutral  chloride 
of  gold.  A note  '•  On  the  Action  of  Chlorine  on  Methyl 
by  Mr.  Schorlemrner,  was  read.  The  author  exposed  to 
diffused  light  bottles  full  of  a mixture  of  equal  volumes  of 
chlorine  and  methyl,  and  so  obtained  chlorhydric  ether  of 
vinic  alcohol  and  a monochlorinated  compound  of  the 
same  ether.  M.  F.  Pisani  presented  An  Analysis  and 
Chemical  Study  of  the  Mineral  Pollux  found  in  the  island 
of  Elba.  This  rare  mineral  had  only  been  analysed  by 
Planner,  who  found  it  to  be  principally  composed  of  silica, 
alumina,  potash,  and  soda,  but  could  only  make  the  per- 
centage sum  of  the  constituents  91*75.  M.  Pisani  has 
recently  analysed  a specimen  of  pollux,  and  found  it  to 
contain  34  p-.r  cent,  of  ctesium.  The  author  points  out  that 
Plattner  took  the  precipitated  chloro-platinatc  as  a potas- 
sium compound,  and  calculated  accordingly  ; but  if  the 
chloroplatinatc  be  calculated  for  caesium,  the  numbers  are 
found  to  closely  agree  with  those  obtained  by  M.  Pisani 
himself.  This  shows  the  importance  of  setting  down  the 
results  of  analyses  conscientiously  without  making  up  the 
••  loss." 

M.  Remale  communicated  a note  “ On  the  Sulphur  Com- 
pounds of  Cranium.”  The  author  poured  an  excess  of 
sulphide  of  ammonium  into  a solution  of  nitrate  of 
uranium  in  alcohol,  and  obtained  a brown  precipitate 
which  he  believes  to  be  a sulphide  of  uranyle  (UrA)S. 
M.  Peligot  supposes  the  existence  of  the  radical  uranyle 
to  ^ account  for  the  circumstance  that  sesquioxide  of 
uranium  forms  neutral  salts  with  one  equivalent  of  acid. 
Thus,  the  sesquioxidc  is  the  oxide  of  uranyle  (UraOj)0. 

MM.  Hertlielot  and  Fleurica  contributed  a note  “ On  the 
Proportion  of  Tartaric  Acid  in  drape  Juice  and  Wint,** 
The  researches  of  the  authors  show  that  the  vinous  fer- 
mentation is  a very  complicated  process — much  more  com- 
licated  than  the  alcoholic  fermentation  properly  so-called, 
t seems  that  in  the  course  of  fermentation  much  of  the 
acidity  of  the  gTape  juice  disappears  beyond  that  wh\ph 
can  be  accounted  for  by  the  precipitation  of  cream  of 
tartar — “ a circumstance  the  more  unexpected,"  say  the 
authors,  “since  the  fermentation  itself  produces  acids.” 


<b«>n>icul  KocU-tr.  — The  next  meeting  of  this 
Society  will  be  held  on  Thursday  next,  at  eight  o'clock, 
when  the  following  paper  will  be  read  : — “ On  the  Organic 
Peroxides  Theoretically  Considered,”  by  SirB.  C.Brodie. 
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International  Exhibition : Jurors*  Report.  Class  II.,  Section 

A . Chemical  Products  and  Processes.  Reporter,  A.  W. 

Hofmann,  F.R.S.,  LL.D.,  &c.,  &c. 

(eighteenth  notice.) 

(Continued  from  page  IJ4.) 

W*  come  now  to  the  section  of  Report  devoted  to  the 
industry  of  distilled  hydrocarbons.  The  reporter  here 
gracefully  acknowledges  the  assistance  of  Dr.  Frankland, 
who  seems  to  have  furnished  a chronological  sketch  of  the 
industry,  interwoven  with  descriptions  of  products  and 
processes. 

It  was  just  before  the  Exhibition  of  1851  that  Mr.  Young 
began  to  distil  boghead  coal  at  a low  red  heat,  and  so  com- 
menced in  this  country  the  manufacture  which  has  received 
such  an  extraordinary  development.  In  1857  Mr.  De  La 
Rue  took  out  a patent  for  distilling  Rangoon  tar,  first  with 
a current  of  steam  to  remove  the  lighter  oils,  and  then  with 
superheated  steam  to  obtain  paraffin.  At  the  date  of  the 
French  Exhibition  (in  1855)  the  condition  of  the  industry 
is  thus  summed  up  : — 1.  Boghead  coal  was  being  largely 
distilled  for  the  liquid  and  solid  products,  used,  for  the 
most  part,  as  lubricating,  but  also  to  some  extent  as  illu- 
minating agents.  2.  The  same  products  were  also  obtained 
from  gas  tar.  3.  Bituminous  schist,  resin,  and  peat  were 
being  largely  worked  for  similar  purposes,  chiefly  for 
illuminating  agents.  4.  Lastly,  Mr.  De  La  Rue  had  called 
attention  to  the  value  of  native  tar  as  a source  of  similar 
products. 

This,  it  must  be  confessed,  is  but  a very  meagre  sketch 
of  the  early  (some  will  say  late)  history  of  the  industry  of 
distilled  hydrocarbons ; but  it  is  all  this  report  affords 
us,  and  we  pass  on  to  the  processes  of  distillation  and 
purification  now  in  use.  Mr.  Young,  as  everybody 
now  knows,  distils  boghead  coal  at  a low  red  heat ; the 
crude  oil  so  obtained  is  treated  with  a current  of  steam 
to  remove  the  naptha ; the  residue  is  then  treated 
with  strong  sulphuric  acid,  whereby  naphthaline  and 
a number  of  products  of  a similar  composition  to  olefiant 
gas  are  decomposed.  Agitation  with  a strong  solution  of 
caustic  soda  now  causes  the  separation  of  tarry  matter, 
which  takes  its  place  between  the  soda  lye  and  the  purified 
oil,  when  the  mixture  is  left  at  rest.  T ne  oil  is  now  run 
off,  and  rectified  by  distillation  ; the  more  volatile  part  is 
sold  as  an  illuminating,  and  the  less  volatile  as  a lubri- 
cating agent. 

Gas-tar  is  treated  differently.  It  is  first  rectified*  and 
the  distillate  is  then  mixed  with  a solution  of  chloride  of 
lime.  The  mixture  is  then  briskly  agitated,  and  diluted 
hydrochloric  acid  is  added  until  all  the  chlorine  is  expelled 
from  the  chloride.  The  more  alterable  portion  of  the  oil 
is  thus  oxidised,  and  subsequent  treatment  with  soda  lye, 
as  in  the  former  instance,  separates  the  tar,  and  leaves  the 
supernatant  oil  free  for  rectification.  The  richer  tar  from 
Scotch  c&ntiels  it  seems  can  be  profitably  treated  in  this 
way. 

Petroleum  or  rock  oil,  from  the  United  States  and 
Canada*  ore,  however,  at  present  formidable  competitors 
with  the  distilled  oils  ; but  how  little  the  manufacture  of 
the  oils  has  been  affected  may  be  judged  from  the  state- 
ment made  in  this  report,  that  the  production  of  paraffin 
oil  in  the  United  Kingdom  “during  the  last  year  [i86x, 
we  presume]  reached  the  enormous  amount  of  2,300,000 
gallons.” 

The  manufacture  of  paraffin  and  the  accessory  products 
from  a light  coloured  lignite,  is  carried  on  to  a consider- 
able extent  in  Prussia,  and  a very  good  description  of  the 
processes  employed  is  given  in  the  Report.  The  lignite 
appears  to  be  first  distilled  for  tar,  which  is  first  freed  from 
water,  and  then  rectified  : the  distillate  now  obtained  is 
treated  with  caustic  soda  to  remove  carbolic  acid.  After 
the  separation  of  the  corbolate  t>f  soda  solution,  the 
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oil*  arc  treated  with  sulphuric  acid,  and  the  purification 
carried  on  in  the  ordinary  way.  The  acid  solution  sepa- 
rated in  this  latter  part  of  the  process  is  mixed  with  the 
alkaline  carbolate  and  the  crude  carbolic  acid  obtained  is 
used  to  impregnate  railway  sleepers,  while  the  sulphate  of 
soda  is  sold  to  alkali  makers.  The  method  used  for  purify- 
ing the  paraffin  we  need  not  notice.  One  ton  of  this  light 
coloured  lignite  it  seems  will  yield  31*5  lbs.  of  hard 
paraffin,  31*5  lbs.  of  soft  paraffin,  70  lbs.  of  photogen 
(lighter  oil)  and  80  lbs.  of  solar  (heavier)  oil.  The  softer 
paraffin  is  mixed  with  stearinc  and  made  into  candles. 

We  may  quote  hero  the  results  obtained  by  Wagenmann, 
who  made  numerous  determinations  of  the  amounts  of 
products  obtainable  by  tho  distillation  of  peat,  lignite, 
and  bituminous  shale. 
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The  results  seem  to  show  that  the  extraction  of  these 
illuminating  and  lubricating  agents  from  peat  is  not  likely 
to  be  profitable  as  long  as  they  hate  to  compete  with  the 
products  from  coal  and  lignite. 

Photogen,  according  to  Herr  Wagenmann,  44  should  be 
very  mobile,  as  it  has  frequently  to  ascend  a wick  to 
the  height  of  six  inches.  The  best  has  the  »p.  gr. 
0-815  to  9*835.  Those  which  hate  the  sp.  gr.  of  only 
0-78  are  dangerous*  as  they  contain  oils  which  boil  at 
60*  C.,  and  readily  forming  explosive  mixtures  in  the 
air-spaces  of  the  lamps  in  which  they  are  consumed.  On 
the  other  hand,  photogen  sp.  gT.  0-840  and  upwards  is 
nearly  useless,  as  it  cannot  ascend  a wick  with  sufficient 
facility. 

44  Solar  oil  should  not  contain  any  oils  of  leas  sp.  gr. 
than  0*870,  nor  more  than  0-920.  Its  sp.  gr.  generally 
rangea  between  0-885  and  0 895,  Cooled  to  io°  C.,  it 
ought  not  to  deposit  paraffin;  and  when  agitated  the 
bubbles  of  air  ought  not  to  rise  to  the  surface  more  rapidly 
than  in  colza  oil. 

“ Lubricating  oil  ought  to  have  a sp.  gr.  varying  from 
0-920  to  0-950,  and  to  possess  but  a very  slight  odour.  It 
is  frequently  mixed  with  Gallipoli  oil.  Although  it  con- 
tains paraffin,  it  ought  not  to  deposit  any  when  cooled 
to  a®  C.M 

The  report  gives  no  account  of  the  practical  mode  and 
the  results  of  coal  distillation  in  this  country,  which  it  is 
remarked  “ is  a source  of  considerable  disappointment." 

We  can  notice  but  briefly  the  Hussion  works,  near 
Bakou,  on  the  Caspian.  Here  the  inflammable  gas  which 
issues  from  the  earth  is  collected  in  gasholders,  and  used 
as  a source  of  heat  for  the  distillation  of  the  petroleum, 
and  also  a bitumen,  called  naphthayil.  There  is  another 
factory  on  the  island  Svatoi,  on  the  Caspian,  where  a sub- 
stance resembling  dark  coloured  wax  and  named  naphtha - 
dehyl  is  distilled.  The  substance  is  found  in  large  quan- 
tities on  the  bland,  and  also  on  the  eastern  shores  of  the 
Caspian.  The  successful  working  of  these  deposits  suggests 
the  possibility  of  the  similar  utilisation  of  the  analogous 
deposit  found  in  Derbyshire.  In  the  hope  of  this,  it  seems 
that  this  substance,  locally  known  as  “ Devil’s  dung,"  is 
being  stored  in  caves  on  the  High  Peak. 


NOTICES  OF  PATENT'S. 

Grants  of  Provisional  Protection  for  Six  Months . 

3307.  John  Dale  and  Heinrich  Caro,  Manchester,  44  Im- 
provements in  obtaining  colouring  matters  for  dyeing  and 
printing." — Petition  recorded  December  31,  1863. 

543.  Alfred  Ford,  Trafalgar  Works,  Peckham,  Surrey, 

“ An  improved  method  of  manufacturing  floor  cloth."— 
Petition  recorded  March  4,  1864. 

605.  John  Clayton,  Wolverhampton,  Staffordshire,  “ Im- 
provements in  reverberatory  and  other  furnaces  for  heating 
and  melting  iron  and  steel,  and  for  other  like  purposes.” 

617.  Robert  Hanham  Collyer,  M.D.,  Ph.D.,  F.C.S., 
Beta  House,  Alpha  Road,  St.  John's  Wood,  London, 
u An  improved  apparatus  and  process  for  the  conversion 
of  substances  into  material  for  the  manufacture  of  paper 
and  textile  purposes." 

631.  John  Henry  Johnson,  Lincoln's  Inn  Fields,  London, 
**  Improvements  in  the  manufacture  of  soap." — A commu- 
nication from  Jean  Baptiste  Vasseur  and  Alexis  Mahot, 
Paris. 

635.  Raymond  Fletcher,  Siddall's  Road,  Derby,  ‘‘A 
new  compound  uaed  for  varnishing  paperhangings  and 
other  articlea." 

674.  Richard  Archibald  Brooman,  Fleet  Street,  London, 
44  Improvements  in  treating  vegetable  textile  matters  in 
separating  filamentous  matters  therefrom,  and  the  appli- 
cation of  such  matters  to  spinning,  weaving,  and  dyeing." 
—A  communication  from  Etienne  Mallard,  Florcntin  Bon- 
neau,  Adolphe  Dumont, and  Napoleon  Jean  Claude  Canoby, 
Paris. 

677.  John  Dauglish,  M.D.,  Reading,  Berkshire,  44  Im- 
provements in  the  manufacture  of  aerated  bread,  and  in 
apparatus  to  be  used  in  this  manufacture.’* 

695.  Frederick  Tolhausen,  Iloulevart  Magenta,  Paris, 
“ An  improved  process  for  preserving  iron  from  corrosion, 
as  produced  by  the  influence  of  air  and  sea  water." — A 
communication  from  Mr.  Charles  de  Bussy,  Avenue  de 
Villars,  Paris.— Petition  recorded  March  *8,  1864. 

Notices  to  Proceed. 

584.  James  Preston  Worrall,  Ordsall,  Lancashire, 44  Cer- 
tain improvements  in  dyeing  or  colouring  looped,  cut  pile, 
or  raised  textile  fabrics  composed  of  cotton  and  silk."— 
Petition  recorded  March  9,  1864. 

2951.  Davis  Wilson  Rea,  Upper  Thame*  Street,  London, 
44  Improvements  in  preserving  animal  and  vegetable  sub- 
stances.'*— Petitions  recorded  November  29,  1863. 

2963.  George  Parkit*,  Tryddyn,  Flintshire,  44  Improve- 
ments in  apparatus  employed  in  the  manufacture  of  paraf- 
fin and  other  liko  oils  from  shale,  cannel,  and  other 
minerals." 

2980.  Thomas  Gray,  Mitcham,  Surrey,  41 A new  method 
of  discharging  colour  from  rags  used  for  papermaking  or 
other  purposes,  and  in  treating  of  vegetable  fibres  by  such 
process.” 

2987.  Heinrich  Ilirzel,  Terminus  Hotel,  London  Bridge, 
Southwark,  Surrey,  44  Improvements  in  extracting  essences 
and  perfumes,  and  aUo  oils  and  fats  from  matters  con- 
taining them  ; also  in  bleaching  and  purifying  oils  and 
fats,  and  in  apparatus  employed  therein." — Petitions  re- 
corded November  27,  1863. 

3022.  William  Wilson,  Manchester,  44  Improvements  in 
generating  gas  for  illuminating  and  other  purposes,  when 
made  by  passing  atmospheric  air  over  or  through  volatile 
oils,  and  treating  such  gas  and  the  gas  made  from  coal  or 
cannel,  after  leaving  the  generators,  so  as  to  improve  the 
heating  and  illuminating  qualities  thereof,  and  in  the  ap- 
paratus for  effecting  the  same." 

3029.  Henry  Holdrege,  Irvington,  New  York,  U.S., 
44  Improvements  in  the  process  and  manner  of  making  gas 
frr  illuminating,  heating,  and  other  purposes,  a part  of 
which  may  also  be  applied  to  the  production  of  metallic 
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Miscellaneous — Answers  to  Correspondents. 


| CnniKAL  Views, 

1 April* 0,1804. 


oxides." — A communication  from  William  Henry  Gwynne. 
New  York,  U.S. 


CORRESPONDENCE, 

Identity  of  AconcUa  i cith  Karcotine. 

To  the  Editor  of  the  Chemical  Njiws. 

Sin, — Haring  received,  some  time  ago,  from  my  friend, 
Mr.  II.  Draper,  a specimen  of  the  alkaloid  discovered  by 
Messrs.  T.  and  H.  Smith,  of  Edinburgh,  in  aconitum 
napellua,  I thought  it  probable  that  some  interesting 
results  might  bo  obtained  by  submitting  a solution  of  the 
alkaloid  to  the  action  of  polarised  light.  My  object  was 
to  compare  the  change  in  the  plane  of  polarisation  of  a 
ray,  produced  by  transmission  through  a tube  filled  with 
this  solution,  with  the  change  similarly  produced  by  a 
solution  of  narcotine.  This  I was  enabled  to  do  with  very 
great  accuracy  by  means  of  an  instrument  which  I de- 
scribed at  a meeting  of  the  Royal  Irish  Academy  in 
January,  1863. 

The  experiment  was  made  as  follows  : — 

1.  I dissolved  2*95  gr.  of  nconelia  in  i)  cubic  inches  of 
chloroform,  and  determined  the  rotatory  power  of  the 
solution.  I then  made  a solution  of  narcotine  of  the  same 
strength,  and  measured  its  rotatory  power  in  the  samo  way, 
Had  these  powers  differed  from  each  other  by  the  ^th 
part,  I could  not  have  failed  to  see  that  they  w ere  unequal. 
No  difference,  however,  could  be  detected.* 

2.  Knowing  the  rotation  produced  by  a solution  of  nnr- 
cotine  to  be  reversed  by  the  addition  of  an  acid,  I was 
anxious  to  ascertain  whether  the  same  were  true  of  a 
solution  of  aconella.  In  this  experiment  I was  obliged  to 
use  as  the  solvent  rectified  spirit,  inasmuch  as  the  water 
contained  in  the  dilute  acid  which  I employed  would 
have  rendered  the  chloroform  turbid.  This  made  the 
experiment  more  difficult,  narcotino  being  very  sparingly 
soluble  in  spirit.  In  fact,  I was  with  difficulty  able  to 
dissolve  one  grain  of  cither  substance  in  a cubic  inch  of 
cold  spirit. 

Having  made  two  similar  solutions  of  aconella  and  nar- 
cotine, I measured  their  rotatory  powers  before  and  after 

the  addition  of  an  acid.  The  results  were  as  follows : 

o.  In  both  cases  the  rotation  was  reversed, 
b.  Working  by  m,  the  ratio  of  the  left-handed  rotation 
produced  by  the  solution  of  aconella  to  the  right-handed 
rotation  produced  by  the  same  solution  when  acidulated, 
and  by  m',  the  same  ratio  for  narcotine,  I found — 


The  acid  used  was  hydrochloric,  and  was  added  in 
excess  ; the  same  quantity,  of  course,  being  used  for  each 
solution. 

These  results  seem  to  leave  little  doubt  of  the  identity 
of  aconella  with  narcotine,  I am,  Ac. 

John  II.  Jellett, 

Professor  of  Natural  Philosophy  to  the 
University  of  Dublin. 

Trinity  College,  Dublin,  April  16. 


MISCELLANEOUS. 

Chemistry  at  the  College  of  Physicians.— It  is 

related  in  the  pages  of  one  of  our  contemporaries,  that  at 
a recent  meeting  of  the  College  of  Physicians,  Dr.  Frederic 
Farre  made  the  following  statement  in  reference  to  the 
change  of  names  of  the  chlorides  of  mercury  in  the 
British  Pharmacopoeia " When  the  chemical  equivalent 
of  mercury  was  joo,  calomel  was  the  chloride  and  corro- 
sive sublimate  the  bichloride  ; but  at  the  time  of  the  pre- 
paration of  the  new  Pharmacopcria,  most  distinguished 
chemists  held  that  the  chemical  equivalent  of  mercury 
was  200 ; thus  calomel  became  the  subchloride  and  corro- 


sive sublimate  the  chloride,  and  it  was  necessary  to  define 
them  accordingly.  He  (Dr.  Farre)  believed  that  quite 
recently  some  chemists  had  reverted  to  the  old  notion  that 
the  chemical  equivalent  of  mercury  was  only  100/  ’ As 
the  meetings  of  the  College  are  not  officially  reported,  we 
have  no  means  of  knowing  whether  Dr.  Farre’s  words 
were  correctly  taken  down  or  not ; but  the  statement  is  a 
series  of  mistakes  from  beginning  to  end.  The  facts  are 
that  when  the  equivalent  of  mercury  was  200,  calomel  was 
the  chloride  and  corrosive  sublimate  the  bichloride,  but  at 
the  time  of  the  preparation  of  the  British  Pharmacopoeia 
some  chemists  held  that  the  chemical  equivalent  of  mer- 
cury was  100;  but  now  (April,  1864),  some  other  chemists 
are  reverting  to  the  old  notion  that  the  chemical  equivalent 
of  mercury  is  200.  Thus  Dr.  Farre*  s statements  ought  all 
to  be  reversed  in  order  to  be  accurate.  By  the  established 
rules  of  chemical  nomenclature,  20oIIg.  + 72CI.  must  be 
the  bichloride,  or  corrosive  sublimate ; and  20oIIg.  + 36CI. 
must  be  the  chloride,  while  if  the  chemical  equivalent 
of  mercury  be  100,  then  rooHg.  + 36CI.  must  be  the 
chloride  (still  corrosivo  sublimate),  and  20oIIg.  36CI. 
(doubling  the  equivalent  of  mercury),  must  be  the  sub- 
chloride. Wo  offer  these  remarks  to  the  College  of 
Physicians,  and  to  the  Chemical  Fellows  who  were  pro- 
bably present  at  the  meeting,  as  Dr.  Alfred  Taylor,  Dr. 
Bence  Jones,  Dr.  Garrod,  Dr.  Owenllees,  and  others. — 
Medical  Circular. 

Royal  ■ n«t ittition.  — Monday,  May  2,  at  two, 
Anniversary  Meeting.  Tuesday,  May  3,  at  three.  Pro- 
fessor Marshall,  “ On  Animal  Life."  Thursday,  May  4, 
at  three,  John  Hullah,  Esq.,  “On  Music"  (1600-1750). 
Friday,  May  5,  at  eight,  Professor  Roscoo  “ On  Indium, 
Ac."  Saturday,  May  6,  at  three,  Professor  Frankland 
“On  the  Metallic  Elements." 

Why  Ihfi  Work  In  Ihs  hark.  — A lifetime 
might  be  spent  in  investigating  the  mysteries  hidden  in  a 
bee-hive,  and  still  half  of  the  secrets  would  be  undis- 
covered. The  formation  of  the  cell  has  long  been  a cele- 
brated problem  for  the  mathematician,  whilst  the  changes 
which  tlie  honey  undergoes  offer  at  least  an  equal  interest 
to  the  chemist.  Every  ono  knows  what  honey  fresh  from 
the  comb  is  like.  It  is  a clear  yellow  syrup,  without  a 
trace  of  solid  sugar  in  it.  Upon  straining,  however,  ie 
gradually  assumes  a crystalline  appearance— it  mntiira,  as 
the  saying  is — and  ultimately  becomes  a solid  mass  of 
sugar.  It  lias  not  been  suspected  that  this  change  was  a 
photographic  action.  That  the  same  agent  which  altera 
the  molecular  arrangement  of  the  iodide  of  silver  on  the 
excited  collodion  plate,  and  determines  the  formations  of 
camphor  and  iodine  crystals  in  a bottle,  causes  the  syrupy 
honey  to  assume  a crystalline  form.  This,  however,  is 
the  case.  M.  Scheibler  has  enclosed  honey  in  stoppered, 
flasks,  some  of  which  he  has  kept  in  perfect  darkness, 
whilst  others  have  been  exposed  to  the  light.  The  invari- 
able result  has  been  that  the  sunned  portion  rapidly 
crystallises,  whilst  that  kept  in  the  dark  has  remained 
perfectly  liquid.  We  now  see  why  bees  are  so  careful  to 
work  in  perfect  darkness,  and  why  they  are  so  careful  to 
obscure  the  glass  windows  which  are  sometimes  placed  in 
their  hives.  The  existence  of  their  young  depends  on  the 
liquidity  of  the  saccharine  food  presented  to  them,  and  if 
light  were  allowed  access  to  this  the  syrup  would  gradually 
acquire  a more  or  less  solid  consistency ; it  would  seal 
up  the  cells,  and  in  all  probability  prove  fatal  to  the  in- 
mates of  the  hives.  — Chronicle  of  Optiet , " Quarterly 
Journal  of  Science ." 


ANSWERS  TO  CORRESPONDENTS. 

IT.  //.  D.— Of  Griffin,  Bun  hi  11-row,  London. 

Constant  Reader.—  Add  any  soluble  nalphide  to  a salt  of  silver. 

Book  Rfxtived.— "The  Presaiber’s  FhxnnAoojxBiV'  by  a Practising 
Physician. 
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The  Alkaloids  of  Aconite. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


Some  Curious  Properties  of  Oxide  of  Silver, 
by  if.  Boe  TIGER. 

M.  Boettger  has  remarked  that  oxide  of  silver  yields 
its  oxygen  to  combustible  matters  quite  as  readily  as 
does  peroxide  of  lead  PbO,,  which,  on  account  of  this 
property  is  very  largely  employed  in  the  manufacture 
of  chemical  matches. 

A very  dry  mixture  of  about  two  parts  of  oxide  of 
silver  and  one  of  snlphur  ignites  In'  friction  in  a mortar 
or  even  between  folds  of  paper.  It  makes  no  difference 
if  the  antimony  compound  is  replaced  by  black  sulphide 
of  antimony,  realgar,  or  piment. 

The  same  thus  occurs  with  amorphous  phosphorus  as 
with  tannin.  Gallic  acid  does  not  induce  combustion. 

A drop  of  pheuic  acid  or  creosote  poured  on  very  dry 
oxide  of  silver  causes  an  instantaneous  Same. 

Flour  of  sulphur  also  ignites  when  triturated  with  this 
oxide;  selenium  the  same — Journ.  fur  Prakt.  Chemir, 
jx. 


Preparation  of  Suboxide  of  Copper,  by  M.  R.  BOETTGER. 
Scboxide  of  copper,  says  M.  Boettger,  is  obtained  in 
great  perfection  by  the  following  process: — Dissolve  in 
1 parts  of  hot  distilled  water  1 part  of  crystallised 
j lmtC u°f  coPPcr'  Part  of  tartrate  of  potash  and 
soda  and  1 parts  of  cane-sugar ; when  tho  solution  is 
complete,  und  tartrate  of  copper  formed,  add  ij  part  of 
caustic  soda.  By  boiling  the  mixtare,  the  suboxide  of 
copper  is  gradually  precipitated,  losing  its  odour  com- 
pletely, us  in  saccharometric  experiments. 

The  product  is  of  a beautiful  red  colour,  and  after  it 
is  washed  and  dried  will  keep  without  alteration  ; before 
being  dned  the  author  advises  its  being  washed  in  a 
little  alcohol — Journ.  fur  Prakt.  Chemie,  xc.,  i6j. 


TECHNICAL  CHEMISTRY. 


Preparation  of  Aniline  Green.* 

The  first  notice  of  the  reaction  which  produces  aniline 
p"een  was  made  by  M.  F.nsebe,  who  dissolved  crystal- 
lised aniline  red  in  a mixture  of  alcohol  with  sulpLuric, 
hydrochloric,  or  some  other  acid,  and  uddid  a certain 
proportion  of  aldehyde  or  wood  spirit.  The  solution 
becomes  at  first  violet,  and  ]>asscs  gradually  to  a bright 
mug,  ( I ho  changes,  however,  are  Dot  constant.)  Hypo- 
sulphite of  soda  is  now  added,  and  the  mixture  is  heated, 
when  the  mixture  assumes  a beautiful  green  colour.  The 
above  process  has  many  inconveniences ; but  tho  colour 
““ f _C“*Uy  8nd  quickJI  in  tho  following 


150  grammes  of  crystallised  sulphate  of  rosaniline 
aredi-olvori  in  450  grammes  of  cold  diluted  sulphuric 
acid  (three  parts  of  acid  to  one  of  water).  When  the 
solution  is  complete  125  grammes  of  aldehyde  arc  added, 
the  mixture  being  stirred.  The  whole  is  now  heated  in 
a water-bath.  From  time  to  time  a drop  of  the  mixture 
!»  taken  tip  with  a stirring-rod  and  dropped  into  slightly 
acidulated  water,  and  as  soon  as  a deep  green  solution  is 
obtained  the  reaction  is  stopped.  The  mixture  is  now 
poured  into  30  litres  of  boiling  water,  and  to  this  solu- 
tion 19  gradually  added  450  grammes  of  hyposulphite  of  1 


Vox., 
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soda,  dissolved  in  the  smallest  possible  quantity  of  water. 
The  whole  is  now  boiled  for  some  minutes.  All  the  green 
remains  in  tho  solution,  which  may  be  used  to  dye  silk. 
The  green  is  very  beautiful,  especially  in  artificial  light, 
which  distinguishes  it  from  all  other  shades  of  the  same 
colour. 


PHARMACY,  TOXICOLOGY,  &o. 


The  Alkaloids  qf  Aconite. 

Aconella. — This  substance,  the  optical  properties  of 
which  have  been  investigated  by  Professor  Jellett,  was 
described  by  the  Messrs.  Smith  in  the  Pharmaceutical 
Journal  for  January  of  this  year.  The  mode  in  which 
they  obtained  it  was  as  follows: — Juice  of  aconite  root 
is  evaporated  to  an  extract,  and  then  exhausted  with 
spirit  of  wine  ; the  spirit  having  been  distilled  ofF,  the 
remainder  is  brought  to  au  extract,  which  is  also  ex- 
hausted with  spirit.  Milk  of  lime  is  now  added  to  tho 
spirituous  solution,  and  tho  liquor  filtered.  After  filtra- 
tion, sulphuric  acid  is  added  till  there  is  no  further  pre- 
cipitate. The  liquor  is  again  filtered,  and  the  spirit 
distilled  off.  The  watery  portion  left,  after  the  separation 
of  the  green  fatty  matter,  is  filtered. 

The  liquor  is  strongly  acid,  and  is  now  nearly  neutral- 
ised with  carbonate  of  soda.  None  of  the  aconitiue  will 
be  thrown  down  until  tho  liquor  is  alkaline. 

On  being  left  to  itself  for  a day  er  two,  tho  still 
slightly  acid  liquor  deposits  an  abundant  precipitate, 
which  settles  partly  os  a loose  powder  and  partly  in  a 
crystalline  state  on  tho  sides  of  tne  vessel.  This  precipi- 
tate furnishes  Aconella , which  can  be  obtained  in  snow- 
white  crystalline  tufts  by  repeated  crystallisations  from 
boiling  alcohol  and  treatment  with  animal  charcoal. 

Aconella  is  very  insoluble  in  water,  but  moderately 
solublo  in  boiling  spirit  and  in  ether.  It  is  entirely  con- 
sumed when  burnt  on  platinum  foil,  and  yields  ammonia 
when  treated  with  soda-lime.  Tannin  precipitates  the 
oxalate,  but  not  the  muriate.  It  is  precipitated  by  tinc- 
ture of  iodine,  by  corrosive  sublimate,  by  terchloride  of 
gold,  and  by  bichloride  of  platinum.  A distinguishing 
characteristic  of  the  alkaloid  is  its  tendency  to  crystallise. 
It  appears  to  possess  no  poisonous  qualities. 

Besides  the  identity  of  optical  properties  mentioned 
by  Professor  Jellett  last  week,  aconella  presents  so  many 
other  resemblances  as  to  lead  to  the  supposition  that  the 
two  bodies  arc  absolutely  identical.  Aconella,  like  nar- 
cotine, is  tasteless  in  the  solid  state,  but  the  solutions  of 
both  are  very  bitter.  Both  bodies  are  precipitated  by 
tincture  of  iodine.  Tannin  precipitates  the  oxalate  of 
both,  but  not  the  muriate.  They  have  the  same  solu- 
bility in  spirit,  and  the  crystallisations  of  the  two  bodies 
are  the  exact  counterparts  of  each  other.  Lastly,  the 
equivalent  of  aconella,  calculated  from  the  platinum  salt, 
appears  to  bo  426*68,  while  that  of  narcotine  is  427.  The 
closeness  of  these  numbers  and  the  identity  of  the  optical 
properties  seem  to  leave  no  doubt  that  the  same  alkaloid 
is  to  be  found  in  opium  and  tho  root  of  the  Aconitum 
napellus. 

Preparation  of  Aconitine. — The  process  for  the 
preparation  of  aconitine,  extracted  from  a thesis  by  M. 
Iiottot,  and  given  at  page  200,  vol.  viii.  of  the  Chemical 
News,  has  been  somewhat  modified  by  the  author,  who 
has  adopted  the  following  method  of  extracting  tho 
alkaloid : — Aconite  root  is  digested  in  rectified  spirit  for 
eight  days,  and  then  percolated.  The  spirit  is  then  dis- 
tilled off  over  a water-bath,  and  tho  residue  is  treated 
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with  slaked  lime,  shaken  occasionally,  and  filtered.  The 
liquor  is  now  precipitated  with  a slight  excess  of  sul-  I 
phuric  acid,  and  evaporated  to  the  consistence  of  a syrup. 
Two  or  three  times  its  weight  of  water  is  added  to  the 
residue,  which  is  then  allowed  to  rest  for  some  time,  that 
the  green  oil  may  separate.  This  oil  solidifies  at  zo°  C., 
and  may  be  removed  from  the  surface,  the  last  traces 
being  separated  by  filtration  through  a wet  filter. 
Ammonia  is  added  to  the  filtrate,  and  the  mixture  heated 
to  boiling ; aconitine  is  thus  precipitated  in  a compact 
mass  which  is  easily  separated  from  the  liquor,  but  which 
contains  a good  deal  of  resin.  The  precipitated  mass  is 
washed,  and  then  treated  with  pure  ether,  which  dis- 
solves the  aconitine  and  leaves  the  greater  part  of  the 
resin  behind.  The  cthcrial  solution  is  allowed  to  evapo- 
rate spontaneously,  and  the  aconitine  is  further  purified 
by  repeated  solution  in  sulphuric  acid  and  careful  preci- 
pitation with  ammonia.  At  lost  the  precipitate  is  washed 
and  dried  at  a low  temperature. 

Xiapeliintt. — Aconite  root  appears  to  contain  two 
distinct  substances,  which  possess  in  different  degrees 
the  physiological  properties  of  aconitine.  One  is  the 
amorphous  and  pulverulent  aconitina,  which  M.  llottot 
could  not  obtain  in  crystals ; the  other  is  a body  which 
can  bo  procured  in  well-defined  crystals,  and  which  acts 
in  the  same  way  as  aconitina,  but  with  much  less  energy. 
For  this  body  Mr.  Morson,  who  first  obtained  it,  has 
proposed  the  name  Napellina. 

The  chemistry  of  napellina,  so  far  as  we  know,  has  yet 
to  be  studied. 

The  reactions  of  aconitina  arc  as  follows: — The  solid 
heated  with  strong  sulphuric  acid  is  first  coloured 
yellow,  then  violet  red ; with  a solution  tannin  gives  an 
abundant  precipitate;  ioduretted  iodide  of  potassium 
occasions  a kermes  -coloured  precipitate.  The  latter 
solution  is  said  to  be  the  best  antidote  in  cases  of  poison- 
ing. Iodide  of  mercury  and  potassium  gives  a clotty, 
yellowish-white, and  chloride  of  gold  a yellow  precipitate. 
Chloride  of  platinum  gives  no  precipitate. 
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Major- General  Sabins,  President,  in  the  Chair. 

A paper,  by  Professor  V.  A.  Abp.l,  F.R.S.,  " On  some 
Phenomena  exhibited  by  Gun-cotton  and  Gunpowder  under 
Special  Conditions  of  Exposure  to  Heat.'* 

(Continued  from  page  109.) 

In  describing  the  phenomena  which  accompany  the 
ignition  of  gun-cotton  in  atmospheres  of  different  rarefac- 
tion, it  was  pointed  out  that,  at  pressures  varying  from 
one  to  twenty-four  in  inches  of  mercury,  a pale  yellow 
flame  was  observed,  which  increased  in  sire  with  the 
pressure  of  the  atmosphere ; and  that  a flame  of  precisely 
the  same  character  was  produced  in  rarefied  atmospheres 
of  nitrogen.  Tho  same  result  was  observed  in  atmospheres 
of  carbonic  acid,  carbonic  oxide,  hydrogen,  and  coal-gas. 
In  operating  with  pieces  of  gun-cotton-twist  or  thread  of 
some  length,  instead  of  employing  tho  material  in  loose 
tufts,  the  results  obtained  in  the  two  last-named  gases 
were  very  different  from  those  observed  in  atmospheres  of 
nitrogen,  carbonic  acid,  and  carbonic  oxide.  When  ignited 
by  means  of  a platinum  wire  (across  which  it  was  placed), 
in  vessels  filled  with  either  of  those  two  gases,  and  com- 
pletely closed  or  open  at  one  end,  the  piece  of  twist  burned 
slowly  and  regularly,  the  combustion  proceeding  much 
more  deliberately  than  if  the  same  piece  of  gun-cotton  had 
been  ignited  in  the  usual  manner  in  air,  and  being  accom- 


panied by  only  a very  small  jet  or  tongue  of  pale  yellow 
flame,  which  was  thrown  out  in  a line  with  the  burning 
surface,  when  the  gun-cotton  was  ignited.  The  same 
result  was  obtained  in  currents  of  those  gases  when  passed 
through  a long  wide  glass  tube,  along  which  the  gun- 
cotton twist  was  laid,  the  one  end  being  allowed  to  pro- 
ject some  distance  into  the  air.  The  projecting  extremity 
being  ignited,  the  character  of  the  combustion  of  the  gun- 
cotton was  changed  from  the  ordinary  to  the  slow  form  as 
soon  as  the  piece  of  twist  had  burned  up  to  the  opening  of 
the  tube  through  which  the  gas  was  passing.  On  repeat- 
ing this  form  of  experiment  in  currents  of  hydrogen  and 
of  coal-gas,  the  ignited  gun-cotton  burned  in  the  slow 
manner  only  a very  short  distance  inside  the  tube,  the 
combustion  ceasing  altogether  when  not  more  than  from 
half  an  inch  to  one  inch  of  the  twist  had  burned  in  the 
tube.  The  same  result  was  observed  when  the  current  of 
gas  was  interrupted  at  the  moment  that  the  gun-cotton 
was  inflamed.  Jt  was  at  first  thought  that  this  extinction 
of  the  combustion  of  gun-cotton  by  hydrogen  and  coal-gas 
might  be  caused  by  tho  veiy  rapid  abstraction  of  heat 
from  the  burning  surface  of  gun-cotton,  in  consequence  of 
the  diffusive  powers  of  those  gases  ; but  when  the  experi- 
ments were  mado  in  perfectly  closed  vessels,  the  piece  of 
gun-cotton-twist  being  ignited  by  means  of  a platinum 
wire,  the  combustion  also  ceased  almost  instantaneously. 
These  effects  can,  therefore,  only  be  ascribed  to  the  high 
cooling  powers  by  connection  of  the  gases  in  question. 

The  alow  kind  of  combustion  of  gun-cotton,  in  the 
form  of  twist,  which  is  determined  by  its  ignition  in  cur- 
rents or  atmospheres  of  nitrogen,  carbonic  acid,  &c.,  may 
also  be  obtained  in  a powerful  current  of  atmospheric  air, 
the  thread  of  cotton  being  placed  in  a somewhat  narrow 
glass  tube.  If,  however,  the  air  is  at  rest,  or  only  passing 
slowly,  the  result  is  uncertain.  In  employing  very  narrow 
tubes,  into  which  the  gun-cotton  fits  pretty  closely,  the 
combustion  passes  over  into  the  slow  form  when  it  reache* 
the  opening  of  the  tube,  and  occasionally  it  will  continue 
to  do  so  throughout  the  length  of  the  tube.  Sometimes, 
and  especially  when  wider  tubes  axe  employed,  the  *low 
combustion  will  proceed  only  for  a short  distance,  and 
then,  in  consequence  of  the  ignition  of  a mixture  of  the 
combustible  gases  and  air  within  the  tube,  the  gun-cotton 
will  explode  with  great  violence,  the  tube  being  completely 
pulverised,  and  portions  of  unburnt  cotton  scattered  by 
the  explosion.  If  still  wider  tubes  are  employed,  the 
cotton  will  flash  into  flame  almost  instantaneously  through- 
out the  tube  directly  the  flame  reaches  the  opening.  In 
these  coses  the  explosion  .is  not  violent ; the  tube  escapes 
fracture  sometimes,  and  at  others  is  broken  in  a few  places 
or  torn  open  longitudinally,  a slit  being  produced  in  the 
tube  directly  over  the  gun-cotton.  By  the  employment 
of  a screen  of  card-board,  containing  a perforation  of  the 
Bame  diameter  as  that  of  tho  gun-cotton-twist,  through 
which  the  latter  was  partially  drawn,  the  alteration  of  the 
combustion  of  the  material  from  the  ordinary  to  thc“alow 
kind  was  found  to  be  invariably  effected. 

These  results  indicate  that  if,  even  for  the  briefest  space 
of  time,  the  gases  resulting  from  the  first  action  of  heat 
on  gun-cotton,  upon  its  ignition  in  open  air,  are  impeded 
from  completely  enveloping  the  burning  extremity  of  the 
gun-eottoxi-twist,  their  ignition  is  pieventcd;  and  as  it  is 
the  comparatively  high  temperature  produced  by  their 
combustion  which  effects  tho  rapid  and  more  complete 
combustion  of  the  gun-cotton,  the  momentary  extinction 
of  the  gases,  and  the  continuous  extraction  of  heat  by 
them  as  they  escape  from  the  point  of  combustion,  render 
it  impossible  for  the  gun-cotton  to  continue  to  bum  other- 
wise than  in  the  slow'  and  imperfect  manner,  undergoing 
a transformation  similar  in  character  to  destructive  dis- 
tillation. 

These  facts  appear  to  be  fully  established  by  tho  follow- 
ing additional  experimental  results  : — 

With  a loose  twist  of  cotton  it  was  found  impossible  to 
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effect  the  described  change  in  the  nature  of  the  combus- 
tion, because  the  gases  do  not  simply  burn  at,  or  escape 
from,  the  extremity  of  the  twisted  cotton,  but  pass  readily 
between  the  separated  fibres  of  the  material ; and  hence 
transmit  the  combustion  at  once,  from  particle  to  particle, 
and  maintain  the  heat  necessary  for  their  own  combustion. 

If  a piece  of  the  compactly  twisted  gun-cotton,  laid 
upon  the  table,  be  inflamed  in  the  ordinary  manner,  and 
a jet  of  air  be  thrown  against  the  flame,  in  a line  with  the 
piece  of  cotton,  but  in  a direction  opposite  to  that  in  which 
the  flame  is  travelling,  the  combustion  may  readily  be 
changed  to  the  slow  form,  because  the  flame  is  prevented 
from  enveloping  the  burning  cotton,  snd  thus  becomes  ex- 
tinguished, as  in  the  above  experiment. 

Conversely,  if  a gentle  current  of  air  be  so  directed 
against  the  gun-cotton,  when  undergoing  the  slow'  com- 
bustion, that  it  throws  back  upon  the  burning  cotton  the 
gases  which  are  escaping,  it  will  very  speedily  burst  into 
the  ordinary  kind  of  combustion.  Or,  if  a piece  of  the 
gun-cotton- twist,  placed  along  a board,  be  made  to  bum 
in  the  imperfect  manner,  and  the  end  of  the  board  bo  then 
gradually  raised,  as  soon  as  the  material  is  brought  into  a 
nearly  vertical  position,  the  burning  extremity  being  the 
lowest,  it  will  burst  into  flame. 

By  applying  to  the  extremity  of  a piece  of  the  compact 
twist  a heated  body,  the  temperature  of  which  may  range 
from  1350  C.  even  up  to  a red  heat,  provided  the  source 
of  heat  be  not  very  large  in  proportion  to  the  surface  pre- 
sented by  the  extremity  of  the  gun-cotton,  the  latter  may 
be  ignited  with  certainty  in  such  a manner  that  the  slow 
form  of  combustion  at  once  ensues,  the  heat  applied  being 
insufficient  to  inflame  the  gases  produced  by  the  decom- 
position of  the  gun-cotton.  By  allowing  the  gun-cotton 
thus  ignited  to  burn  in  a moderately  wide  tube,  closed  at 
one  end,  the  inflammable  cases  produced  may  be  burned 
at  the  mouth  of  the  tube  while  the  gun-cotton  is  burning 
in  the  interior  ; or  they  may  be  ignited,  and  the  gun-cotton 
consequently  inflamed,  by  approaching  a flame,  or  body 
heated  to  full  redness,  to  the  latter,  in  the  direction  in 
which  they  are  escaping.  It  need  hardly  be  stated  that 
these  results  ore  regulated  by  the  degree  of  compactness 
of  the  gun-cotton,  the  size  of  the  twist,  and  the  dimen- 
sions of  the  heated  body. 

The  remarkable  facility  with  which  the  nature  of  com- 
bustion of  gun-cotton  in  air  or  other  gases  may  bo  modi- 
fied constitutes  a most  characteristic  peculiarity  of  this 
substance  as  on  explosive,  which  is  not  shared  by  gun- 
powder or  explosive  bodies  of  that  class,  and  which  renders 
it  easily  conceivable  that  this  material  is  susceptible  of 
application  to  the  production  of  a comparatively  great 
variety  of  mechanical  effects,  the  nature  of  which  is  de- 
termined by  slight  modifications  in  its  physical  condition, 
or  by  whot  might  at  first  sight  appear  very  trifling  varia- 
tions of  the  conditions  attending  its  employment. 

There  is  little  doubt  that  the  products  of  decomposition 
of  gun-cotton  vary  almost  as  greatly  as  the  phenomena 
which  attend  its  exposure  to  heat  under  the  circumstances 
described  in  this  paper.  A few  incidental  observations, 
indicative  of  this  variation,  were  made  in  the  course  of 
the  experiments.  Thus,  in  the  instances  of  the  most  im- 
perfect metamorphosis  of  gun-cotton,  the  products  included 
a considerable  proportion  of  a white  vapour,  slowly  dis- 
solved by  water,  as  also  small  quantities  of  nitrous  acid 
and  a very  large  proportion  of  nitric  oxide.  The  latter 
gas  is  invariably  formed  on  the  combustion  of  gun-cotton 
in  air  or  other  gases  ; but  the  quantity  produced  appears 
always  to  be  much  greater  in  instances  of  the  imperfect 
or  slow  combustion  of  the  material.  The  odour  of  the 
gases  produced  in  combustions  of  that  class  is  powerfully 
cyanic,  and  there  is  no  difficulty  in  detecting  cyanogen 
among  tho  products.  The  author  has  already  satisfied 
himself,  by  some  qualitative  experiments,  of  the  very  great 
difference  existing  between  the  results  of  the  combustion 
of  gun-cotton  in  open  air,  in  partially  confined  spaces,  and 


under  conditions  precisely  similar  to  those  which  attend 
its  employment  for  projectile  or  destructive  purposes.  He 
has,  for  example,  confirmed  the  correctness  of  the  state- 
ment made  by  Karolyi  in  his  analytical  account  of  the 
products  of  decomposition  of  gun-cotton,  that  no  nitric 
oxide  or  higher  oxide  of  nitrogen  is  eliminated  upon  the 
explosion  of  gun-cotton  under  considerable  pressure,  as  in 
shells.  Coupling  this  fact  with  the  invariable  production 
of  nitric  oxide,  when  gun-cotton  is  exploded  in  open  air 
or  partially  confined  spaces,  there  appears  to  be  very  strong 
reason  for  the  belief  that,  just  as  the  reduction  of  pressure 
determines  a proportionately  imperfect  and  complicated 
transformation  of  the  gun-cotton  upon  its  exposure  to 
heat,  the  results  of  which  are  more  or  less  essentially  of 
an  intermediate  character,  so,  conversely,  the  greater  the 
pressure,  beyond  the  normal  limits,  under  which  gun- 
cotton is  exploded,  that  is  to  say,  the  greater  the  pressure 
exerted  by  it,  or  the  resistance  presented  at  the  first 
instant  of  its  ignition,  the  more  simple  are  the  products 
of  decomposition,  and  the  greater  are  the  physical  effects 
attending  its  explosion,  because  of  the  greater  energy  with 
which  the  chemical  change  is  effected. 

A paper  11  On  Magnesium,”  by  Dr.  T.  L.  Phipson, 
F.C.S.S.,  vros  then  read.  Iodine  can  be  distilled  off 
magnesium  without  attacking  the  metal  in  the  least.  In 
the  same  manner  sulphur  distils  off  magnesium  without 
the  metal  being  at  all  attacked.  Heated  for  some  time  in 
a porcelain  crucible  with  excess  of  anhydrous  silica,  mag- 
nesium burns  vividly  if  the  air  has  ucccss,  and  a certain 
quantity  of  amorphous  silicium  is  immediately  formed. 
The  metal  is,  therefore,  capable  of  reducing  silicic  acid  at 
a high  temperature.  The  reason  why  potassium  and 
sodium  cannot  effect  this  is  simply  because  these  metals 
are  highly  volatile,  and  fly  off  before  the  crucible  has 
attained  the  proper  temperature.  Magnesium  being  much 
less  volatile  than  the  alkaline  metals,  takes  oxygen  from 
silica  before  volatilising.  If  the  silicic  acid  be  in  excess, 
a silicate  of  magnesia  is  formed  at  the  same  time ; if  tho 
metal  ia  in  excess,  much  siliciuret  of  magnesium  is  pro- 
duced. The  presence  of  the  latter  is  immediately  detected 
by  throwing  a little  of  the  product  into  water  acidulated 
with  sulphuric  acid,  when  the  characteristic  phosphoric 
odour  of  siliciurettcd  hydrogen  is  at  once  perceived. 
With  boracic  acid  the  phenomena  are  ruthcr  different : the 
acid  melts  and  covers  the  metal,  so  that  it  does  not  inflame 
even  when  the  crucible  is  left  uncovered.  A certain 
quantity  of  boron  is  soon  liberated,  and  the  product  forms 
a greenish-black  mass,  which  oxidises  and  becomes  whito 
in  contact  with  water,  and  disengages  110  odoriferous  gas 
in  acidulated  w’ater.  Dry  carbonate  of  soda  was  heated 
with  a little  magnesium  in  a gloss  tube  over  a common 
spirit-lamp,  and  before  the  temperature  had  arrived  at  a 
red  heat  it  was  observed  that  carbon  was  liberated  abun- 
dantly, and  magnesia  formed.  A solution  of  caustic  alkali 
or  ammonia  has  little  or  no  action  upon  magnesium  in  the 
cold.  Precipitation  of  Metallic  Solutions.—  Magnesium 
precipitates  nearly  all  the  metals  from  their  neutral  solu- 
tions ; when  these  are  taken  in  the  form  of  protosalts, 
even  manganese,  iron,  and  sine  are  precipitated  as 
black  powders.  Aluminium  and  uranium  (and  per- 
haps chrome)  ore  only  precipitated  os  oxides.  Alloys 
of  Magnesium. — I have  examined  only  a few  alloys 
of  magnesium.  Unlike  zinc,  magnesium  w ill  not  unite 
with  mercury  at  the  ordinary  temperature  of  the  air.  With 
tin  eighty-five  parts,  and  magnesium  fifteen  parts,  I formed 
a very  curious  alloy  of  a beautiful  lavender  colour, 
very  hard  and  brittle,  easily  pulverised,  and  decomposing 
water  with  considerable  rapidity  at  ordinary  temperatures. 
If  the  air  has  access  during  the  formation  of  this  alloy,  the 
mixture  takes  fire  ; and  if  the  crucible  be  then  suddenly 
withdrawn  from  the  lamp,  the  flame  disappears,  but  a 
vivid  phosphorescence  ensues,  and  the  unfused  mass 
remains  highly  luminous  for  a considerable  time.  A white 
powdery  mass,  containing  stannic  acid  and  magnesia,  is 
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the  result.  [With  platinum,  according  to  Mr.  Sonstadt, 
magnesium  forms  a fusible  alloy;  so  that  platinum 
crucibles  can  be  easily  perforated  by  heating  magnesium 
in  them  ] Sodium  and  potassium  unite  with  magnesium, 
and  form  very  malleable  alloys,  which  decompose  water  at 
the  ordinary  temperature.  It  is  probable  that  an  alloy  of 
copper  and  magnesium,  which  I have  not  yet  obtained, 
would  differ  from  brass,  not  only  in  lightness,  but  by  de- 
composing water  at  the  ordinary  temperature  with  more 
or  less  rapidity.  Uses. — Magnesium  will  be  found  a useful 
metal  wherever  tenacity  ami  lightness  are  required,  and 
tarnish  is  of  no  consequence.  The  light  furnished  by  com- 
bustion of  the  wire  has  already  been  utilised  in  photo- 
graphy at  night.  In  the  laboratory  it  will  be  found  useful 
to  effect  decompositions  which  sodium  and  potassium 
cannot  effect,  on  account  of  their  greater  volatility. 


Thursday,  April  28. 

Mojor-  General  Sabine,  President,  in  the  Chair. 

The  following  papers  were  read:— **  On  the  Magnetic 
Elements  and  their  Secular  Variations  at  Berlin by  Mr.  A. 
Erman ; “ On  the  Calculus  of  Symbol*,"  by  Mr.  W.  II.  L, 
Russell ; " On  the  Action  of  Chlorine  upon  Methyl by  Mr. 
C.  Schorlemmer.  The  last  author  exposed  mixtures  of 
chlorine  and  methyl  to  the  action  of  diffused  light,  and 
observed  the  formation  of  drops  of  an  oily  liquid,  the 
greater  part  of  which  evaporated  at  the  temperature  of 
1 50.  By  absorbing  the  hydrochloric  ncid  produced  with  a 
little  weak  solution  of  soda,  and  then  displacing  the 
vapours  by  means  of  a warm  solution  of  salt,  condensing 
them  as  they  escaped  in  a tube  surrounded  with  freezing 
mixture,  the  author  obtained  a liquid  which,  on  careful 
re-distillation  yielded  a product  boiling  between  np  and 
II®,  and  which  proved  to  be  the  chlorhydric  ether  of  vinic 
alcohol.  The  residue  boiled  between  65®  and  70°,  and  was 
the  mono-chlorinated  hydrochloric  ether  of  vinic  alcohol. 
Eight  litres  of  methyl  gave  but  eight  grammes  of  the 
mixed  chlorides,  only  a third  part  of  what,  according  to 
theory,  should  have  been  found.  The  experiments  prove 
that  the  first  term  of  the  series  of  alcoholic  radicals  is 
attacked  by  chlorino  jus*  in  the  same  manner  as  its 
hoiuologues  ethyl-amyl,  which  gives  chloride  of  heptyl, 
and  amyl,  which  gives  chloride  of  dccatyl.  The  other 
terms  of  the  series  will  no  doubt  Bubmit  to  similar 
reactions.  The  author  believes  that  by  commencing 
with  marsh  gas,  we  may  obtain  not  only  all  the  terms 
of  the  series,  but  also  produce  synthetically  the  various 
mono-  dia-  and  poly-atomic  compounds,  of  which  these 
hydrocarbons  form  the  radicals.! 


ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 

Weekly  Evening  Meeting , Friday , March  4,  1864. 

Sir  Henry  Holland,  Bart.,  M.D.,  D.C.L.,  F.R.S.,  Vice- 
President,  in  the  Chair. 

Professor  G.  G.  Stokes,  M.A.,  D.C.L.,  Sec.  R.S.,  read 
a paper  " On  the  Discrimination  of  Organic  Bodies  by  their 
Optical  Properties 

(Continued from  page  114.) 

In  order  to  be  able  to  examine  the  peculiarities  which  a 
substance  may  possess  in  the  mode  in  which  it  absorbs 
light,  it  is  not  essential  that  the  substance  should  be  in 
solution,  and  viewed  by  transmission.  Thus,  for  example, 
when  a pure  spectrum  is  thrown  on  a sheet  of  paper 
painted  with  blood,  the  same  bands  are  seen  in  the  yellow 
and  green  region  as  when  the  light  is  transmitted  through 
a solution  of  blood,  and  the  spectrum  thrown  on  a white 
screen.  This  indicates  that  the  colour  of  such  a paper  is 
in  fact  due  to  absorption,  although  the  paper  is  viewed  by 
reflected  light.  Indeed,  by  far  the  greater  number  of 
coloured  objects  which  are  presented  to  us,  such  as  green 
leaves,  flowers,  dyed  cloths,  though  ordinarily  seen  by 
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reflection,  owe  their  colour  to  absorption.  The  light  by 
which  they  are  seen  is,  it  is  true,  reflected,  but  it  is  not 
in  reflection  that  the  preferential  selection  of  certain  kinds 
of  rays  is  made  which  causes  the  objects  to  appear 
coloured.  Take,  for  example,  red  cloth.  A small  portion 
of  the  incident  light  is  reflected  at  the  outer  surfaces  of 
the  fibres,  and  this  portion,  if  it  could  be  observed  alone, 
would  be  found  to  be  colourless.  The  greater  part  of  the 
light  penetrates  into  the  fibres,  when  it  immediately  begins 
to  suffer  absorption  on  the  part  of  the  colouring  matter. 
On  arriving  at  the  second  surface  of  the  fibre,  a portion 
is  reflected  and  a portion  passes  on,  to  be  afterwards  re- 
1 fleeted  from,  or  absorbed  by,  fibres  lying  more  deeply. 
At  each  reflection  the  vurious  kinds  of  light  are  reflected 
in  as  nearly  as  possible  the  same  proportion ; but  in 
passing  across  the  fibres  in  going  and  returning,  they 
suffer  very  unequal  absorption  on  the  part  of  the  colour- 
ing matter,  so  that  in  the  aggregate  of  the  light  perceived 
the  different  components  of  white  light  are  present  in  pro- 
portions widely  different  from  those  they  bear  to  each 
other  in  white  light  itself,  and  the  result  is  a vivid 
colouring. 

There  are,  however,  cases  in  which  the  different  com- 
ponents of  white  light  are  reflected  with  different  degrees 
of  intensity,  and  the  light  becomes  coloured  by  regular 
reflection.  Gold  and  copper  may  be  referred  to  as 
examples.  In  ordinary  language  we  speak  of  a soldier’s 
coat  as  red,  and  gold  as  yellow.  But  these  colours  belong 
to  the  substances  in  two  totally  different  senses.  In  the 
former  case  the  colouring  is  due  to  absorption  ; in  the 
latter  case  to  reflection.  In  the  same  sense,  physically 
speaking,  in  which  a soldier's  coat  is  red,  gold  is  not  yellow, 
but  blue  or  green.  Such  is,  in  fact,  the  colour  of  gold  by 
transmission,  and,  therefore,  as  the  result  of  absorption,  as 
is  seen  in  the  cose  of  gold  leaf,  which  transmits  a bluish 
green  light,  or  of  a weak  solution  of  chloride  of  gold  after 
the  addition  of  protosulphate  of  iron,  when  the  precipi- 
tated metallic  gold  remains  in  suspension  in  a finely- 
divided  state,  and  causes  the  mixture  to  have  a blue 
appearance  when  seen  by  transmitted  light.  In  this  case 
we  see  that  while  tho  substance  copiously  reflects  and  in- 
tensely absorbs  rays  of  all  kinds,  it  more  copiously  reflects 
the  less  refrangible  rays,  with  respect  to  which  it  is  more 
intensely  opaque. 

All  metals  are,  however,  highly  opaque  with  regard  to 
rays  of  all  colours.  But  certain  nun-metallic  substances 
present  themselves  which  are  at  the  a&me  time  intensely 
opaque  with  regard  to  one  part  of  the  spectrum,  and  only 
moderately  opaque,  or  even  pretty  transparent,  with  regard 
to  another  part.  Carthamime,  murexide,  pUtin o- cyanide 
of  magnesium  may  be  mentioned  as  examples.  Such  sub- 
stances reflect  copiously,  like  a metal,  those  rays  with 
respect  to  which  they  are  intensely  opaque,  but  more 
feebly,  like  a vitreouB  substance,  those  rays  for  which  they 
are  tolerably  transparent.  Hence,  when  white  light  is  in- 
cident upon  them,  the  regularly -reflected  light  is  coloured, 
often  vividly,  those  colours  preponderating  which  the 
substance  is  capable  of  absorbing  with  intense  avidity. 
But  perhaps  the  most  remarkable  example  known  of  the 
connexion  between  intense  absorption  and  copious  reflec- 
tion occurs  in  the  case  of  crystals  of  permanganate  of 
potash.  These  crystals  have  a metallic  appearance,  and 
reflect  a greenish  light.  They  are  too  dark  to  allow  the 
transmitted  light  to  be  examined  ; and  even  w hen  they  ore 
pulverised,  the  fine  purple  powder  they  yield  is  too  dark 
for  convenient  analysis  of  the  transmitted  light.  But 
the  splendid  purple  solution  which  they  yield  may  be 
diluted  at  pleasure,  and  the  analysis  of  the  light  trans- 
mitted by  it  presents  no  difficulty.  The  solution  absorbs 
principally  the  green  part  of  the  spectrum ; and  when  it 
is  not  too  strong,  or  used  in  too  gTeat  thickness,  five  bands 
of  absorption,  indicating  minima  of  transparency,  make 
their  appearance  [these  were  shown  on  a screen].  Now, 
when  the  green  light  reflected  from  the  crystals  is  analysed 
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by  a prism,  there  are  observed  bright  bands  indicating 
maxima  of  reflecting  powtr,  corresponding  in  position  to 
the  dark  bands  in  the  light  transmitted  by  the  solution. 
The  fifth  bright  band,  indeed,  can  hardly,  if  at  all,  be 
made  out,  but  the  corresponding  dark  band  is  both  less 
strung  than  the  others  and  occurs  in  a fainter  part  of  the 
spectrum.  When  the  light  is  reflected  at  a suitable  angle, 
and  is  analysed  both  by  a Nicol’s  prism,  placed  with  its 
principal  section  in  the  plane  of  incidence,  and  by  an 
ordinary  prism,  the  whole  spectrum  is  reduced  to 
the  bands  just  mentioned.  The  Nicol's  prism  would 
under  these  circumstances  extinguish  the  light  reflected 
from  a vitreous  substance,  and  transmit  a large  part 
of  the  light  reflected  from  a metal.  Hence  we  see  that  as 
the  refrangibility  of  the  light  gradually  increases,  the  sub- 
stance changes  repeatedly,  as  regards  the  character  of  its 
reflecting  power,  from  vitreous  to  metallic  and  back  again, 
as  the  solution  (and,  therefore,  it  may  be  presumed,  the 
substance  itself)  changes  from  moderately  to  intensely 
opaque,  and  conversely. 

These  considerations  leave  little  doubt  as  to  the  ehemical 
state  of  the  copper  present  in  a certain  glass  which  was 
exhibited.  This  glass  was  coloured  only  in  a very  thin 
stratum  on  one  face.  By  transmission  it  cut  off  a great 
deal  of  light,  and  wan  bluish.  By  reflection,  especially 
when  the  colourless  face  wan  next  the  eye,  it  showed  a 
reddish  light  visible  in  all  directions,  and  having  the 
appearance  of  coming  from  a fine  precipitate,  though  it 
was  not  resolved  by  the  microscope,  at  least  with  the 
power  tried.  It  evidently  came  from  a failure  in  an 
attempt  to  make  one  of  the  ordinary  red  glasses  coloured 
by  suboxide  of  copper,  and  the  only  question  wan  as  to 
the  state  in  which  the  copper  was  present.  It  could  not 
be  oxide,  for  the  quantity  was  too  small  to  account  for  the 
blueness,  and,  in  fact,  the  glass  became  sensibly  colourless 
in  the  outer  flame  of  a blow-pipe.  Analysis  of  the  trans- 
mitted light  by  the  prism  show  ed  a small  band  of  absorp- 
tion in  the  place  of  the  band  seen  in  those  copper-red 
glasses  which  are  not  too  deep  ; and,  therefore,  a small  por- 
tion of  copper  was  present  in  the  state  of  suboxide—  a 
silicate  ox  that  base.  The  rest  was  doubtless  present  as 
metallic  copper,  arising  from  over-reduction  in  the  manu- 
facture, and  accordingly  the  blue  colour,  which  would 
have  been  purer  if  the  suboxide  had  been  away,  indicates 
the  true  colour  of  copper  by  transmitted  light,  quite  in 
conformity  with  what  we  have  seen  in  tho  case  of  gold. 
Hence,  in  both  metals  alike,  the  absorbing  and  the  reflect- 
ing powers  are,  on  the  whole,  greater  for  the  less  than  for 
the  more  refrangible  colours,  the  law  of  variation  with 
refrangibility  being  of  course  somewhat  different  in  the 
two  cases. 

Time  would  not  permit  of  more  than  a very  brief  refer- 
ence to  the  second  property  to  which  the  speaker  had 
referred  os  useful  in  tracing  substances  in  impure  solutions 
—that  of  fluorescence.  The  phenomenon  of  fluorescence 
consists  in  this,  that  certain  substances,  when  placed  in 
rays  of  one  refrangibility,  emit  during  the  time  of  exposure 
compound  light  of  lower  refrangibility.  When  a pure 
fluorescent  substance  (as  distinguished  from  a mixture)  is 
examined  in  a pure  spectrum,  it  is  found  that  on  passing 
from  the  extreme  red  to  the  violet  and  beyond  the  fluor- 
escence commences  at  a certain  point  of  the  spectrum, 
varying  from  one  substance  to  another,  and  continues  from 
thence  onwards,  more  or  less  strongly  in  one  part  or 
another,  according  to  the  particular  substance.  The 
colour  of  the  fluorescent  light  is  found  to  be  nearly  con- 
stant throughout  the  spectrum.  Hence,  when  in  a solu- 
tion presented  to  us,  and  examined  in  a pure  spectrum, 
we  notice  the  fluorescence  taking,  as  it  were,  a fresh  start 
with  a different  colour,  we  may  be  pretty  sure  that  we 
have  to  deal  with  a mixture  of  two  fluorescent  substances. 

It  might  be  inferred  & priori,  that  fluorescence  at  any 
particular  part  of  the  spectrum  would  necessarily  be  ac- 
companied by  absorption,  since  otherwise  there  would  be 


a creation  of  vis  viea ; and  experience  shows  that  rapid 
absorption  (such  a*  correspond*  to  a wdl-iuarked  minimum 
of  transparency  indicated  by  a determinate  band  of  absorp- 
tion in  the  transmitted  light)  is  accompanied  by  copious 
fluorescence.  But  experience  has  hitherto  also  shown, 
what  could  not  have  been  predicted,  and  may  nut  be  uni- 
versally true,*  that  conversely,  absorption  is  accompanied, 
in  the  case  of  a fluorescent  substance,  by  fluorescence. 

From  what  precedes  it  follows  that  the  colour  of  the 
fluorescent  light  of  a solution,  even  when  the  incident 
light  is  white,  or  merely  sifted  by  absorption,  may  be  a 
useful  character.  To  illustrate  this,  tho  electric  light, 
after  transmission  through  a deep-blue  glass,  was  thrown 
on  solutions  in  weak  ammonia  of  two  crystallised  sub- 
stances, tesculin  and  fraxin,  obtained  from  the  bark  of  the 
horse-chestnut,  and  of  which  the  latter  occurs  also  in  the 
bark  of  the  ash,  in  which,  indeed,  it  was  first  discovered. 
Both  solutions  exhibited  a lively  fluorescence,  but  the 
colour  was  different,  being  blue  in  the  case  of  rettculin  and 
bluish-green  in  the  case  of  fraxin.  A purified  solution 
obtained  from  the  bark  exhibits  a fluorescence  of  an  in- 
termediate colour,  which  would  suffice  to  show  that  sesculin 
would  not  alone  account  for  tho  fluorescence  of  the  solu- 
tion of  the  bark. 

When  a substance  possesses  well-marked  optical  pro- 
perties, it  is  in  general  nearly  as  easy  to  follow  it  in  a 
mixture  as  in  a pure  solution.  But  if  the  problem  which 
the  observer  proposes  to  himself  be — Given  a solution  of 
unknown  substances  which  presents  well-marked  cha- 
racters with  reference  to  different  parts  of  the  spectrum, 
to  determine  what  portion  of  these  characters  belongs  to 
one  substance  and  what  portion  to  another — it  presents 
much  greater  difficulties.  It  was  with  reference  to  this 
subject  that  the  second  of  the  objects  mentioned  at  the 
beginning  of  the  discourse  had  been  spoken  of  as  that  the 
attainment  of  which  was  by  far  the  more  difficult.  The 
problem  can  in  general  be  solved  only  by  combining  pro- 
cesses of  chemical  separation,  especially  fractional  sepnra- 
tion,  with  optical  observation.  When  a solution  has  thus 
been  sufficiently  tested,  those  characters  which  are  found 
always  to  accompany  one  another  in,  as  nearly  as  can  be 
judged,  a constant  proportion,  may  with  the  highest  pro- 
bability be  regarded  as  belonging  to  one  and  the  same 
substance.  But  while  a combination  of  chemistry  and 
optics  is  in  general  required,  important  information  may 
sometimes  be  obtained  from  optics  alone.  This  is  espe- 
cially the  case  when  one  at  least  of  the  substances  present 
is  at  the  same  time  fluorescent  and  peculiar  in  its  mode  of 
absorption. 

To  illustrate  this  the  case  of  chlorophyll  was  referred 
to.  An  eminent  French  chemist,  M.  Fremy,  proposed  to 
himself  to  examine  whether  the  green  colour  were  due  to 
a single  substance,  or  to  a mixture  of  a yellow'  and  a blue 
substance.  By  the  use  of  merely  neutral  bodies,  he  suc- 
ceeded in  separating  chlorophyll  into  a yellow  substance, 
and  another  which  was  green,  but  inclining  a little  to 
blue ; but  ho  could  not  in  this  way  get  further  in  the 
direction  of  blue.  He  conceived,  however,  that  he  had 
attained  his  object  by  dissolving  chlorophyll  in  a mechani- 
cal mixture  of  ether  and  hydrochloric  acid,  the  acid  on 
separation  showing  a fine  blue  colour,  while  the  ether 
was  yellow.  Now  solutions  of  chlorophyll  in  neutral 
solvents,  such  ns  alcohol,  ether,  &c.,  show  a lively  flunres- 

• Fluorescent  siihotanoes,  like  others,  doubtless  abort  the  invisible 
heat-rays  lying  beyond  tho  extreme  rod,  In  a manner  varying  from 
ono  substance  to  another.  Hence,  if  wa  include  turh  r»y*  in  the 
incident  spectrum,  we  have  an  example  of  a boor  pi  km  nut  accompanied 
by  fluorescence.  Dut  tho  invisible  heat  rays  differ  from  those  o:  the 
visible  spoctrum  (as  there  is  every  reason  to  believe)  only  in  the  way 
that  tho  ri-iblc  p»ys  of  ono  part  of  tho  spectrum  d'ffer  from  those  of 
another,  that  is,  by  wave  length,  and  consequently  by  ivf tangibility, 
which  depends  on  wavo  length.  Ilence,  it  is  ir-t  itnprobublo  that 
substances  may  be  discovered  which  absorb  the  vbibls  ray*  In  some 
parts  uf  tho  spectrum  less  roJ  tangible  than  that  at  which  tho  fluores- 
cent’© commences;  and  mixtures  poM-cs-ing  this  probity  rusv  bo 
made  at  pleasure.  Nevertheless,  tae  speaker  has  not  yet  met  with  a 
purs  fluorescent  substanco  which  exhibits  this  phenomenon 
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cence  of  a blood-red  colour ; and  when  the  solution  is 
examined  in  a pure  spectrum,  the  red  fluorescence,  very 
copious  in  parts  of  the  red,  comparatively  feeble  in  most 
of  the  green,  is  found  to  be  very  lively  again  in  the  blue 
and  violet.  Now  a substance  of  a pure  yellow  colour,  and 
exercising  its  absorption,  therefore,  as  such  substances  do, 
on  the  more  refrangible  rays,  would  not  show  a pure  red 
fluorescence.  Either  it  would  be  non- fluorescent,  or  the 
fluorescence  of  its  solution  would  contain  (as  experience 
ahows)  rays  of  refrangibilities  reaching,  or  nearly  so, 
to  the  part  of  the  spectrum  at  which  the  fluorescence,  and 
therefore  the  absorption,  commences ; and,  therefore,  the 
fluorescent  light  could  not  be  pure  red,  as  that  of  chloro- 
phyll is  found  to  be  even  in  the  blue  and  violet.  The  yellow 
substance  separated  by  M.  Fremy,  by  the  aid  of  neutral 
reagents,  is,  in  fact,  non-fluorescent.  Hence,  the  power- 
ful red  fluorescence  in  the  blue  and  violet  can  only  be 
attributed  to  the  substance  exercising  the  well-known 
powerful  absorption  in  the  red,  which  substance  must, 
therefore,  powerfully  absorb  the  blue  and  violet.  We  can 
affirm,  therefore,  d priori,  that  if  this  substance  were 
isolated  it  would  not  be  blue,  but  only  a somewhat  bluer 
green.  The  blue  solution  obtained  by  M.  Fremy  owes,  in 
fact,  its  colour  to  a product  of  decomposition,  which  when 
dissolved  in  neutral  solvents  is  not  blue  at  all,  but  of  a 
nearly  neutral  tint,  showing,  however,  in  its  spectrum 
extremely  sharp  bands  of  absorption. 


CHEMICAL  GEOLOGY. 

A Course  of  Ttcclee  lectures,  by  Dr.  Pshcy,  F.R.S.  De- 
livered at  the  Royal  School  of  Mines,  Museum  of  Practical 
Geology,  Jcrmyn  Street, 

Lectitub  IX. — Thursday,  January  u,  1864. 

(Owfimint  from  page  186.) 

Wi  proceed  to-day  with  the  examination  of  the  constitu- 
ents of  sea-water.  The  first  of  those  which  remain  to  be 
considered  is  boron,  which  exists  in  boracic  acid.  I in- 
formed you  in  the  last  lecture  that  Forcharamer  sought  in 
vain  for  a long  time  to  find  boron  directly  in  sea-water. 
Boracic  acid  salts  may  be  discovered  in  dried  sea-mud  in 
closed  natural  basins.  They  have  been,  in  fact,  so  dis- 
covered, as  at  Stassfurth,  near  Magdeburg.  A very  fine 
collection  of  specimens  of  this  kind  appeared  in  the 
Zollverein  department  of  the  Exhibition  of  last  year,  and 
we  have  a series  of  them  in  the  museum.  Ten  pounds  of 
sea- water  from  the  sound  of  Copenhagen  was  evaporated 
to  dryness;  the  residue  was  then  melted  in  a platinum 
crucible,  and  washed  well  with  water.  This  residue  was 
seen  under  the  microscope  to  be  crystalline  throughout. 
It  consisted  for  tho  most  part  of  gypsum,  that  is,  a salt  of 
lime.  This  was  dissolved  out  with  water,  and  the  washing 
was  continued  until  no  further  sulphuric  acid  could  be 
detected.  There  are  some  very  curious  and  interesting 
points  connected  with  this  experiment  of  Forchammer  ; 
in  the  residue  he  found  small  regular  octahedral  crystals 
consisting  of  periclase,  that  is,  pure  crystallised  magnesia. 
Tho  residue  was  now  digested  for  some  twenty -four  hours 
with  sal-ammoniac — chloride  of  ammonium.  The  octa- 
hedral crystals  disappeared,  and  in  the  residue  were  found 
regular  hexagonal  prisms  of  apatite — phosphate  of  lime, 
and  also  some  oblique  prismatic  crystals.  Both  were  dis- 
solved in  hydrochloric  acid,  and  decomposed  by  sulphuric 
acid,  and  then  evaporated  in  a steam  bath.  By  the  solvent 
action  of  water  containing  60  per  cent,  of  alcohol,  a solu- 
tion was  obtained  which  gave  to  turmeric  the  characteristic 
reaction  of  boracic  acid,  and  the  spirit  burned  green  at  the 
edges.  We  will  show  you  this  experiment,  which  is 
usually  resorted  to  in  order  to  detect  the  presence  of 
boracic  acid.  Here,  in  this  vessel,  is  some  asbestos 
moistened  with  spirit  in  which  boracic  acid  is  dissolved. 
Upon  gently  heating  the  vessel,  and  igniting  the  spirit, 
the  green  flame  of  boracic  acid  will  be  produced. 
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By  the  evaporation  of  the  spirit,  small  scales  w-ere 
actually  obtained,  having  the  appearance  of  boracic  acid. 
After  the  solution  of  the  borax  and  the  phosphates  con- 
tained in  the  residue  of  sea  water,  crystals  remained 
undissolved,  which,  under  the  microscope,  appeared  to  be 
pointed  regular  six-sided  pyramids.  They  obstinately 
withstood  the  action  of  acids,  and  were  found  to  be  com- 
posed of  alumina  and  peroxide  of  iron.  No  further 
investiga'ion  has  been  since  made  concerning  the  precise 
constitution  of  this  crystalline  body. 

I think  you  will  admit  that  it  is  an  interesting  fact  that 
simply  by  the  evaporation  of  6ea  water  in  this  way,  and 
the  fusion  of  the  residue,  we  should  be  able  to  obtain 
several  distinct  minerals  ; and  I think  you  will  also  admit 
that  the  proof  here  advanced  of  the  presence  of  boracic 
acid  in  sea- water  is  clear  and  conclusive. 

I may  say  incidentally  that  this  periclase— oxide  of 
magnesium,  or  magnesia  crystals — may  be  obtained  by  the 
prolonged  action  of  lime  on  borate  of  magnesia  in  a 
porcelain  furnace.  It  requires  a high  temperature, 
and  long  exposure  thereto,  to  produce  it.  It  has  also 
been  produced  crystallised  by  the  action  of  hydrochloric 
acid  gas  on  magnesia,  and  also  by  the  action  of  steam  upon 
chloride  of  magnesium.  That  is  an  action  not  at  all 
unlikely  to  occur  in  nature.  The  apatite  has  been  pro- 
duced crystallised  by  fusing  a mixture  of  phosphate  of 
soda,  fluoride  of  calcium,  and  an  excess  of  chloride  of 
calcium ; or  by  fusing  a mixture  of  common  amorphous 
phosphate  of  lime  ana  chloride  of  sodium— common  salt ; 
or  by  fusing  phosphate  of  lime  with  fluoride  and  chloride 
of  calcium  in  a vessel  of  carbon  ; or  by  heating  phosphate 
of  lime  in  contact  with  chloride  of  calcium  at  a tempera- 
ture of  *50°  Centigrade. 

The  next  constituent  we  have  to  consider  is  a very  in- 
teresting one,  and  that  is  silver.  Careful  experiments  have 
been  made  to  ascertain  whether  sea  water  contains  silver 
or  not.  It  would  be  impossible  to  bring  before  you  all  the 
details ; but  the  result  appears  to  be  conclusive.  Silver  is 
there.  It  must  be  there,  in  fact.  The  chloride  of  silver, 
which  is  so  insoluble  of  itself,  is  very  sensibly  soluble  in 
aqueous  solutions  containing  chlorides  dissolved.  It  has 
been  sought  for  on  the  metal  of  ships.  It  is  exceedingly 
likely  that  we  should  find  it  on  ships  coated  with  copper, 
or  with  Muntz's  metal,  which  is  a variety  of  brass,  con- 
sisting of  copper  and  zinc.  These  metals,  in  contact  with 
chloride  of  silver  dissolved  in  sea  water,  by  virtue  of  the 
presence  of  other  chlorides,  would  decompose  the  chloride 
of  silver,  and  we  should  have  the  silver  thrown  down  upon 
the  surface  of  the  metal.  Experiments  of  this  nature,  as 
well  as  others,  have  been  made  repeatedly,  and  seem  to 
establish  conclusively  the  fact  of  the  presence  of  silver  in 
sea  water.  Forchammer  found  it  in  the  carbonate  of  lime 
of  certain  of  the  lower  marine  animals.  I mentioned  to 
you  on  the  last  occasion  a singular  fact  concerning  the 
presence  of  silver  in  some  of  our  ironstones  in  South  Wales. 

Gold  has  been  sought  for  in  sea  water,  but  not  yet 
clearly  detected.  Many  years  ago  we  were  engaged  here 
in  making  some  experiments  concerning  the  extraction  of 
gold  and  silver  from  lead.  It  occurred  to  us  oa  possible 
that  the  sheathing  metals  of  ships  which  have  been  long 
at  sea  might  contain  gold  upon  the  surface.  We  examined 
some  copper  sheathing  carefully  and  found  gold  thereon, 
but  unfortunately  this  result  was  inconclusive,  because 
we  had  not  previously  ascertained  the  absence  of  gold 
from  copper,  and  I am  quite  sure  it  is  much  more  frequently 
present  in  that  metal  than  is  generally  supposed.  The 
experiment  was  therefore  entirely  vitiated  on  that  account. 
The  presence  of  gold  in  sea  water  is  a point  well  worthy 
of  further  search. 

Copper  has  not  been  directly  detected  in  sea  water,  but 
it  has  been  found — and  this  is  equally  conclusive — in  the 
carbonate  of  lime  of  sea  animals  and  in  the  ashes  of  sea 
plants. 

Lead  has  not  been  found  directly,  but  has  been  dis- 
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coTered  in  the  same  way  aa  copper  in  the  same  materials, 
but  in  much  larger  quantity.  By  the  action  of  sea  water 
upon  lead  chloride  of  lead  is  formed,  which  I have  seen, 
in  one  cose  at  all  events,  beautifully  crystallised.  This  is 
a specimen  which  has  been  long  immersed  in  sea  water. 

I am  now  speaking  of  some  years  ago.  It  is  covered  with 
beautiful  crystals  of  chloride  of  lead. 

Zinc  has  not  been  immediately  found  in  sea  water,  but 
it  has  been  detected  in  comparatively  considerable  quan- 
tity by  Forchammer  in  marine  plants,  especially  in  the 
tostera  marina  and  also  in  the  fttcu*  reticu  lotus,  which  is 
very  common  about  our  coasts. 

The  metals  cobalt  and  nickel,  which  are  so  commonly 
associated  in  nature,  have  been  sought  for  and  found  in 
the  ashes  of  sea  plants,  but  not  directly  in  sea  w ater. 

Iron  may  be  detected  directly  in  the  residue  of  the 
evaporation  of  sea  water,  and  also  in  the  ashes  of  sea  plants, 
and  in  the  secreted  lime  of  sea  animals. 

Manganese  is  found  along  with  iron  in  the  ashes  of  the 
tostera  marina , and  especially  in  plants  collected  in  the 
middle  of  summer,  the  ashes  of  which  contained,  accord- 
ing to  Forchammer,  so  much  oxide  of  manganese  that  the 
odour  of  chlorine  was  strongly  developed  when  hydro- 
chloric acid  was  poured  upon  them.  The  ashes  of  the 
tostera  marina  contain  a comparatively  very  large  propor- 
tion of  the  protoxide  of  manganese.  It  is  said  that  the 
amount  was  even  so  much  as  4 per  cent. 

Aluminium,  after  a good  deal  of  trouble,  was  found  by 
Forchammer,  as  I stated  a short  time  ago,  in  the  fused 
residue  of  the  evaporated  sea  water  from  the  sound  of 
Copenhagen. 

Magnesium  is  also  a constituent  of  sea  water.  Mag- 
nesia is  a very  prominent  compound  in  sea  water.  A very 
good  way  of  estimating  the  proportions  of  the  constituents 
of  sea  water  is  to  take  the  chief  constituent,  which  is 
chlorine,  as  a standard,  and  to  estimate  the  quantity  of 
the  other  bodies  contained  in  it  in  relation  to  chlorine. 
We  will  take  that  standard  as  too,  as  Forchammer  has 
done.  The  relation  of  the  magnesia  to  the  chlorine  is,  by 
weight,  11,077.  The  presence  of  such  a large  quantity  is 
explained  by  the  fact  that  few  chemical  or  other  reactions 
occur  in  sea  water  to  remove  the  magnesia  ; whereas  we 
know,  in  reference  to  lime,  that  when  lime  has  fallen  into 
sea  water  it  is  very  speedily  appropriated  by  sea  animals, 
and  is  very  rapidly  removed  from  the  water.*  This  is  not 
the  case  with  magnesia.  Magnesia  occurs  in  sea  plants 
and  animals,  and  in  terpula  Jiligrana  Forchammer  found 
as  much  as  13*49  percent,  of  carbonate  of  magnesia. 

Calcium  is  the  next  constituent  to  which  I shall  refer. 
Lime  exists  in  sea  water  in  very  small  quantity  in  combi- 
nation with  carbonic  acid ; in  greater  proportion  with 
phosphoric  acid  and  fluorine ; and  in  greatest  proportion 
of  all  with  sulphuric  acid.  You  see,  then,  that  lime  exists 
in  several  states  of  combination  in  sea  water.  Its  combi- 
nation with  sulphuric  acid  is  by  far  the  most  important 
for  us  to  consider.  Its  relation  to  chlorine  is  2*96  to  100. 
You  sec  how  much  smaller  the  proportion  of  lime  is  than 
that  of  the  magnesia  compared  with  our  standard  of 
chlorine. 

Barium  is  found  always  along  with  strontium.  The 
sulphate  of  strontia  was  directly  discovered  by  For- 
chammer in  the  evaporated  residue  of  sea  water,  espe- 
cially in  the  deposit  of  steam  bmlcrB.  It  was  also  met 
with  in  fueut  veticulotut,  and  along  with  it  was  baryta. 
The  occurrence  of  strontia  along  with  baryta  in  sea  water 
is  a very  curious  point. 

Sodium,  os  we  all  know,  is,  of  course,  abundant  in  sea 
water  in  the  form  of  chloride  of  sodium  or  common  salt. 

Potassium  is  also  present,  but  in  much  smaller  quantity 
than  sodium. 

Both  Lithium  and  arsenic  are  reported  to  have  been  dis- 
covered in  sea  water. 

The  total  average  amount  of  saline  matter  in  water  of  I 
the  ocean  is  1*8  J 1 per  cent.  Or,  perhaps,  the  better  way  I 


of  taking  it  will  be  the  quantity  in  the  thousand  parts, 
which  will  be  18*11.  The  maximum  of  saline  matter  was 
18*14.  It  occurred  near  the  equator,  between  Africa, 
Borneo,  and  Malacca.  The  minimum  of  saline  residue 
was  18*06  in  the  thousand  parts.  It  occurred  between 
the  Aleutian  and  Society  Islands. 

We  will  now  direct  attention  to  the  relations  between 
the  chief  constituents  of  sea-water,  taking,  as  I said  just 
now,  ico  parts  of  chlorine  as  the  standard.  Sulphuric 
acid  presents  the  relation  of  11*89  to  that  standard  ; lime, 
1*96;  and  magnesia,  11*07.  This  method  of  comparison 
with  the  chief  constituent  is,  I think,  a very  instructive 
way  of  representing  the  quantity  of  the  substances  in  sea- 
water. The  relations  I have  given  you  apply  to  the  water 
of  the  main — to  ocean  water.  In  the  Baltic  the  following 
relation  obtains : — Sulphuric  acid,  11*77  (this  is  a larger 
proportion  than  in  the  water  of  the  ocean)  ; lime,  3.59  ; 
magnesia,  1 1 *89.  The  water  of  the  Kattegat  und  the  Sound 
contains Sulphuric  acid,  11*94;  lime,  3*19;  magnesia, 
io*86.  These  differences  are  sensible  when  we  tome  to 
I estimate  them  in  respect  to  a Urge  amount  of  water. 


In  the  North  Sea  tho  quantities  are 
„ Mediterranean  „ „ 
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The  differences  now  become  very  appreciable.  The  saline 
matter  in  tea- water  decreases,  in  general,  as  one  would 
expect,  near  the  coast.  It  is  subject  to  much  variation, 
which  depends  greatly  upon  the  flow  of  fresh  water  from 
the  rivers.  On  the  west  coast  of  South  America,  where 
little  or  no  water  flows  in  this  way  from  the  land,  this 
variation  does  not  obtain.  Between  the  water  of  the 
Baltic,  w’hich  drains  a great  part  of  the  north  and  east  of 
Europe,  and  the  water  of  the  Mediterranean,  the  difference 
is  very  great.  The  Baltic  contains  proportionately  less 
saline  matter;  and  the  water  of  the  Mediterranean  between 
the  Straits  of  Gibraltar  and  the  Grecian  Archipelago,  con- 
tains, on  the  average,  37*936  parts  in  the  thousand  of 
saline  matter — that  is,  3*7936  per  cent.  This  is  explained 
by  the  deficient  supply  of  fresh  water,  and  by  the  great 
evaporation  caused  by  the  hot,  dry  winds  from  Africa. 
In  the  corresponding  part  of  the  Atlantic  Ocean,  the  pro- 
portion is  3 5*946  in  the  thousand ; And  in  the  tropical  part  of 
the  Atlantic  Ocean,  between  30  degrees  south  of  the  equator, 
and  30  degrees  north  of  the  equator,  the  mean  proportion  is 
36-321  in  the  thousand.  In  the  Mediterranean,  between 
the  Island  of  Candia  and  tho  African  coast,  the  proportion  is 
39-257— a very  sensible  difference— about  three  parts  in  the 
thousand.  The  double  stream  in  the  Strait  of  Gibraltar 
has,  of  course,  long  been  known.  The  specifically  lighter 
water  of  the  Atlantic  forms  the  upper  current  flowing  in, 
nnd  the  specifically  heavier  water  of  the  Mediterranean 
forms  the  deep  water  flowing  out.  In  the  Baltic  there  are 
double  currents,  but  the  reverse  is  true  in  respect  to  the 
direction  of  those  currents.  As  a rule,  the  upper  cun-ent 
flows  out  of  the  Baltic  into  the  Kattegat,  and  the  lower 
current  from  tho  Kattegat  into  the  Baltic.  The  cause 
appears  to  be  similar  to  that  of  the  currents  in  the 
Mediterranean — the  difference  of  the  specific  gravity 
between  the  water  of  the  Baltic  and  that  of  the  ocean,  or 
that  is  one  cause,  at  all  events ; but  we  find  that  the 
specific  gravity  of  the  two  currents  is  exactly  the  reverse 
of  what  I stated  with  regard  to  the  Mediterranean.  I will 
give  you  some  of  the  observations  which  have  been  made 
by  Forchammer  on  this  interesting  point.  In  1846,  from 
April  27  to  September  n,  19  observations  were  made  on 
the  deep  current,  and  134  on  the  upper  current.  In  these 
134  days  the  upper  current  came  during  24  days  from  the 
north,  and  it  contained  on  the  average  15*994  in  a thousand 
of  solid  residue.  In  S6  days,  during  which  it  came  from 
the  south,  it  contained  on  an  average  13.342  of  salino 
matter  in  a thousand.  The  ground  current  of  the  sound 
was  obserx’ed  once  in  every  w*eek,  and  it  contained  on  the 
average  19*002  of  saline  matter  in  a thousand.  You  see 
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that  that  is.  a great  difference.  The  bottom  current  U 
sometimes  very  strong,  and  this  is  said  to  explain  a phe- 
nomenon often  observed — namely,  that  vessels  of  deep 
draught  of  water  go  against  wind  and  the  upper  curreut, 
whilst  vessels  of  less  draught  in  vain  attempt  to  bear  up 
against  those  forces,  the  deep  draught  vessels  reaching  the 
lower  current,  which  is  very  strong,  and  carries  their, 
against  the  upper  current  and  the  wind.  In  March,  »86o, 
the  temperature  of  the  bottom  current  was  2*6  Ceuligrade 
at  a depth  of  10S  feet,  and  that  of  the  upper  curreut  r6 
Centigrade.  In  the  summer  no  difference  of  temperature 
was  found  between  the  two  currents.  The  average  pro- 
portion of  saline  matter  in  the  water  of  the  Polar  currents 
from  Baffin's  Bay  and  Davis’s  Straits  was  33-176  in  the 
thousand.  The  quantity  in  the  South  Polar  Ocean  w*as 
*7-185.  In  the  Atlantic  Ocean,  between  the  equator  and 
the  30th  degree  of  north  latitude,  it  was  36*  169.  I give 
you  simply  a few  illustrations. 

The  average  composition  of  the  solid  ingredients  of  sea 
water  at  the  surface,  exclusive  of  the  North  Sea,  the 
Baltic,  the  Mediterranean,  and  the  Black  Sea — that  is,  the 
water  of  the  ocean  generally — may  be  taken  at  34*304. 
Then  the  chlorine  will  be  18*945  ; the  sulphuric  acid, 
2*253  ; the  lime,  0*561  ; and  the  magnesia,  1*096.  Those 
are  the  moat  important  ingredients.  Taking  the  relations, 
according  to  our  first  plan  of  Btating  the  proportions — that 
is,  representing  chlorine  as  ico— sulphuric  acid  will  be 
11*89;  lhnc,  2*96;  and  magnesia,  1*07.  This  may  be 
regarded  as  the  relation  existing  between  the  chief  con- 
stituents of  the  solid  residue  of  general  ocean  water, 
exclusive  of  tho-e  seas  which  I have  mentioned,  and  where 
certain  local  peculiarities  obtain. 

Much  might  be  said  with  regard  to  the  interesting  fact 
of  the  variation  in  the  proportion  of  saline  mutter  at 
different  depths,  but  I will  give  you  a few  observations 
only  upon  that  subject. 

The  water  of  Baffin’s  Bay,  taken  from  the  surface,  con- 
tained 33*594  of  saline  matter  per  thousand,  and  at  a depth 
of  420  feet  it  contained  33*607,  a trifle  more  than  the  w ater 
of  the  surface.  At  59  deg.  45  min.  north  latitude,  and 
39  deg.  4 min.  west  longitude,  surface  water  contained 
35*067  per  thousand,  and  at  a depth  of  270  feet  the  water 
contained  35*963,  a sensibly  larger  amount.  At  59  deg. 
50  inin.  north  latitude,  and  7 deg.  52  min.  west  longitude, 
surface  water  contained  35*576  ; and  at  270  feet  deep  the 
quantity  was  3 5*462,  a slight  variation  in  thereverse  direction, 
the  surl’ucc  water  in  the  other  instances  I have  mentioned 
containing  a little  less  than  the  deep  water.  In  the  middle 
of  the  Atlantic  ocean,  surface  w ater  contained  36*196  of 
saline  matter ; and  water  from  the  greatest  depth,  I believe, 
at  which  water  has  yet  been  taken  for  examination, 
namely,  1 1,100  feet,  contained  35*170.  That  is  un  interest- 
ing point — more  than  one  part  in  a thousand  less.  I might 
give  you  a great  number  of  further  illustrations,  but  I 
should  only  weary  you  by  demining  you  for  that  purpose. 

There  are  some  curious  points  concerning  the  differences 
of  condition  in  the  deposition  of  saline  matter  from  sea 
water.  When  a portion  of  the  sea  is  separated  from  the 
rest  of  the  ocean  by  a change  of  level,  and  more  water  is 
removed  by  evaporation  than  is  supplied  by  rivers  flowing 
into  it,  and  no  water  flows  out,  there  must,  of  course,  be 
a gradual  concentration  of  the  water,  and  finally  the  de- 
position of  all  the  salts.  When  under  similar  conditions 
there  is  an  outflow,  but  less  in  amount  than  the  inflow, 
salts  must  in  course  of  time  he  deposited,  but  in  this  case 
the  least  soluble  will  be  deposited — such  os  gypsum  and 
chloride  of  sodium — and  the  less  soluble  will  be  washed 
away.  Some  curious  observations  were  made  some  years 
ago  by  Balard,  the  discoverer  of  bromine  ; and  upon  these 
observations  he  attempted  to  establish  certain  important 
operations.  I will  give  you  the  main  results,  as  they 
really  have  an  important  geological  bearing,  and  show  how 
one  salt  after  another  may  be  deposited  by  spontaneous 
evaporation  at  given  degrees  of  density. 


CauitcuL  Kkws, 
May  7.  1W4. 


When  the  water  of  the  Mediterranean  was  concentrated 
by  spontaneous  evaporation  to  the  specific  gravity  of  1*17, 
common  salt  only  was  deposited.  The  mother-liquor  or 
the  bittern  by  further  concentration  by  spontaneous 
evaporation,  first  deposits,  as  its  specific  gravity  rises  to 
1*32,  a mixed  salt  consisting  of  about  40  parts  of  sul- 
phate of  magnesia,  or  Epsom  salts,  and  60  of  common  suit; 
or  if  the  temperature  falls  to  6 or  7 degrees  centigrade — 
that  is,  to  43  or  45  degrees  Fahrenheit — the  bittern  of  the 
specific  gravity  of  1*32  deposits  sulphate  of  magnesia 
nearly  pure.  About  90  kilogrammes — that  is,  nearly  200 
lbs.  w eight,  were  obtained  from  a cubic  metre  of  water  of 
this  specific  gravity.  The  bittern  concentrated  to  1*345 
specific  gravity  by  spontaneous  evaporation,  after  the  de- 
position of  the  magnesian  salt,  deposits  a double  chloride 
of  potassium  and  magnesium.  Wheu  this  is  dissolved  in 
a small  quantity  of  hot  water,  the  chloride  of  potassium 
crystallises  nearly  pure  on  cooling.  The  bittern  of  the 
specific  gravity  of  1*345  contuins  much  chloride  of  mag- 
nesium. The  greater  port  of  the  sulphate  in  sea- water 
separates  as  sulphate  of  soda  when  the  liquid  is  concen- 
trated from  the  specific  gravity  of  1*152  to  1*2,  if  cooled 
down  to  4 or  5 degrees  below  zero  centigrade— that  is, 
23  or  25  Fahrenheit.  Those  are,  no  doubt,  very  curious 
points,  capable  of  application  by  geologists  in  explaining 
those  remarkable  saliferous  deposits  which  we  llud  in 
different  parts  of  the  earth.  1 might  refer  to  an  experiment 
made  some  years  ugo,  in  which  salts  were  formed  upon 
this  principle.  There  were  specimens  in  the  Exhibition 
of  1862,  and  there  arc  fine  specimens  in  this  museum. 
At  Stassfurth,  saline  deposits  have  been  found  in  which 
one  salt  after  another  has  been  produced,  no  doubt  by 
spontaneous  evaporation-  I will  just  call  your  attention 
to  them  incidentally.  There  is  a very  curious  one  called 
carnalite,  consisting  of  one  part  of  chloride  of  potas- 
sium, two  of  chloride  of  magnesium,  and  twelve  of  water. 
There  is  another  called  kbscritc,  which  is  a sulphate 
of  magnesia  containing  water — one  atom  only*.  Then 
there  is  the  salt  called  stathfurthitc,  which  is  a compound  of 
borate  of  magnesia  and  chloride  of  magnesium.  All  these 
occur  in  these  curious  deposits,  which  were  no  doubt  pro- 
duced by  evaporation  under  special  conditions,  such  as 
those  to  which  I have  drawn  your  attention. 

fTo  bo  continued.) 


ACADEMY  OF  SCIENCES. 

April  25. 

M.  Pcmgot  communicated  a memoir  “ On  the  Ot panic 
Matter*  contained  is  Water."  'Hie  author's  experiments 
were  made  with  the  waters  supplied  to  Fans,  and  the 
results  are  mainly  interesting  to  the  Parisians ; but  one  or 
two  things  are  worthy  of  notice  here.  M.  Peligot  points 
out  that  certain  metallic  salts,  perchloride  of  iron  among 
them,  precipitate  organic  matters,  and  act  os  powerful 
disinfectants.  The  action  of  the  iron  salt  is  most  marked 
and  rapid ; but  the  proportion  of  the  salt  added  must  be 
carefully  adjusted  to  the  amount  of  mineral  matter  con- 
tained in  the  water  ; for  in  the  presence  of  a great  excess 
no  precipitate  will  be  funned.  The  deposit  formed  is  a 
compound  of  ferric  hydrate  and  oxide  of  iron  with  organic 
matter  resembling  the  crenic  and  npocreuic  acids  of 
Berzelius.  We  may  quote  the  method  by  which  the 
author  separated  urea  from  sewer  water.  He  evaporated 
the  water  to  dryness,  treuted  the  residue  with  absolute 
alcohol,  and  evaporated  the  alcoholic  solution  to  dryness. 
The  latter  residue  he  then  dialysed,  evaporated  the  diffu- 
gate,  added  nitric  acid  to  the  residue,  and  so  obtained 
crystals  of  nitrate  of  urea.  M.  Peligot  remarks  that  we 
very  much  overestimate  the  rate  at  which  organic  matters 
in  solution  decompose ; and  his  own  belief  accords  with 
that  of  Vauquelin,  who  showed  forty  years  ago  that  urea 
broke  up  very  slowly  in  water. 


Cmm  Sm,\ 
M ay  7, 186L  J 


Academy  of  Sciences — Notices  of  Books. 


2.2$ 


M.  Rob  i net  read  a memoir  “ On  the  X team  of  Increasing 1 
the  S i lubrity  of  Large  Towns.**  The  author’s  suggestion 
is  one  which  was  made  here  long  ago,  namely,  to  ventilate 
drains  and  sewers  by  means  of  openings  in  communication 
with  furnaces  and  high  chimneys. 

M.  Th.  llarnitz  Harnitsky  presented  a memoir  “ On 
the  Synthesis  of  Chloride  of  Benzoyl  and  Benzoic  Acid." 
When  benzoic  acid  is  distilled  with  an  excess  of  caustic 
alkali,  it  breaks  up  into  carbonic  acid  and  benzine.  The 
author  has  succeeded  in  effecting  the  inverse  reaction.  He 
passed  oxychloride  of  carbon  and  the  vapour  of  benzine 
into  a retort  heated  and  exposed  to  sunlight,  and  collected 
the  products.  After  the  separation  of  unaltered  benzine 
from  these,  he  obtained  a liquid  boiling  at  198°  which  had 
a penetrating  odour  and  irritated  the  eyes  and  lungs,  it 
burnt  with  a luminous  very  smoky  dame,  sank  in  water, 
and  in  the  water  gradually  formeda  crystalline  mass.  These 
crystals  proved  to  be  benzoic  acid,  and  the  liquid  from 
which  they  separated  was  chloride  of  benzoyl.  The  author 
is  endeavouring  to  obtain  the  homologues  of  benzoic  acid 
by  similar  means. 

M.  A.  Lallemand  presented  a note  **  On  the  Cyanides 
of  Copper  and  some  of  their  Combinations.**  The  note 
relates  principally  to  the  double  cyanides  of  copper  and 
alkalies. 

M.  Bobicrre  communicates  some  “ Researches  on  the 
Chemical  Composition  of  Jlain-wuter  Collected  at  Different 
Heights.**  The  author's  experiments  were  made  at  Nantes, 
where  he  collected  the  water  on  the  observatory  tower,  and 
near  the  ground.  The  results  of  the  examination  of  these 
waters  are  curious  and  interesting.  They  show  that  the 
rain-water  collected  in  large  towns  varies  much  in  compo- 
sition. We  can  only  find  space  for  the  mean  results.  The 
ammonia  found  in  the  water  near  the  ground  was  always 
greatly  in  excess  of  that  in  the  water  collected  on  the 
tower.  A little  more  nitric  acid  was  present  in  the  water 
collected  above.  The  chlorine  was  about  the  same  in  both. 
The  author  remarks  that  a chemical  examination  of  rain- 
water is  an  easy  way  of  proving  the  vitiation  of  the  atmo- 
sphere. 

M.  Blondlot  sent  a note  " On  the  Purification  of  Arsenical 
Sulphuric  Acid.*  ' The  author  objects  to  the  process  of 
MM.  Bussey  and  Buignct  which  we  lately  published,  that 
some  nitric  acid  may  be  left  in  the  sulphuric,  and  that 
sulphate  of  ammonia  might  reduce  arsenic  acid  to  arsenious 
which  would  pass  over  as  before.  He  therefore  recom- 
mends that  peroxides  of  manganese  should  be  used  to 
oxidise  the  arsenious  acid.  The  wav  he  proceeds  is  as 
follows  : — Peroxide  of  manganese  is  added  in  the  propor- 
tion of  four  to  five  grammes  to  the  kilogramme  of  sulphuric 
acid,  and  the  mixture  healed  to  boiling  in  a porcelain  dish, 
stirring  all  the  time.  The  mixture  is  allowed  to  cool,  and 
is  then  transferred  to  a retort  and  distilled.  M.  Blondlot 
has  distilled  to  dryness  acid  so  treated,  and  never  found  a 
trace  of  arsenic  in  the  distillate. 


NOTICES  OP  BOOKS. 

The  Preserver's  Pharmacopoeia : Containing  all  the  Medi- 
cines in  the  British  Pharmacopaia  of  1864,  Qc.,  $c.  By 
a Phactisi.no  Physician.  Fifth  Edition.  London : 
Churchill  and  Sons,  1864. 

In  this  book  the  remedies  in  the  Pharmacopoeia  are  classed 
according  to  their  properties,  s.g.,  as  acids  (antalk  alines), 
alkalies  (antacids),  astringents,  errhines,  sialagogucs,  mas- 
ticatorics,  &c.  We  have  often  wondered  what  sort  of 
prescribes  can  want  a book  of  this  kind,  and  imagined  the 
hopeless  bewilderment  of  one  who  referred  to  it.  The 
only  useful  thing  we  can  see  in  the  work  is  the  doses 
appended  to  each  medicine,  and  it  would  have  been  much 
more  rational  to  have  given  the  articles  in  their  alphabetical 
order  with  simply  the  dose  added* 

We  give  a specimen  of  the  contents,  that  our  readers 


may  form  their  own  opinion*  Under  the  head  vegetable 
tonics  we  find, — 

“Decoctum  cinchonas  flavae. 

“ Comp,  cinchona  flava,  1 oz. ; water,  20  oz.  (boil). 
Dose,  fi.  oz.  fl.  oz.  1. 

“Incorap.  lime  water,  tartar  emetic,  sulphate  of  iron.” 
That  is  the  sort  of  information  which  a “ Practising 
Physician  "■  thinks  will  be  useful  to  his  professional 
brethren  ; and  we  need  not  waste  our  space  in  showing 
the  deficiencies  of  it. 


Botany  for  Novices  : a Sho>t  Outline  of  the  Natural  System 
of  the  Classification  of  Plants.  By  L.  E.  B.  London : 
Whittaker  and  Co.  1864. 

This  is  a book,  the  execution  of  which  we  can  w armly 
praise  as  far  as  it  goes.  It  is,  however,  a book  for  novices, 
being  simply  an  attempt  to  explain  the  principles  of  the 
natural  system,  and  therefore  dealing  but  with  the  simplest 
rudiments  of  botanical  science.  But  though  unpretend- 
ing. it  has  the  merit  of  great  clearness,  and  the  careful 
student  will  easily  understand,  and  be  able  to  determine, 
the  class  and  subclass  to  which  any  flower  he  may 
examine  belongs,  which,  though  not  going  very  far  in  the 
natural  system,  is  necessarily  the  beginning  of  botanical 
study.  We  can  heartily  recommend  the  book  to  those 
for  whom  it  has  been  written,  namely,  “ those  who  have 
no  previous  acquaintance  with  botanical  science."  and 
join  in  the  hope  of  the  writer,  **  that  it  may  introduce  its 
readers  to  a more  extended  study  of  the  subject." 


The  Economical  Use  of  Fuel,  and  the  Prevention  of  Smoke 
in  Domestic  Fireplaces;  with  observations  on  the  Patent 
Laws.  By  Frederick  Edwards,  J un.  London : Hard- 
wicke.  1864. 

Last  year  Sir  William  Armstrong  rather  frightened  the 
nation  w'ith  his  idea  of  the  rapid  exhaustion  of  our  coal- 
fields, and  the  waste  of  coal  in  our  domestic  fireplaces, 
lhe  public  mind  soon  auieted  itself  again.  People  said 
to  themselves  “The  coal  will  last  my  time,"  and  nobody 
thought  of  fmllinp;  down  his  house,  and  building  another 
with  narrower  chimneys,  and  supplied  with  grates  upon 
the  most  approved  principles.  So  the  waste  still  goes  on, 
and  increases  with  every  house  built. 

The  author  of  this  book  does  well  to  recall  public 
attention  to  the  subject ; but  we  do  not  expect  his  present 
effort  will  be  very  successful.  The  book  seems  to  us  a 
mistake.  A very  interesting  little  work  might  have  been 
written  on  the  principles  involved  in  the  economical  use 
of  fuel  in  the  warming  of  our  dwellings,  and  such  a work 
wo  have  no  doubt  would  have  met  with  a success  which 
this  notice  of  several  inventions  for  producing  a smokeless 
fire  will  hardly  command.  We  advi»e  the  author  to  re- 
consider the  matter,  and  to  give  us  simply  on  account  of 
the  firegrate  he  recommends,  and  the  principles  involved 
in  its  construction  and  use.  so  that  the  public  and  builders 
may  understand  the  subject.  It  is  a matter  well  deserving 
attention,  for  it  seems  that  more  than  a million  a year  goes 
up  our  chimney*  in  the  form  of  smoke,  only  to  pollute  the 
atmosphere  and  begrime  the  neighbourhood. 

At  the  conclusion  of  his  book  the  author  makes  an  on- 
slaught on  the  patent  laws,  and  advocates  their  entire 
abolition  on  grounds  which,  if  we  understand  them,  appear 
to  us  altogether  insufficient.  The  patent  laws  ore,  no  doubt, 
greatly  abused, andrequire revision.  But, except  by  a similar 
law,  wc  do  not  sec  how  a real  inventor  is  to  be  secured  a 
proper  reward.  In  any  reform  of  the  law  the  object 
should  be  to  guard  against  the  public  being  imposed  upon 
by  sham  inventors,  who  strive  to  appropriate  well-known 
contrivances,  such  as  the  double  window  pane  alluded 
to  here  by  Mr.  Edwards.  The  author  seems  to  suppose 
that  all  the  advantage  a patent  offers  might  be  secured  by 
a public  exhibition  of  useful  inventions,  which  many  may 
think  will  afford  excellent  opportunities  for  copying  the 
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invention,  without  rewarding  the  inventor.  It  will  be 
found  useless  however,  to  argue  against  patents  in  face  of 
the  enormous  fortunes  which  arc  known  to  be  occasionally 
made  by  their  means. 


Annales  de  Chimie  el  de  Physique  t March,  1864. 

This  number,  which  we  have  just  received,  contains  a 
learned  paper,  by  M.  Cazin,  “ On  the  Valuation  0/  Electro- 
dynamic  Action  in  Unit  its  of  Weight”  which  will  no  doubt 
receive  much  attention.  M.  Bechamp  publishes  a paper 
“ On  the  Existence  of  Several  Odoriferous  and  Homologous 
Fatty  Acids  in  the  Fruit  of  the  Gingko  Biloba.”  lie  has 
found  therein  formic,  acetic,  propionic,  butyric,  valeric, 
caproic,  and  roprylic  acids,  butyric,  acetic,  and  caproic 
predominating.  A valuable  paper  “ On  the  Mutual  Action 
of  Oxides  of  Mercury  on  Salts  with  an  Alkaline  or  Alkaline- 
Earthy  Base  ” we  shall  translate  at  length.  Tire  remainder 
of  the  number  is  made  up  of  papers  by  M.  Berthelot  and 
others,  w'hieh  have  already  appeared  in  abstract  in  the 
Chemical  News,  but  to  which  wc  may  return  when  the 
learned  societies  now  necessarily  occupying  much  of  our 
space  adjourn  for  the  vacation. 
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Grants  of  Provisional  Protection  for  Six  Months. 

Commuutakt*!  by  Mr.  Vacohaw,  Patent  Agent,  15,  Southampton 
Building*,  Chancery  Lane,  W.C. 

*86.  William  Watson  and  William  Henry  Watson, 
Leeds,  York,  “ Improvements  in  the  manufacture  of  blue 
colour  for  dyeing  and  other  purposes/’ — Petition  recorded 
February  3,  1864. 

3*0.  Marie  Celeste  de  Casteras  Sinibaldi,  Greenwich, 
Kent,  “ Improvements  in  the  manufacture  of  plates,  tubes, 
cylinders,  and  other  articles,  and  for  covering  or  coating 
the  same  with  copper,  brass,  or  other  metals.” — Petition 
recorded  February  6,  1864. 

341.  Brereton  Todd,  Falmouth,  Cornwall,  “Improve- 
ments in  compositions  to  be  used  to  prevent  the  oxidation 
of  iron,  the  fouling  of  ships’  bottoms,  and  other  submerged 
things,  and  also  for  preserving  wood  from  decay  and  worms,’  ’ 
—Petition  recorded  February  9,  1864. 

351.  Marie  Celeste  de  Casteras  Sinibaldi,  Greenwich, 
Kent,  “ Improvements  in  coating  with  copper,  brass,  or 
other  metals  the  surfaces  of  ships  and  other  structures  of 
iron  or  steel.” — Petition  recorded  February  10,  1864. 

355.  Thomas  Vincent  Lee,  Macclesfield,  Chester,  “Im- 
provements in  the  construction  of  kilns  or  retorts  for 
coking,  and  for  apparatus  connected  therewith  for  collect- 
ing the  products  of  distillation  through  the  agency  of 
hydro-caloric  or  superheated  steam ; these  appliances 
being  applicable  to  making  wood  charcoal,  and  collecting 
pyroligneous  acid  during  the  process.” — Petition  recorded 
February  11,  1864. 

603.  Thomas  Boyle,  Gray's  Inn  Road,  London,  “ An 
improved  air  and  smoke  valve.” — Petition  recorded  March 
10,  1864. 

634.  John  Platt  and  William  Richardson,  Oldham, 
Lancashire,  “ Improvements  in  machinery  or  apparatus 
for  breaking  up  or  pulverising  clay  lor  the  manufacture  of 
bricks  or  other  such  articles,  or  for  breaking  up  or  pul- 
verising other  materials.” — Petition  recorded  March  12, 
1864. 

668.  James  Garrick,  George  Square,  Glasgow,  N.B., 
“Improvements  in  apparatus  for  inhaling,  breathing,  and 
respirafory  purposes.” — Petition  recorded  March  16,  1864. 

696.  James  Burrell,  Back  Church  Lane,  Whitechapel, 
London,  “ Improved  apparatus  to  be  used  in  combination 
with  marine  steam-boilers  as  a self-acting  scum  or  brine 
cock  and  feed  cock,  which  apparatus  may  also  be  used  ns 
a salinometer  and  water  gauge.” 

698.  George  Kershaw,  Park  Street,  Camden  Town,  Lon- 


don, “ Improvements  in  macerating  vessels.” — Petitions 
recorded  March  18,  1864. 

699.  Charles  Heywood,  Manchester,  Lancashire,  “ An 
improved  method  and  means  of  removing  * scum  ’ or  float- 
ing particles  from  the  surface  of  water  or  other  liquids.” 

700,  David  Jones,  Birmingham,  Warwick,  “ Improve- 
ments in  sugar  funnels  or  moulds.” — A communication 
from  Simon  I.abayen,  Matanzns,  Cuba.  —Petitions  recorded 
March  19,  1864. 

713.  John  Morgan,  Stephen's  Green,  Dublin,  “Improve- 
ments in  the  preservation  of  animal  and  vegetable  sub- 
stances, and  in  the  fluids  to  be  employed  therein.” 

716.  George  Firmin  and  Cornelius  Firmin,  Henley 
Rettory,  near  Ipswich,  Suffolk,  “ Improvements  in  heat- 
ing the  contents  of  vats  or  tanks  and  other  receptacles  in 
steeping  flax  and  hemp.” — Petitions  recorded  March  zi, 
1864. 

718.  Francois  Louis  Roux,  Abingdon  Street,  Westmin- 
ster, “An  improved  plastic  compound  for  the  protection 
of  metallic  and  non-metallic  surfaces  from  the  action  of 
water,  air,  and  other  causes  of  deterioration.” — Petition 
recorded  March  13,  1864. 

745.  Charles  Garton,  Bristol,  and  Thomas  Hill,  South- 
ampton, “Improvements  in  mashing  apparatus.” 

746.  Samuel  Bark  and  Thomas  At; wood,  Smethwick, 
Stafford,  and  James  David  Robinson,  Birmingham,  War- 
wick, “ Certain  improvements  in  slides  for  gaseliers,  as 
also  in  the  means  of  regulating  or  stopping  the  flow  of 
gas,  parts  of  which  improvements  are  also  applicable  to 
chandeliers  where  oil,  camphine,  or  other  inflammable 
liquids  are  used  for  illumination.” — Petitions  recorded 
March  *4,  1864. 

754.  Richard  Archibald  Brooman,  Fleet  Street,  London, 
“ An  improved  method  of,  and  improved  apparatus  for, 
revivifying  animal  black.” — A communication  from  Jean 
Baptiste  Felix  Trollict,  Lyons,  France. — Petition  recorded 
March  26,  1864. 

769.  John  Lightfoot,  Accrington, Lancashire,  “Improve- 
ments in  dyeing  and  printing  textile  fabrics  and  yarns, 
and  in  fixing  more  permanently  certain  mordants 
thereon.” 

770.  Michael  Henry,  Fleet  Street,  Loudon,  “ Improve- 
ments in  apparatus  for  supplying  air  to  persons  employed 
under  water  or  in  places  where  noxious  gas,  air,  or  vapour 
prevails.” — A communication  from  Benoist  Rouquayrol, 
Paris,  France. — Petitions  recorded  March  *8,  1864. 

773.  James  Robbins,  Howley  Street,  Lambeth,  “ New 
improved  methods  of,  and  apparatus  for,  treating 
various  liquid  and  solid  substances  for  the  production  of 
artificial  liquid  manures,  for  separating  oils  and  other 
liquids  from  solids,  and  preparing  or  treating  the  solid  in- 
gredients for  dry  manures ; the  said  apparatus,  or  parts 
thereof,  being  applicable  for  filtering,  decanting,  car- 
bonising, pumping,  drying,  evaporating,  and  digesting 
generally.” 

775.  Isaac  Mark  Evans,  Ruabon,  Denbigh,  “ Improve- 
ments in  blasting  for  mining  and  other  purposes,  applicable 
also  to  discharging  projectiles,  and  in  the  apparatus  used 
in  connexion  therewith.” 

782.  Arthur  Heald,  Sabden  Wholley,  Lancashire,  “An 
improved  composition  for  sizing  yarnsand  threads.” 

783.  Charles  Doughty,  Lincoln,  “ Improvements  in 
treating  a product  obtained  in  refining  the  oil  of  cotton 
seeds.” — Petitions  recorded  March  29,  1864. 

786.  Joseph  Lang,  Bolton-le- .Moors,  Lancashire, 

“ Certain  improvements  in  the  ventilation  of  mines.” 

790.  Thomas  Waller,  Fish  Street  Hill,  London,  “Im- 
provements in  apparatus  for  heating  air,  and  in  valves  for 
admitting  heated  and  cold  air,  and  regulating  the  supply 
thereof.” 

791.  Thomas  James  Smith,  Twickenham,  Middlesex, 
“Improvements  in  the  purification,  distillation,  rectifica- 
tion, evaporation,  condensation,  concentration,  and  oxy- 
genation of  spirits  and  spirituous  liquors,  and  in  the 
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apparatus  employed  therein,  and  in  raising  and  forcing 
the  same;  parts  of  which  arc  applicable  to  the  manufacture 
of  vinegar,  to  the  raising  and  forcing  of  liquids,  to  the 
heating,  cooling,  and  oxygenating  of  beer  and  liquids,  and 
to  the  construction  of  chimneys." — A communication  from 
Francis  Hacck,  Brussels,  Belgium. — Petitions  recorded 
March  30,  1864. 

801.  James  George  Bcckton,  Whitby,  Yorkshire,  “Im- 
provements in  engines  or  machinery  for  forcing,  blowing, 
or  exhausting  air  and  other  gaseous  fluids." 

806.  Richard  Archibald  Brooman,  Fleet  Street,  Lqpdon, 
“Improvements  in  gas  generating  apparatus.' ' — A com- 
munication from  E.  F.  A.  Goguel,  Audineourt,  France. — 
Petitions  recorded  March  31,  1864. 

809.  James  Hicks,  llutton  Garden,  London,  “An  im- 
proved maximum  mercurial  thermometer." 

817.  John  Jumcs  Lundy,  Leith,  N.B.,  and  Robert 
Irvine,  Musselburgh,  N.B.,  “Improvements  in  the 
manufacture  of  paper." — Petitions  recorded  April  1, 1864. 

820.  Stephen  William  Silver,  Bishopsgate  Street  With- 
in, London,  “ The  preparation  of  the  milk  gum,  or  juice 
of  the  sapota  muiicri,  or  bullet  tree." — A communication 
from  John  Thomborrow  Manifold,  Demerara,  British 
Guiana. — Petition  recorded  April  a,  1864. 

834.  Leonard  Cooke,  Ilorwieh,  Lancashire,  “Improve- 
ments in  the  manufacture  of  paper." — Petition  recorded 
April  4,  1864. 

841.  Stephen  Martin  the  younger,  Sheffield,  Yorkshire, 
and  Edward  Young,  Oughtibridge,  near  Sheffield,  “ Im- 
provements in  the  manufacture  and  application  of  firc- 
resisling  cements  and  materials." 

843.  Napoleon  Sarony,  Broad  Street,  Birmingham, 
“ Improvements  in  photography." 

848.  Richard  Archibald  Brooman,  Fleet  Street,  London, 
“ Improvements  in  the  manufacture  of  artificial  fuel."  A 
communication  from  Francois  Coles  tin,  Armelin,  Paris, 
Prance. — Petitions  recorded  April  5,  1864. 

856.  Edward  Thomas  Hughes,  Chancery  Lane,  London, 
“An  improved  controlling  apparatus  for  registering  the 
quantity  and  quality  of  alcohol  obtained  in  distilleries." 
A communication  from  Trangott  Glaeser,  Brieg,  and  Ernst 
Hofmann,  Breslau,  Silesia,  Prussia. 

857.  John  Lightfoot,  Accrington,  Lancashire,  “Im- 
provements in  sizing  textile  fabrics  and  yarns." — Petitions 
recorded  April  6,  1864. 

877.  John  Pickering,  Spitalfields,  London,  “ Improve- 
ments in  refrigerators,  or  apparatus  for  refrigerating  or 
cooling  wort  and  other  liquids."— Petition  recorded  April 
7,  1864. 

926.  Auguste  Audigier,  Marseilles,  France,  “Embalm- 
ing and  mummifying  dead  bodies." 

928.  John  Campbell  Evans  and  John  Calvin  Thompson, 
East  Greenwich,  Kent,  “Improvements  in  preserving  the 
bottoms  of  iron  and  other  ships  and  vessels." 

931.  James  Neilaon  and  James  Gillies,  Glasgow,  N.B., 
*•*  Improvements  in  apparatus  for  fixing  or  closing  capsules 
on  bottles  and  other  vessels." — Petitions  recorded  April  13, 

1864. 

Notices  to  Proceed. 

3069.  Frederick  Piercy,  Dartmouth,  Devon,  “ Improve- 
ments in  the  application  of  heat  to  water  and  other  fluids, 
and  in  apparatus  for  the  same." — Petition  recorded  De- 
cember 7,  1863. 

3089.  Peter  Hubert  Desvignes,  Lewisham,  Kent,  “Im- 
provements in  apparatus  for  exhibiting  dissolving  views." 
— Petition  recorded  December  8,  1863. 

3123.  John  Corby,  Dunoon,  Argyle,  N.  B.,  “Improve- 
ments in  centrifugal  machines  for  extracting  the  syrups 
from  sugar." 

3133.  Richard  Archibald  Brooman,  Fleet  Street,  Lon- 
don, " Improvements  in  machinery  for  grounding  or  colour- 
ing wall  paper  and  other  fabrics." — A communication 
from  Richard  MeMauree,  New  York,  U.S.— Petitions  re- 
corded December  n,  1863. 


3136.  Thomas  Clayton,  Manchester,  “Improvements  m 
generators  for  making  gas  from  volatile  fluids." 

3145.  John  Platt  and  William  Richardson,  Oldham, 
Lancashire,  “ Improvements  in  the  preparation  of  clay  for 
the  manufacture  of  bricks,  tiles,  and  other  articles  which 
may  be  made  of  such  material." 

3146.  Walker  Thomas  Whitmore  Jones,  Holies  Street, 
London,  “ Improvements  in  apparatus  to  be  applied  to 
lamps."— Petitions  recorded  December  12,  1863. 

3154.  Eugene  Rascol,  Brydges  Street,  London,  “Im- 
provements in  the  manufacture  of  glass." — A communica- 
tion from  M.  Tony  Petitjean,  Geneva,  Switzerland. — 
Petition  recorded  December  14,  1864. 

33.  Joshua  Kidd,  Cannon  Row,  Westminster,  “Improve- 
ments in  supplying  and  regulating  any  required  liquid  used 
in  the  process  of  generating  gas  or  steam,  or  for  the  car- 
burating  of  g&s,  for  supplying  and  regulating  the  water  to 
gas-meters,  and  oil  for  lubrication,  and  in  apparatus  con- 
nected therewith." — Petition  recorded  January  5,  1864. 

746.  Samuel  Bark  and  Thomas  Attwood,  Smethwick, 
Stafford,  and  James  David  Robinson,  Birmingham,  War- 
wick, “ Certain  improvements  in  slides  for  gaseliers,  as 
also  in  the  means  of  regulating  or  stopping  the  flow  of- 
gas  ; parts  of  which  improvements  are  also  applicable  to 
chandeliers  where  oil,  camphinc,  or  other  inflammable 
liquids  are  used  for  illumination."— Petition  recorded 
March  24,  1864. 

817.  John  James  Lundy,  Leith,  N.  B.,  and  Robert 
Irvine,  Musselberg,  N.B.,  “ Improvements  in  the  manu- 
facture of  paper." — Petition  recorded  April  1,  1864. 

931.  James  Neilson  and  James  Gillies,  Glasgow,  N.  B., 
“ Improvements  in  apparatus  for  fixing  or  closing  capsules 
on  bottles  and  other  vessels." — Petition  recorded  April  13, 
1864. 

CORRESPONDENCE. 

Continental  Science. 

M.  Mahtixs  has  given  an  account  of  the  desert  of  Sahara, 
from  which  the  following  may  be  extracted  He  divides 
it  into  three  parts — ist,  the  desert  of  the  plateaux,  which 
are  large  surfaces  covered  with  gypsum,  which  have 
resisted  the  CTosivo  action  of  water,  both  modern  and 
deluvian ; 2nd,  tho  desert  of  erosion  ; 3rd,  the  desert  of 
sand,  which  is  formed  of  heaps  of  sand  resembling  the 
waves  of  the  sea  suddenly  rendered  immovable,  terminated 
by  sharp  angles,  by  rounded  domes,  or  by  sharp  points  : 
these  waves  of  sand  arc  covered  by  a thin  vegetation  of 
shrubs  and  of  grasses,  which  disappears  entirely  in  those 
parts  where  the  sand  is  blown  about  under  the  influence  of 
the  wind.  An  oasis  he  describes  as  a plantation  of  dute 
palms.  These  have  been  greatly  increased  in  number 
since  the  introduction  of  artesian  wells. 

The  following  process,  by  M.  Dumas,  for  ascertaining 
I the  richness  of  crude  crystallised  sugar  is  given : — One 
litre  of  alcohol  of  85°  and  50  grammes  of  acetic  acid  of 
I 8°  are  mixed ; as  much  pure  sugar  as  the  liquid  will  dis- 
solve is  then  added.  A decilitre  of  this  liquid  is  mixed 
with  50  grammes  of  the  sugar  to  he  tested,  and  after 
I filtering  the  liquid,  the  areometer  is  placed  in  it,  when 
every  degree  lost  by  the  alcoholometer  corresponds 
to  a degree  of  diminution  in  the  richness  of  the  sugar, 
unless  the  sugar  is  very  impure,  when  the  variable  nature 
of  the  impurities  renders  this  kind  of  assay  u little  less 
certain ; but  for  the  sugars  ordinarily  found  in  the  market 
satisfactory  results  are  obtained. 

In  Cosmos  there  is  mentioned  a new  process  of  tanning, 
by  which  a great  saving  in  time  and  expense  is  effected. 
There  is  also  an  account  of  an  improvement,  by  M. 
Hcmpel,  in  the  construction  of  balances  for  very  accurate 
weighings.  It  consists  in  the  employment  of  a needle, 
which  is  fixed  on  a vertical  axis  projecting  upwards  from 
the  beam  for  the  ultimate  adjustment  of  the  weight. 
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At  the  Academy  of  Sciences  of  Vienna,  M.  Hlasiwetz 
gave  an  account  of  an  unfinished  investigation  which  he 
has  undertaken,  together  with  M.  Barth,  upon  the  resins. 
M.  Felineck  presented  specimens  of  a yellow  dust  which 
liad  fallen  from  the  atmosphere  in  the  environs  of  Breslau 
over  a space  of  more  than  350  square  miles.  M.  Kue* 
communicated  some  interesting  details  of  the  existence  of 
the  thymus  gland,  of  which  the  function  is  still  unknown. 


MISCELLANEOUS. 

Chemistry  at  the  College  of  Physicians. — It  is 

right  to  state  that  the  error  ascribed  to  Dr.  Farre,  in  a 
paragraph  with  the  above  heading,  which  we  extracted 
from  a contemporary  last  week,  appears  to  have  been  a 
mistake  on  the  part  of  the  reporter. 

Royal  institution.  — Monday,  May  9,  at  two 
o’clock,  general  monthly  meeting.  Tuesday,  May  10,  at 
three  o’clock.  Professor  Marshall,  " On  Animal  Life.” 
Thursday,  May  11,  at  three  o’clock,  Mr.  Hullah,  " On 
Music  (1600  — 1750).”  Friday,  May  13,  at  eight  o’clock, 
Mr.  J.  Scott  Russell,  “On  the  Mechanical  Ilistory  of  Gun 
Cotton.”  Saturday,  May  14,  at  three  o’clock,  Professor 
Frunkland,  “ On  the  Metallic  Elements.” 

Decay  of  Stone  at  the  Houses  of  Parliament. 
—During  the  past  week  some  experiments  have  been 
undertaken  with  the  view  of  testing  the  merits  of  several 
suggestions  which  have  been  submitted  to  the  Chief  Com- 
missioner of  Works,  or  described  in  evidence  taken  before 
the  Royal  Commission  in  1861.  For  the  purponen  of  this 
practical  trial  similar  portions  of  the  ornamental  stone- 
work on  the  east,  west,  and  north  faces  of  the  building 
were  selected,  and  placed  at  the  disposal  of  the  following 
gentlemen,  for  treatment  according  to  their  respective 
processes.  All  these  stone  surfaces  exhibited  signs  of 
decay  in  about  an  equal  degree,  and  underwent  a cleaning 
process  at  the  hands  of  the  several  operators  as  a necessary 
preliminary  to  applying  their  chemical  solutions.  Five 
small  gablets  on  the  west  front  of  the  palace  (facing 
Westminster  Abbey)  were  allotted  respectively  to  Mr. 
Dudley,  representing  the  Fluo-silicic  Company  ; Messrs. 
Rust  and  C».,  of  Lambeth  ; Messrs.  Bartlett,  Brothers,  of 
Camden  Town ; Mr.  J.  Spiller,  of  Woolwich ; and  Mr. 
A.  II.  Church,  of  Cirencester.  In  a similar  manner 
portions  of  several  buttresses  on  the  river  front  and  north 
return  of  the  palace  were  made  the  subject  of  experiment 
under  conditions  of  almost  absolute  equality  as  regards  the 
extent  of  their  disintegration.  The  nature  of  the  materials 
which  have  been  applied  cannot  besiated  with  certainty,  but 
wc  gather,  chiefly  from  the  minutes  of  evidence  already 
published,  that  they  are  composed  as  follows  : — Messrs. 
Rust  and  Co.  and  Messrs.  Bartlett  advocate  the  use  of 
recently  mixed  preparations  containing  an  alkaline  silicate 
in  association  with  a soluble  compound  of  alumina  and 
potash.  Meagre.  Rust  and  Co.  Consider  the  employment 
of  a small  quantity  of  lime  in  addition  to  be  advantageous, 
but  whether  this  should  exist  in  solution,  or  merely  in 
suspension,  appears  yet  to  remain  an  open  question.  Mr. 
Spiller  employs  an  aqueous  solution  of  hiphosphate  of 
lime,  which  is  said  to  have  the  power  of  hardening  and 
closing  the  structure  of  all  calcareous  building-stones. 
Mr.  Church  has  patented  the  use  of  the  alkaline  earths  in 
combination  with  aqueous  silica,  prepared  by  dialysis,  for 
indurating  the  surfaces  of  all  kinds  of  stone.  The 
chemical  agent  employed  by  the  Fluo-silicic  Company 
cannot  be  defined  with  certainty;  the  use  of  the  acid 
itself  seems,  however,  more  probable  than  that  of  any  of 
its  ready-lurmcd  compounds.  In  addition  to  these,  we 
understand  that  Mr.  Young  is  about  to  apply  paraffin  to 
another  portion  of  stone,  and  Mr.  De  Wylde  to  employ 
his  patent  solution  of  “allotropic  alumina”  with,  a 
neutral  alkaline  silicate.  The  weather  ha#  been  very 


favourable  throughout  the  whole  period  occupied  in  the 
application  of  these  processes,  and  the  public  will  watch 
with  interest  the  indications  afforded  by  these  competitive 
trials.  # 2 

French  Onsent.— This  cement,  composed  of  lime 
and  india-rubber,  is  very  valuable  for  mounting  large 
microscopical  preparations.  The  principal  advantages  ye 
— that  it  never  becomes  perfectly  hard,  and  thus  permits 
considerable  alteration  to  take  place  in  the  fluid  contained 
in  the  cell  without  the  entrance  of  air,  and  it  adheres  very 
intimately  to  glass,  even  if  it  be  perfectly  smooth  and 
ungroand.  If  a glass  cover  is  to  be  affixed  to  a large  cell  con- 
taining fluid,  a small  pioce  of  the  oement  it  taken  between 
the  finger  and  thumb  and  carefully  rolled  round  until  it 
can  be  drawn  out  into  a thread  about  the  eighth  or  tenth 
of  an  inch  in  thick  nets ; this  is  applied  to  the  top  of  the 
cell,  before  introducing  any  fluid,  and  slightly  pressed 
down  with  the  finger  previously  moistened.  It  adheres 
intimately.  The  preservative  fluid  with  the  preparation 
are  now  introduced,  and  the  cell  filled  with  fluid,  which 
indeed  is  allowed  to  rise  up  slightly  above  the  walls. 
The  glass  cover,  rather  smaller  than  the  external  dimen- 
sions of  the  cell,  and  slightly  roughened  at  the  edge*,  is  to 
be  gently  breathed  upon,  and  then  one  edge  is  applied  to 
the  cement,  so  that  it  may  be  allowed  to  fall  gradually 
upon  the  surface  of  the  fluid  until  it  completely  covers  the 
cell,  and  a certain  quantity  of  the  superfluous  liquid  is 
pressed  out.  By  the  aid  of  any  pointed  instrument  a 
very  little  cement  is  removed  from  one  part,  so  that  more 
fluid  may  escape  as  the  cover  is  pressed  down  gently  into 
the  cement.  The  pressure  must  be  removed  very  gradually, 
or  sir  will  enter  through  the  hole.  A bubble  of  air  enter- 
ing in  this  manner  may  often  be  expelled  again  by  pressure, 
or  it  may  be  driven  out  by  forcing  in  more  fluid  through  a 
very  fine  syringe  at  another  part  of  the  cell,  but  it  is  fsT 
better  to  prevent  the  entrance  of  air  in  the  first  instance. 
Theodgeof  theglass  cover  being  thoroughly  embedded  in  tht 
cement,  the  small  hole  is  to  be  carefully  plugged  up  by  a 
small  piece  of  cement,  and  the  cell  allowed  tostand  perfectly 
stillfor  a short  time,  when  it  maybe  very  gently  wiped  with  a 
softeloth.  Theedgesof  the  cement  may  be  smoothed  by  the 
application  of  a warm  iron  wire,  and  any  superabundance 
removed  with  a sharp  knife.  A little  Brunswick  black  or  other 
liquid  cement  may  be  applied  to  the  edges  for  the  purpose 
of  giving  the  whole  a neater  appearance.  The  cement  is 
made  as  follows  : — A certain  quantity  of  india-rubber 
scraps  is  carefully  melted  over  a clear  fire  in  a covered 
iron  pot.  When  the  mass  is  quite  fluid,  finely  powdered 
lime,  having  been  slacked  by  exposure  to  the  air,  is  to  be 
added  by  small  quantities  at  a time,  the  mixture  being 
well  stirred.  When  moderately  thick,  it  is  removed  from 
the  fire  and  well  beaten  in  a mortar,  and  moulded  in  the 
hands  until  of  the  consistence  of  putty.  It  may  be  coloured 
by  the  addition  of  vermilion  or  other  colouring  matter. 
This  cement  answers  well  for  fixing  on  the  glass  tops  of 
large  preparation  jars,  but  if  moderately  strong  spirit  be 
used  a little  air  must  be  permitted  to  remain  in  the  jar.— 
From  “ II010  to  Work  xoitk  the  Microicope ,”  by  Lionel  S. 
Beale. 


ANSWERS  TO  CORRESPONDENTS. 


• • In  publishing  letters  from  our  Correspondents  we  do  not  thereby 
adopt  the  view*  of  the  writers.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  with  which  we 
do  not  agree. 


%•  AU  Editorial  OmawncatUme  are  to  be  addressed  to  the  Ennoa. 
and  Advertisements  ami  Business  ConmomeatUme  to  tha i Pcimauin,  a* 
t ho  Office,  1,  Wine  Offico  Court,  Fleet  Struct,  London,  E C. 


A Student.— We  do  not  think  that  oxalate  of  l>me  has  any  eomroercid 
▼alue.  in  answer  to  the  third  question.  " In  what  way  could  a student 
utilise  oxalate  of  lime  bimeelfr  we  might  suggest  that  be  should  barn 
it,  and  make  his  lime  water  from  the  residue. 


cSSe^5ST}  On  the  Preparation  and  Purification  of  Benzole. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


On  the  Reciprocal  Action  of  the  Grides  of  Mercury  and 
Salts  with  an  Earthy  or  Alkaline- Earthy  Base , by 
M.  J.  Fonberg.* 

The  oxides  of  mercury  are  generally  regarded  as  weak 
bases,  this  opinion  being  supported  by  tbe  acid  reaction 
of  their  salts,  not  only  those  corresponding  to  neutral 
salts  but  even  those  of  a basic  character,  and  also  by  the 
fact  that  these  salts  are  easily  decomposed  by  alkalies 
and  alkaline  earths,  liose,  however,  has  endeavoured 
to  prove  f that  the  oxidea  of  mercury  cannot  take  an 
oxacid  from  an  alkaline  or  alkaline-earthy  base,  nor  a 
halogen  from  a corresponding  metal.  But  the  assertion 
of  Rose  is  far  from  true,  since  experiment  has  proved 
that  these  oxides  have  the  power  of  removing  halogens 
from  all  the  alkaline  metals  without  exception  ; and 
further,  that  they  act  in  the  same  way,  though  in  a less 
degree,  on  the  oxysalts  of  the  alkalies  and  alkaline  earths. 

Before  entering  upon  these  experiments  it  should  bo 
mentioned  that  mercurous  oxide,  carefully  washed  and 
dried  in  the  shade,  acts  uniformly  upon  mercuric  oxide, 
and  whether  in  or  out  of  contact  with  air,  the  equivalent 
Hg.,0  changes  into  an  equivalent  IlgO  and  an  equivalent 
of  metal.  The  latter  separates  as  the  action  of  the  pro- 
toxide proceeds  in  such  a manner  that  the  final  result  in 
the  two  cases  is  always  the  same. 

The  way  to  make  the  exjveriment  upon  one  or  other  of 
the  oxides  is  very  simple.  It  is  sufficient  to  place  them 
in  a test  tube  with  a perfectly  neutral  solution  of  a salt 
and  shake  them  together  for  some  moments.  With  a 
saturated  solution  of  a haloid  salt  of  an  alkaline  or 
alkaline-earthy  base  the  reaction  is  prompt,  and  the 
filtered  liquid  will  show  the  presence  of  free  alkali,  while 
the  presence  of  mercury  is  easily  seen. 

On  heating  a mixture  containing  nn  excess  of  haloid 
salt  in  relation  to  the  quantity  of  oxide  of  mercury,  tho 
proportion  of  alkali  or  alkaline  earth,  and  consequently 
the  proportion  of  mercuric  chloride,  iodide,  or  bromide 
increases.  The  free  base  in  the  filtered  liquid  is  easily 
discovered  by  turmeric  paper,  &c.,  and  the  mercuric 
compound  may  be  shown  by  sulphuretted  hydrogen, 
stannous  chloride,  metallic  copper,  or  even  by  ammonia. 

The  mutual  action  of  these  chlorides,  iodides,  and 
bromides  upon  tbe  oxides  of  mercury  may  be  represented 
by  equations,  of  which  the  following  are  examples: — 
mKCL  + IlgO  = KO  + IlgCl,  + (»» — i)KC12. 
«nKCl,Hg,0  = KO  « HgCla  + Hg  + (m  — 1)  KClr 
Similar  equations  will  represent  the  action  of  other 
haloid  salts.  For  example : — 

»»NaBr.+  IIgO  = NnO  + HgBr2  + (at — i)NaBra. 

It  may  be  objected  that  all  these  reactions  arc  only 
results  depending  on  the  simple  solution  of  oxide  of 
mercury  in  water,  but  the  author  1ms  convinced  himself 
that  such  is  not  the  case,  and  the  following  experiments 
will  prove  that  the  solubility  of  the  mercuric  oxide  docs 
not  occasion  the  phenomena.  When  an  oxide  of  mer- 
cury is  boiled  for  a minute  or  two  with  perfectly  neutral 
chloride  of  barium,  the  oxide  of  barium  can  be  easily 
removed  from  the  filtered  solution  by  means  of  a current 
of  carbonic  acid.  If  the  liquid  be  examined  after  the 
separation  of  the  carbonate  of  baryta,  it  is  found  that  the 
mercuric  chloride  is  in  solution  joined  with  the  undecom-  j 
posed  chloride  of  barium.  Tbe  chlorides  of  calcium  and 

• Abridged  from  Awaits  dt  H de  Physique,  Marel>.  1S64.  p.  jo©, 

t Anmbltn,  rol.  ri.,  p.  298  (1859). 
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strontium  give  analogous  results.  When  operating  with 
chloride  of  ammonium,  boiling  must  of  courso  be  avoided 
when  it  is  wished  to  obtain  the  ammonia  in  the  same 
liquid  in  which  it  is  formed.  The  products  of  decom- 
position are  precisely  similar  to  those  in  the  preceding 
cases. 

But  if  chloride  of  ammonium  be  boiled  with  mercnric 
oxide  for  haif-an-hour  in  a retort  fitted  with  a well- 
cooled  receiver,  the  oxide  completely  disappears,  aud  is 
entirely  changed  into  corrosive  sublimate.  In  this  way 
wo  obtain  separately  a strong  solution  of  ammonia  in 
water  in  the  receiver,  and  in  the  retort  chlorido  of  am- 
monium and  mercury.  Mercurous  oxide  gives  analo- 
gous results,  with  tho  difference  that  an  equivalent  of 
mercury  separates. 

When  operating  in  the  same  way  with  a haloid  salt 
of  an  alkaline  or  alkaline-earthy  metal,  complete  decom- 
position can  only  be  effected  when  the  salt  is  in  largo 
excess,  but  it  may  be  effected  more  promptly  by  passing 
simultaneously  a current  of  carbonic  acid  to  remove  the 
oxide  formed.  This  is  better  applied  to  the  salts  of  the 
alkalinc-eartlis,  particularly  to  that  of  barium.  In  this 
case  the  whole  of  the  oxide  of  mercury  dissolves  in  the 
form  of  cbloro  mercurale  of  barium,  while  the  carbonate 
of  baryta  forms  a white  powder  at  the  bottom.  With 
the  chloride  of  magnesium  the  carbonic  acid  is  un- 
necessary, since  an  oxide  of  magnesia  gradually  forms 
and  separates  spontaneously. 

It  only  remains  to  add  that  these  changes  are  not 
confined  to  the  haloid,  but  extend  to  the  oxy- salts,  both 
inorganic  and  organic  ; hut  in  these  cases  the  decomposi- 
tion is  very  limited.  The  difference  is  probably  owing 
to  tho  fact  that  the  oxy-salts  of  the  alkalies  do  not  form 
double  Balts  with  mercuric  oxide. 


TECHNICAL  CHEMISTRY. 


On  the  Preparation  and  Purification  of  Benzole, 
by  M.  E.  Kopf. 

I have  elsewhere  mentioned  the  superheating  process 
by  which  we  have  succeeded,  more  or  less  perfectly  in 
converting  the  heavy  tar  oils,  and  which  are  frequently 
much  charged  with  napthaline,  into  lighting  gas  and 
volatile  oils  rich  in  benzole. 

The  apparatus  for  this  transformation  consists  of  a 
horizontal  retort  of  cast  iron  or  earthenware,  so 
arranged  that  it  can  be  heated  to  incipient  redness  by 
the  furnace  flume  and  gases  circling  round  it.  One  ex- 
tremity of  the  retort  is  formed  by  a cover,  easily  adjusted 
and  removed,  giving  access  to  the  interior,  and  allowing 
of  the  necessary  frequent  cleaning  out  of  the  retort. 

At  a certain  distance  from  the  other  well-closed  ex- 
tremity is  a partition  half  the  height  of  the  retort, 
intended  to  prevent  the  flow  of  oil  outsido  the  retort. 

Beyond  this  partition  the  retort  communicates  with  a 
water  chamber  by  means  of  a tube  placed  at  tho  most 
inclined  part  of  the  side. 

The  lower  part  of  tho  water  chamber  communicates 
by  a hydraulic  syphon  with  a waste  pipe  placed  at  its 
extremity,  serving  to  collect  the  heavy  and  little  volatile 
oils  which  condense  in  this  water  chamber.  But  the 
upper  part  of  the  chamber  is,  moreover,  in  communica- 
tion with  a good  refrigerator  of  the  usual  construction, 
into  which  pass  the  more  volatile  products,  which  there 
separate  into  light  oils,  which  condense,  and  are  col- 
lected apart,  and  into  lighting  gas,  which  flows  into  a 
gasometer.  The  operation  is  conducted  in  the  following 
manner: — 

'ITie  retorts  (a  series  of  which  may  bo  placed  in  the  same 
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furnace,  and  which  may  communicate  with  the  same  water 
chamber  and  the  same  refrigerator)  having  been  heated 
to  clear  reduess,  n continuous  thread  of  heavy  oil  is 
poured  into  them  by  means  of  a syphon  attached  to  the 
exterior  part  of  each  retort,  and 'terminating  high  up, 
with  a funnel  to  receive  the  oil  from  a tap  connected 
with  a reservoir  above. 

As  the  oil  Hows  into  the  retorts,  it  is  rapidly  affected 
by  the  high  temperature,  which  modifies,  at  least,  to  a 
certain  extent,  its  composition  and  its  properties.  The 
result  is,  more  or  less,  graphitous  or  light  charcoal, 
which  remains  in  the  retort,  and  more  or  less  volatile  oils 
and  gaseous  hydrocarbons. 

As  the  volatile  and  gaseous  products  penetrate  into  the 
water  chamber,  a first  separation  is  effected,  then  in  this 
chamber  are  condensed  the  heavy  and  little  altered  oils, 
which  must  afterwards  be  again  passed  through  the  red 
hot  retort ; the  more  volatile  products  also  traverse  the 
refrigerator,  where  are  condensed  the  light  oils  pro- 
duced in  the  operation,  which,  rectified  in  an  ordinary 
alembic,  furnish  light  volatile  and  colourless  oils,  rich 
in  benzole. 

For  the  more  perfect  purification  of  benzole  (or  ben- 
zine), I propose  taking  advantage  of  its  property  of 
solidifying  under  the  influence  of  cold,  taking  the  form 
of  flakes,  grouped  like  fern  leaves,  or  in  crystalline 
masses  similar  to  camphor,  melting  only  at  8°-j  above  o“. 
For  this  purpose  we  cool  tho  rough  benzine  to— 150  in 
M.  Carre  s refrigerator,  strongly  and  rapidly  press  the 
benzine  crystals  still  impregnated  with  other  liquid 
hydrocarbidcH,  and  thus,  with  the  greatest  ease,  we 
obtain  crystallised  benzine,  which,  again  melted  and 
once  more  submitted  to  the  same  treatment,  gives  us 
benzine  almost  chemically  pure. 

With  such  a benzine  a pure  nifro-benzine  may  be  ob- 
tained, very  useful  in  perfumery,  and  with  which  per- 
fectly pure  aniline  may  bo  prepared. 

But  we  doubt  whether,  in  the  manufacture  of  arti- 
ficial colouring  matters,  the  preparation  of  chemically 
pure  benziuo,  nilro-benzinc,  and  aniline,  is  of  so  much 
practical  importance  os  might  have  been  ezpected;  unless, 
indeed,  we  can  at  the  same  time  offer  to  manufacturers 
toluol,  nitrotoluol,  toluidiue,  and  homologous  products, 
so  that  they  can  operate  011  mixtures  giving  the  most  ad- 
vantageous results  ns  much  with  respect  to  tho  lieauty 
and  richness  of  the  colour  as  with  respect  to  tho  yield.* 

After  separating  the  benzine  by  congelation  from  light 
and  volatile  hydrocarbides,  in  no' ease  must  the  mother 
liquors  be  mixed  with  the  residues. 

On  the  contrary,  they  must  be  treated  as  if  the  benzine 
were  still  present,  and  hence  perhaps  the  names  toluine, 
nitrotoluino,  and  commercial  toluidine. 

Such  a separation  and  classification  will,  no  doubt, 
facilitate  the  preparation  and  classification  of  anilines 
most  suitable  for  various  red,  violet,  and  blue  tints,  and 
will  contribute  an  important  step  to  the  theory  of  the 
formation  of  these  colouring  matters. — Moniteur  Seim- 
tiflque,  vi.,  329. 


( Iiemlrnl  Society.  — 'flic  next  meeting  of  this 
Society  will  be  held  on  Thursday  next,  at  eight  o'clock, 
wheu  the  following  papers  will  be  read  : — **  L'hlorophos- 
phide  of  Nitrogen.  By  1 ' r.  Gladstone.  "Constitution 
of  \\  ood  Spit  it."  By  Mr.  Dancer.  " Apparatus  for  Gas 
Analysis."  By  Drs.  Williainsou  and  Uussell.  "Atomic 
Weights  of  Metals."  By  Dr.  Williamson. 

• s,..,  Chemical  N»  ws.  v.  l t ill,  P.  4 •-  |tr.  Hermann's  " Memoir  on 
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On  Atropine,  by  M.  Pfeiffeb. 

Same  Subject,  by  MM.  Kraut  and  Ll’Dwto. 
Having,  in  conjunction  with  M.  Ludwig,  ascertained 
that  atropine,  when  distilled  with  bichromate  of  potash 
and  sulphuric  acid,  induces  the  formation  of  benzoic  acid, 
M.  Pfeiffer  fonnd  that  by  boiling  with  soda  this  alka- 
loid gave  rise  to  a volatile  base  and  an  acid,  with  a very 
high  equivalent. 

A similar  rcsnlt  was  at  the  same  time  obtained  by  M. 
Kraut,  who,  moreover,  determined  the  composition'  and 
the  principal  properties  of  both  these  products.  To  the 
boso  he  gives  the  nnmo  of  tropinc,  the  acid  he  calls 
atropic  acid  ; hut  it  yet  remains  unascertained  whether 
these  products  are  identical  with  those  obtained  by  M. 
Pfeiffer. 

By  heating  atropine  to  ioo°  with  baryta  water  in  a 
closed  vessel,  M.  Kraut  found  that  the  alkaloid  decom- 
posed, producing  a salt  of  baryta  which,  in  presence  of 
hydrochloric  acid,  divides  into  a crystallisable  acid  and  an 
organic  hydrochloratc,  which  remains  in  solution ; the 
latter  contains  the  tropinc — 

*.iAa)laO;  + *HO  - C)sHs04  + C„  AjflT„0,. 

Atropine.  Atropic  add.  Tropinc. 

Atropic  acid  crystallises  in  beautiful  needles  concen- 
trically grouped,  fusible  at  iosQms-  They  form  a salt  of 
lime  loeing  oyer  sulphuric  acid  13*9+  per  cent,  of  water. 
These  properties  differ  from  those  of  cinnamic  acid  .with 
which  atropic  acid  is  isomeric. 

Atropatc  of  tropinc  is  not  crystallisable,  is  viscous 
nt  tho  ordinary  temperature,  and  liquefies  by  heat.  It 
does  not  seem  to  dilate  the  pupil. 

Hydrochloric  acid  with  heat  divides  atropine  in  the 
same  way  as  does  baryta  water. 

Hydrochloratc  of  tropinc  is  soluble  in  water  and 
crystallisable.  With  oxido  of  silver  it  becomes  alkaline, 
and  the  liquid  no  longer  seems  to  contain  tropinc.  The 
same  hydrochloratc  is  precipitated  by  bichloride  of  plati- 
num, is  soluble  by  heat,  and  then  crystallises  in  beautiful 
orange  crystals. 

With  chloride  of  gold  it  forms  an  equally  crystallisable 
double  salt. — Journal  tie  Pharmacie  et  de  Vhimie,  xlv., 
282. 


PHOTOGRAPHY. 


Theoretical  and  Practical  llesearches  on  the  Forma- 
tion of  Positive  Plwknjraphic  Proofs , by  II M- 
Davannk  and  Girard. 

Photographic  images,  especially  those  known  as 
positive  proofs,  are  the  result  of  remarkable  transfor- 
mations, which  might,  unless  properly  studied,  be  con- 
sidered anomalies.  In  each  new  operation  the  colour, 
clearness,  intensity,  and  solidity  of  the  rcsnlt  may  be  very 
considerably  varied,  without  the  cause  of  the  variations 
being  apparent.  These  hitherto  unexplained  transfor- 
mations may,  nevertheless,  be  classed  with  ordinary 
chemical  reactions.  This  is  what  we  have  endeavoured  to 
prove  by  a series  of  researches  extending  over  six  years. 

To  produce  a positive  proof  the  photographer  takes  a 
sheet  of  paper,  covered  with  a sizing  of  albumen, 
gclnlino,  or  starch,  impregnates  it  with  u soluble  chloride, 
and  then  submits  it  to  the  sensitive  action  of  a solution 
of  silver.  The  image  is  then  ready  for  insolation 
placed  under  a negative  plate  it  reproduces  inversely 
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the  most  delicate  details.  At  this  moment  it  is  very 
brilliant,  but  will  fade  if  not  fixed  by  reagents,  which 
dissolve  the  unacted  on  salts  ; and  its  coloration  would 
be  confined  to  the  red  tints  given  by  contact  with  the 
fixers  were  it  not  finally  submitted  to  the  action  of  the 
colouring  liquids  called  toning  agents. 

These  successive  operations  require  all  the  attention  of 
the  chemist ; we  have  followed  them  step  by  step,  and 
each  has  revealed  to  us  some  new  facts,  of  which  we  will 
give  a succinct  resume . 

on  — It  is  a fact  well  known  to  photographers 

that  proofs  prepared  under  the  same  conditions,  but  on 
papers  of  different  origin,  produce  tones  varying  ex- 
tremely. The  causo  of  these  variations  arise  from  the 
influence  exercised  by  the  sizing  of  the  photographic 
papers.  A proof  on  unsized  paper  when  taken  from  the 
fixing  bath  is  always  grey  and  flat ; while  on  gelatinised, 
albuminised,  or  starched  paper,  it  always  lias  red 
brilliant  tone,  increasing  in  vigour  with  the  abundance 
of  the  sizing.  In  this  case  a combination  takes  place 
between  the  sizing  and  the  silver  compounds,  and  this 
combination,  a true  lake  colour,  manifests  its  influence 
towards  the  finishing  of  the  proof.  The  fact  may  easily 
be  directly  demonstrated:  a mixture  of  chloride  and 
nitrate  of  silver  long  exposed  to  the  light,  then  heated 
withhyposulphitcof  soda,  leaves  as  residue  a grey  metallic 
powder;  while  the  same  mixture,  with  the  addition  of 
gelatine,  albumen,  or  starch,  gives,  under  the  sauio  cir- 
cumstances, a matter  which  graduuliy  dries  under  the 
form  of  a brilliant  red  varnish,  and  which  is  found,  on 
analysis,  to  contain  carbon,  hydrogen,  and  nitrogen. 
This  argento-organic  lake  plays  a considerable  part  in 
obtaining  a photographic  image ; wo  shall  have  fresh 
occasion  to  appreciate  its  importance  when  investigating 
the  causes  of  the  alteration  of  the  proofs. 

The  Nulling. — The  first  operation  which  the  paper 
undergoes  is  the  imbibition  of  a soluble  chloride ; for 
this  purpose  chloride  of  sodium  is  usually  employed,  but 
certain  authors  recommend  various  other  metallic 
chlorides,  attributing  special  qualities  to  them.  We 
have  shown  that  the  differences  in  action  of  these  chlo 
rides  are  more  apparent  than  real ; they  are  always  to 
be  ascribed  to  the  varying  excess  of  acid  with  whicli  the 
salts  are  impregnated.  With  any  chloride  very  various 
colouring  may  bo  obtained;  mixed  w'ith  ail  excess  of 
acid  or  alkali,  this  chloride  will  always  give  a redder 
tiuge  than  if  employed  in  a neutral  state;  the  natural 
explanation  of  this  result  is  to  be  found  in  the  normal 
action  of  acids  and  alkalies  on  the  organic  matters  em- 
ployed for  sizing. 

On  itrndt'ring  Sensitive. — Chlorinated  and  dried, 
the  paper  is  then  pluced  on  a bath  of  nitrate  of  silver ; 
three  things  result  from  this,  and  the  sensitive  surface  on 
coming  from  this  bath  is  formed  of  chloride  of  silver,  of 
a combination  of  gelatine,  albumen,  or  starch,  with 
nitrate  of  silver,  and,  lastly,  of  an  excess  of  free 
nitrate  of  silver.  The  presence  of  these  three  substances 
is  indispensablo  to  the  production  of  a good  proof;  chlo- 
ride of  silver  alone  gives  but  a dull  and  superficial  image, 
but  it  produces  the  image  rapidly ; nitrate  in  excess  gives 
the  necessary  depth  to  this  image,  and  the  argentieo- 
organic  lake  gives  it  the  characteristic  red  colour.  The 
sensitivising  bath  may  vary  in  richness,  and  we  have 
carefully  studied  the  effect  of  these  variations  ; it  may 
be  neutral  acid  or  alkaline;  in  the  two  latter  eases  the 
effect  is  the  same  os  if  the  acid  or  alkali  had  been  added 
to  the  chloride  bath. 

On  ln»oiuti«»n. — To  determine  the  effect  of  light  oil 
the  sensitive  surface,  the  composition  of  which  wc  have  I 


given,  is  certainly,  from  a theoretical  point  of  view,  the 
most  important  part  of  our  researches.  It  is  universally 
admittca  that  chloride  of  silver  exposed  to  the  solar  rays 
undergoes  decomposition  and  disengages  part  of  its 
chlorine ; but  the  question  is  really  much  more  complex 
than  at  first  appears,  and  it  is  necessary  to  ascertain  uot 
only  what  becomes  of  the  chloride,  but  also  what  becomes 
of  the  argentico-organic  combination  of  free  nitrate. 

First  as  to  the  chloride.  It  has  long  been  thought 
that  light  reduced  this  body  to  the  stato  of  sub-chlorido 
AgjCl.  Wc  have  shown  that  such  is  not  the  case,  and 
we  stated  that  tho  decomposed  chloride  separatesentirely 
as  chlorine  and  metallic  silver.  We  have  established 
this,  the  principal  point,  by  first  proving  that  the  pro- 
duct of  the  action  of  light  oil  chloride  of  silver  is  soluble 
in  hot  nitric  acid,  while  the  essential  property  of  tho 
sub-chloride  AgaCl  is  its  insolubility  in  this  re-agent, 
and  that  this  product,  freed  by  hyposulphite  of  soda  from 
the  unreduced  chloride  of  silver,  contains  no  trace  of 
chlorine. 

It  has  certainly  been  objected  to  this  last  proof  that 
hyposulphite  of  soda  used  as  a fixing  agent  might  have 
decomposed  the  sub-chloride  AgXl  into  chloride  AgCI, 
which  would  there  dissolve  into  metallic  silver;  but 
the  only  good  experiment  cited  in  support  of  this  hypo- 
thesis is  the  change  in  the  colour  of  the  insolutcd  proof 
when  placed  in  contact  with  the  fixing  agent.  Now,  wo 
have  ascertained  that  this  change  of  colour  is  due  to 
quite  another  cause,  to  a hydratatiou  of  the  argentico- 
organic  lake,  and  that  this  result  is  to  be  obtained  by 
simply  exposing  the  proof  to  the  vapours  of  boiling 
water.  Chloride  of  silver,  then,  is  transformed  by  the 
action  of  light  into  chlorine  and  metallic  silver. 

It  is  the  disengagement  of  chlorine  from  this  decom- 
position which  makes  nitrato  of  silver  play  so  important 
a part  in  positive  photography.  Thus,  as  wc  have 
already  observed,  a proof  obtained  with  chloride  of  silver 
only  is  always  tame  and  ineffective;  in  presence  of  excess 
of  nitrate,  on  the  contrary,  it  acquires  great  brilliancy. 
This  result  is  easily  explained ; in  fact,  the  action  of 
light  on  a uniform  surfuco  of  chloride  of  silver  is  soon 
limited  by  the  opaque  layer  produced  by  the  superficial 
reduction  of  tho  argentic  compound ; but  if  this  com- 
pound is  mixed  with  free  nitrate  of  silver  then,  beside 
the  ]K>rtioiis  reduced,  and  under  the  influence  of  the 
chlorine,  they  disengage,  there  are  formed  new  quantities 
of  chloride,  which  may  then%be  attacked  by  light, 
because  before  this,  in  the  state  of  nitrate,  these  portions 
occupied  a particular  place,  and  the  reduced  silver  did 
not  hitherto  recover  them ; so  that  instead  of  a dull 
iinugc  several  excessive  layers  arc  formed,  which  give  to 
the  design  tho  required  depth. 

At  the  same  time  that  the  chloride  of  silver  is  reduced 
to  a metallic  state  the  argcutico-organic  combination  is 
also  reduced,  forming  a sort  of  insoluble  lake,  which, 
hydrating  by  contact  with  alkaline  fixers,  communicates 
a very  pronounced  red  colouring  to  the  proof. 

The  applications  of  these  fixers  is  tho  second  phase  in 
the  manipulations  required  in  positive  photography.— 
ComjtUe-Jittitlus,  lviii.,  634. 


liojui  institution. — Tuesday,  May  17,  at  three 
o’clock,  Professor  Marshall,  **  On  Animal  Life.”  Thurs- 
day, May  19,  at  three  o’clock,  J.  Hullah,  Esq.,  **  On 
Music  (1600—1750).'*  Friday,  May  2c,  at  eight  o’clock, 
James  Nasmyth,  Esq.,  **  On  Day  and  Night  in  the  Moon.” 
Saturday,  May  ai,  at  three  o'clock,  A.  lierschel,  Esq., 
“Ou  Falling  Stars.” 
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PROCEEDINGS  OP  SOCIETIES. 


ROYAL  INSTITUTION  OF  CHEAT  BRITAIN. 

Wttkly  Evening  Meeting , Friday,  March  18,  1864. 
H.R.H.  The  Pbincbof  Walks,  Vice- Patron,  in  the  Chair. 
A papeu  by  John  Tindall,  Esq.,  F.R.S.,  Professor  of 
Natural  Philosophy,  Royal  Institution,  was  read  on 
**  Contributions  to  Molecular  Physic*.” 

The  speaker  had  already  shown  the  enormous  differences 
which  exist  among  gaseous  bodies,  both  as  regards  their 
power  of  absorbing  and  emitting  radiant  heat.  When  a 
gus  is  condensed  to  a liquid,  or  n liquid  congealed  to  a 
stdid,  the  molecules  coalesce,  and  grapple  with  each  other 
by  forces  which  were  insensible  cs  long  as  the  gaseous 
state  was  maintained.  Ilut,  though  the  molecules  are  thus 

drawn  together,  the  luminiferous  ether  still  surrounds  them  : 

hence,  if  the  acts  of  radiation  and  absorption  depend  on  the 
indhidu.il  molecules,  they  will  assert  their  power  even 
after  the  state  of  aggregation  has  been  changed.  If,  on  the 
contrary,  their  mutual  entanglement  by  the  force  of  cohe- 
sion be  of  paramount  influence  in  the  interception  and 
emission  of  radiant  heat,  then  we  may  expect  that  liquids 
will  exhibit  a deportment  towards  radiant  heat  altogether 
different  from  that  of  the  vapours  from  which  they  are 
derived. 

1 he  first  part  of  the  present  inquiry  is  devoted  to  an 
exhaustive  examination  of  this  question.  The  speaker 
employed  twelve  different  liquids,  and  operated  upon  five 
different  layers  of  each,  which  varied  in  thickness  from 

0 02  of  an  inch  toe "27  of  an  inch.  The  liquids  wi  re  enclosed  , 
notin  gloss  vessels,  which  would  have  materially  modified 
the  heat,  but  between  plates  of  transparent  rock-salt, 
which  but  slightly  affected  the  radiation,  llis  source  of 
heat  throughout  these  comparative  experiments  consisted 

01  a platinum  wire,  raised  to  incandescent  e bv  nn  electric 
current  of  unvarying  strength.  The  quantities  of  radiant 
heat  absorbed  and  transmitted  by  each  of  the  liquids  at 
the  respective  thicknesses  were  first  determined.  The 
vapours  of  these  liquids  were  subsequently  examined,  the 
quantities  of  vapour  employed  being  proportional  to  the 
quantities  of  liquid  traversed  by  the  radiant  heat.  The 
result  of  the  comparison  was  that,  fur  heat  of  the  same 
quality,  the  order  of  absorption  of  liquids  and  of  their 
vapours  arc  identical.  There  was  no  exception  to  this  law' ; 
so  that,  to  determine  the  position  of  a vapour  as  nn  absorber 
or  radiator,  it  is  only  necessary  to  determine  the  position 
of  its  liquid. 

This  result  proves  that  the  state  of  aggregation,  as  fnr, 
at  all  events,  as  the  liquid  stage  is  concerned,  is  of  alto- 
gether subordinate  moment — a conclusion  which  will  pro- 
bably prove  to  be  of  cardinal  importance  in  molecular 
physics.  On  one  important  and  contested  point  it  has  a 
special  bearing.  11  the  position  of  a liquid  as  an  absorber 
and  radiator  determine  that  of  its  vapour,  the  position  of 
w ater  fixes  that  of  aqueous  vapour.  Water  had  been  com- 
pared with  other  liquids  in  a multitude  of  experiments,  and 
it  was  found  that,  as  a radiant  and  as  an  absorbent,  it 
transcends  them  all.  Thus,  lor  example,  a layer  of  bi- 
sulphide of  carbon  o*ot  of  an  inch  in  thickness  'absorbs  6 
per  cent.,  and  allows  94  per  cent,  of  the  radiation  from  the 
red-hot  platinum  spiral  to  pass  through  it ; benzol  absorbs 
43  and  transmits  57  per  cent,  of  the  same  radiation ; 
alcohol  absorbs  67  and  transmits  33  per  cent.,  and  alcohol 
stands  at  the  head  of  all  liquids  except  one  in  point  of 
power  as  an  absorber.  The  exception  is  water.  A layer 
of  this  substance,  ol  the  thickness  above  given,  absorbs  81 
per  cent,  and  permits  only  19  per  cent,  of  the  radiation  to 
pang  through  it.  Had  no  single  experiment  ever  been 
made  upon  the  vapour  of  water,  wc  might  infer  with  cer- 
tainty from  the  deportment  of  the  liquid  that,  weight  for 
-•eight,  this  vapour  transcends  all  others  in  its  power  of 
absorbing  and  emitting  radiant  heat. 

The  relation  of  absorption  and  radiation  to  the  chemical 


constitution  of  the  radiant  and  absorbent  substances  was 
next  briefly  considered.  For  the  first  six  substances  in  the 
list  of  those  examined,  the  radiant  and  absorbent  power* 
augment  as  the  number  of  atoms  in  the  compound  molecule 
augments.  Thus,  bisulphide  of  carbon  has  three  atoms 
chloroform  five,  iodide  of  ethyl  eight,  benzol  twelve,  and 
amylene  fifteen  atoms  in  their  respective  molecules ; and 
the  order  of  their  power  as  radiants  and  absorbent*  j6  that 
here  indicated ; bisulphide  of  carbon  being  the  feeblest, 
and  amylene  the  strongest  of  the  six.  Alcohol,  however, 
excels  benzol  as  an  absorber,  though  it  has  but  nine 
atoms  in  its  molecule  ; but,  on  the  other  hand,  its  mole- 
cule  is  rendered  more  complex  by  the  introduction  of 
a new  element.  Benzol  contains  carbon  and  hydrogen, 
while  alcohol  contains  carbon,  hydrogen,  and  oxygen. 
Thus,  not  only  does  the  idea  of  multitude  come  into 
play  in  absorption  and  radiation  — that  of  complexity 
must  also  be  taken  into  account.  The  speaker  directed 
the  particular  attention  of  chemists  to  the  molecule  of 
water  ; the  deportment  of  this  substance  towards  radiant 
heat  being  perfectly  anomalous,  if  the  chemical  formula  at 
present  ascribed  to  it  be  correct. 

Sir  William  Hcrschel  made  the  important  discovery  that, 
beyond  the  limits  of  the  red  end  of  the  solar  spectrum, 
rays  of  high  healing  power  exist  w hich  are  incompetent 
to  excite  vision.  The  speaker  has  examined  the  deport- 
ment of  those  rays  towards  certain  bodies  which  are  per- 
fectly opaque  to  light.  Dissolving  iodine  in  the  bisulphide  of 
carbon,  he  obtained  a solution  which  entirely  intercepted 
the  light  of  the  most  brilliant  flames,  while  to  the  extra- 
red  rays  of  the  spectrum  the  same  iodine  was  found  to  be 
perfectly  diathermic.  The  transparent  bisulphide,  which 
is  highly  pervious  to  the  heat  here  employed,  exercised 
the  same  absorption  as  the  opaque  solution.  A hollow 
prism  filled  with  the  opaque  liquid  was  placed  in  the  path 
of  the  beam  from  an  electric  lamp,  the  light-spectrum  was 
completely  intercepted,  but  the  heat-spectrum  w an  received 
upon  a screen  and  could  be  there  examined.  Falling  upon 
a thermo-electric  pile,  its  presence  was  shown  by  the 
prompt  deflection  of  even  a coarse  galvanometer. 

What,  then,  is  the  physical  meaning  of  opacity  and  trans- 
parency as  regards  light  and  radiant  heat  ? T he  luminous 
rays  of  the  spectrum  differ  from  the  non -luminous  ones 
simply  in  period.  The  sensation  of  light  in  excited  by 
waves  of  ether  shorter  and  more  quickly  recurrent  thin 
those  which  fall  beyond  the  extreme  red.  Hut  why  should 
iodine  stop  the  former  and  allow  the  latter  to  pas's  ? The 
answer  to  this  question  no  doubt  is  that  the  intercepted 
waves  are  those  whose  periods  of  recurrence  coincide  with 
the  periods  of  oscillation  possible  to  the  atoms  of  the  dis- 
solved iodine.  The  clastic  forces  which  .separated  these 
atoms  are  such  as  to  compel  them  to  vibrate  in  definite 
periods,  and,  when  these  periods  synchronise  with  those  of 
the  ethereal  waves,  the  latter  are  absorbed.  Briefly  de- 
fined, then,  transparency  in  liquids  ns  well  as  in  gases  is 
synonymous  with  discord,  while  opacity’  is  synonymous 
with  accord  between  the  periods  of  the  waves  of  ether 
and  those  of  the  molecules  of  the  body  on  which  they  im- 
pinge. All  ordinary  transparent  and  colourless  substances 
owe  their  transparency  to  the  diecord  w hich  exists  between 
the  oscillating  periods  of  their  molecules  and  those  of  the 
waves  of  the  whole  visible  spectrum.  The  general  dis- 
cord of  the  vibrating  periods  of  the  molecules  of  com- 
pound bodies  with  the  light-giving  waves  ol*  the  spectrum 
may  be  inferred  from  the  prevalence  of  the  property  of 
transparency  in  compounds,  while  their  greater  harmony 
with  the  extra-red  periods  is  to  be  inferred  from  their 
opacity  to  the  extra-red  rays.  Water  illustrates  this  trans- 
parency and  opacity  in  the  most  striking  manner.  It  is 
highly  transparent  to  the  luminous  rays,  which  demon- 
strates the  incompetency  of  its  molecules  to  oscillate  in  the 
periods  which  excite  vision.  It  is  os  highly  opaque  to  the 
extra* red  undulation,  which  proves  the  synchronism  of  its 
periods  with  those  of  the  longer  waves. 
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If,  then,  to  the  radiation  from  any  source  water  shows 
itself  to  be  eminently  or  perfectly  opaque,  it  is  a proof 
that  the  molecules  whence  the  radiation  emanates  must 
oscillate  in  what  may  be  called  extra-red  periods.  Let 
us  apply  this  test  to  the  radiation  from  a flame  of  hydrogen. 
This  flame  consists  mainly  of  incandescent  aqueous 
vapour,  the  temperature  of  which,  as  calculated  by 
Bunsen,  is  3159®  C. ; so  that,  if  transmission  augment 
with  temperature,  wo  may  expect  the  radiation  from  this 
flame  to  be  copiously  transmitted  by  the  water.  While, 
however,  a layer  of  the  bisulphide  of  carbon  0*07  of  an 
inch  in  thickness  transmits  yz  per  cent,  of  the  incident 
radiation,  and  while  every  other  liquid  examined  trans- 
mits more  or  leas  of  the  heat,  a layer  of  water  of  the  above 
thickness  is  entirely  opaque  to  the  radiation  from  the  flame. 
Thus  we  establish  accord  between  the  periods  of  the  mole- 
cules of  cold  water  and  those  of  aqueous  vapour  at  a tem- 
perature of  3259°  C.  But  the  periods  of  water  have 
already  been  proved  to  be  extra-red — hence  those  of  the 
hydrogen  flame  must  be  extrn-red  also.  The  absorption 
by  dry  air  of  the  heat  emitted  by  a platinum  spiral  raised 
to  incandescence  by  electricity  was  found  to  be  insensible, 
while  that  by  the  ordinary  undried  air  was  6 per  cent. 
Substituting  for  the  platinum  spiral  u hydrogen  flame,  the 
absorption  by  dry  air  still  remained  insensible,  while  that 
of  the  undried  air  rose  to  20  per  cent,  of  the  entire  radia- 
tion. The  temperature  of  the  hydrogen  flame  was,  as 
stated,  3259°  C.  ; that  of  the  aqueous  vapour  of  the  air 
was  2C®  C.  Suppose,  then,  the  temperature  of  aqueous 
vapour  to  rise  from  zo®  C.  to  3259°  C.,  wc  must  conclude 
that  the  augmentation  of  temperature  is  applied  to  an  in- 
crease of  amplitude,  and  not  to  the  introduction  of  periods 
of  quicker  recurrence  into  the  radiation. 

The  part  played  by  aqueous  vapour  in  the  economy  of 
nature  is  far  more  wonderful  than  hitherto  supposed.  To 
nourish  the  vegetation  of  the  earth  the  actinic  and  lumi- 
nous rays  of  the  sun  must  penetrate  our  atmosphere  ; and 
to  such  rays  aqueous  vapour  is  eminently  transparent.  The 
violet  and  the  extra- violet  rays  pass  through  it  with  free- 
dom. To  protect  vegetation  from  destructive  chills  the 
terrestrial  rays  must  be  checked  in  their  transit  towards 
stellar  apace ; and  this  is  accomplished  by  the  aqueous 
vapour  diffused  through  the  air.  This  substance  is  the 
great  moderator  of  the  earth's  temperature,  bringing  its 
extremes  into  proximity,  arid  obviating  contrasts  between 
day  and  night  which  w'ould  render  life  insupportable.  But 
we  can  advance  beyond  this  general  statement,  now  that 
we  know  the  radiation  from  aqueous  vapour  is  intercepted, 
in  a special  degree,  by  water,  and,  reciprocally,  the  radia- 
tion from  water  by  aqueous  vapour  ; for  it  follows  from 
this  that  the  very  act  of  nocturnal  refrigeration  which 
produces  the  condensation  of  aqueous  vapour  upon  the 
surface  of  the  earth — giving,  as  it  were,  a varnish  of  water 
to  that  surface — imparts  to  terrestrial  radiation  that  par- 
ticular character  which  disqualifies  it  from  passing  through 
the  earth's  atmosphere  and  losing  itself  in  space. 

And  here  we  come  a question  in  molecular  physics 
which  at  the  present  moment  occupies  the  attention  of 
able  and  distinguished  men.  By  allowring  the  violet  and 
extra-violet  rays  of  the  spectrum  to  fall  upon  sulphate  of 
quinine  and  other  substauces  Professor  Stoltes  has  changed 
the  periods  of  those  rays.  Attempts  have  been  made  to 
produce  a similar  result  at  the  other  end  of  the  spectrum 
to  convert  the  extra-red  periods  into  periods  competent  to 
excite  vision— but  hitherto  without  success.  Such  a change 
of  period,  the  speaker  agreed  with  Dr.  Akin  in  believing, 
occurs  when  a platinum  w ire  is  heated  to  whiteness  by  a 
hydrogen  flame.  In  this  common  experiment  there  is 
an  actual  breaking  up  of  long  periods  into  short 
ones  — a true  rendering  of  universal  periods  visual. 
The  change  of  refrangibility  here  effected  differs 
from  that  of  Professor  Stoke*— firstly,  by  its  being 
in  the  opposite  direction— that  is,  from  lower  to  higher  ; 
and  secondly,  in  the  circumstance  that  the  platinum  is 


heated  by  the  collision  of  the  molecules  of  aqueous  vapour, 
and  before  their  heat  has  assumed  the  radiant  form.  But 
it  cannot  be  doubted  that  the  same  effect  would  be  pro- 
duced by  radiant  heat  of  the  same  periods,  provided  the 
motion  of  the  ether  could  be  rendered  sufficiently  intense. 
The  effect  in  principle  is  the  same,  whether  we  consider 
the  platinum  wire  to  he  struck  by  a particle  of  aqueous 
vapour  oscillating  at  a certain  rate  or  by  a particle  of  ether 
oscillating  at  the  same  rate. 

By  plunging  a platinum  wire  into  a hydrogen  flame  we 
cause  it  to  glow,  and  thus  Introduce  shorter  periods  into 
the  radiation.  These,  ns  already  stated,  are  In  discord  with 
water ; hence  we  should  infer  that  the  transmission  through 
water  will  be  more  copious  when  the  wire  is  in  the  flame 
than  when  it  is  absent.  Experiment  proves  this  conclu- 
sion to  be  true.  Water  from  being  opaque  opens  a pas- 
sage to  6 per  cent,  of  the  radiation  from  the  flame  and 
spiral.  A thin  plate  of  colourless  glass,  moreover,  trans- 
mitted 58  per  cent,  of  the  radiation  from  the  hydrogen 
flame  ; but  when  the  flame  and  spiral  were  employed, 
78  per  cent,  of  the  heat  was  transmitted.  For  an  alcohol 
flame  Knoblauch  and  Melloni  found  glass  to  be  less  trans- 
parent than  for  the  same  flame  with  a platinum  spiral  im- 
mersed in  it ; but  Melloni  afterwards  showed  that  the 
result  was  not  general,  that  black  glass  and  blAck  mica  were 
decidedly  more  diathermic  to  the  radiation  from  the  pure 
alcohol  flame.  The  reason  for  this  is  now  obvious.  Black 
mica  and  black  gloss  owe  their  blackness  to  the  carbon 
diffused  through  them.  This  carbon,  o*  proved  by 
Melloni,  is  in  some  measure  transparent  to  the  extra- red 
rays,  and  the  speaker  had  succeeded  in  transmitting 
between  40  and  50  per  cent,  of  the  radiation  from  a 
hydrogen  flame  through  a layer  of  carbon  sufficient  to  in- 
tercept the  light  of  the  most  brilliant  flames.  The  products 
of  combustion  of  the  alcohol  flame  are  carbonic  acid  and 
aqueous  vapour,  the  heat  of  which  is  almost  wholly  extra- 
red.  For  this  radiation,  then,  the  carbon  is  in  a consider- 
able degree  transparent,  while  for  the  radiation  from  the 
platinum  spiral,  it  is  in  a great  measure  opaque.  By  the 
introduction  of  the  platinum  wire,  therefore,  the  trans- 
parency of  the  pure  glass  and  the  opacity  of  its  carbon 
were  simultaneously  augmented ; but  the  augmentation  of 
opacity  exceeded  that  of  transparency,  and  a difference  ia 
favour  of  opacity  remained. 

No  more  striking  or  instructive  illustration  of  the  influ 
cnee  of  coincidence  could  be  adduced  than  that  furnished 
by  the  radiation  from  a carbonic  oxide  flame.  Here  the 
product  of  combustion  is  carbonic  acid  ; and  on  the  radia- 
tion from  this  flame  even  the  ordinary  carbonic  acid  of  the 
atmosphere  exerts  a powerful  effect.  A quantity  of  the 
gas,  only  one-thirtieth  of  an  atmosphere  in  density,  con- 
tained in  a polished  brass  tube  four  feet  long,  intercepted 
ko  per  cent,  of  the  radiation  from  the  carbonic  oxide  flame. 
For  the  heat  emitted  by  solid  sources  olefiant  gas  is  an 
incomparably  more  powerful  absorber  than  carbonic  acid  ; 
In  fact,  for  such  heat  the  latter  substance,  with  one  excep- 
tion, is  the  most  feeble  absorber  to  be  found  among  the 
compound  gases.  For  the  radiation  from  the  hydrogen 
flame,  moreover,  olefiant  gas  possesses  twice  the  absorbent 

ower  of  carbonic  acid,  but  for  the  radiation  from  the  car- 

onic  oxide  flame,  at  a common  tension  of  one  inch  of 
mercury,  while  carbonic  acid  absorbs  50  per  cent.,  olefiant 
gas  absorbs  only  24.  Thus  we  establish  the  coincidence 
of  period  between  carbonic  acid  at  a temperature  of  20®  C. 
and  carbonic  acid  at  a temperature  over  3000®  C.,  the 
periods  of  oscillation  of  both  the  incandescent  and  lire 
cold  gas  belonging  to  the  extra-red  portion  of  the  spectrum. 

It  will  be  seen  from  the  foregoing  remarks  and  experi- 
ments how  impossible  it  is  to  examine  the  effect  of  tem- 
perature on  the  transmission  of  radiant  heat  if  different 
sources  of  heat  be  employed.  Throughout  such  an  exami- 
nation the  same  oscillating  atoms  ought  to  be  retained. 
The  heating  of  a platinum  spiral  by  an  electric  current 
enables  us  to  do  this  while  varying  the  temperature  betw  een 
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the  widest  possible  limits.  Their  comparative  opacity  to 
the  extra-red  rays  shows  the  general  accord  of  the  oscil- 
lating periods  of  our  series  of  vapours  with  those  of  the 
extra-red  undulations.  Hence,  by  gradually  heating  a 
platinum  wire  from  darkness  up  to  whiteness,  we  gradually 
nugment  the  discord  between  it  and  the  vapours,  and  must 
therefore  augment  the  transparency  of  the  latter.  Experi- 
ment entirely  confirms  this  conclusion.  Formic  ether,  for 
example,  absorbs  45  per  cent,  of  the  radiation  from  a 
platinum  spiral  heated  to  barely  visible  redness ; 31  per 
cent,  of  the  radiation  from  the  same  spiral  at  a red  heat ; 
26  per  cent,  of  the  radiation  from  a white-hot  spiral,  and 
only  21  per  cent,  when  the  spiral  is  brought  near  its  point 
of  fusion.  Remarkable  cases  of  inversion  as  to  transparency 
occurred  in  these  experiments.  For  barely  visible  redness 
formic  ether  is  more  opaque  than  sulphuric  ; for  a bright 
red  heat  both  are  equally  transparent,  while,  for  a white 
heat,  and  still  more  for  a nearly  fusing  temperature,  sul- 
phuric ether  is  more  opaque  than  formic.  This  result 
gives  us  a clear  .view'  of  the  relationship  of  the  two  sub- 
stances to  the  luminiferous  ether.  As  we  introduce  waves 
of  shorter  period  the  sulphuric  augments  most  rapidly  in 
opacity ; that  is  to  say,  its  accord  with  the  shorter  waves 
is  greater  than  that  of  thp  formic.  Hence  we  may  infer 
that  the  molecules  of  formic  ether  oscillate,  on  the  whole, 
more  slowly  than  those  of  sulphuric  ether. 

When  the  source  of  heat  was  a Leslie’s  cube  filled  with 
boiling  water  and  coated  with  lampblack,  the  opacity  of 
formic  ether  in  comparison  with  sulphuric  was  very 
decided.  With  this  source  also  the  position  of  chloroform 
as  regards  iodide  of  methyl  was  inverted.  For  a white- 
hot  spiral,  the  absorption  of  chloroform  vapour  being  10 
per  cent.,  that  of  iodide  of  methyl  is  16  ; with  the  black- 
ened cube  as  source  the  absorption  by  chloroform  is  22  per 
cent.,  while  that  by  the  iodide  of  methyl  is  only  19.  This 
inversion  is  not  the  result  of  temperature  merely ; for 
when  a platinum  wire,  heated  to  the  temperature  of  boil- 
ing water,  was  employed  ns  a source,  the  iodide  remained 
the  most  powerful  absorber.  All  the  experiments  hitherto 
made  by  the  speaker  go  to  prove  that  from  heated  lamp- 
black an  emission  takes  place  which  synchronises  in  nil 
especial  manner  with  chloroform.  For  the  cube  at  ioow  C.# 
coated  with  lampblack,  the  absorption  of  chloroform  is 
more  than  three  times  that  of  bisulphide  of  carbon ; for 
the  radiation  from  the  most  luminous  portion  of  a gas- 
llame  the  absorption  by  chloroform  is  also  considerably 
in  excess  of  that  by  bisulphide  of  carbon  ; while,  for  the 
flame  of  a Bunsen’s  burner,  from  which  the  incandescent 
carbon  particles  are  removed  by  the  free  admixture  of  air, 
the  absorption  by  bisulphide  of  carbon  is  nearly  twice  that 
by  chloroform.  The  removal  of  the  incandescent  carbon 
particles  more  than  doubled  in  this  instance  the  relative 
transparency  of  the  chloroform.  Testing,  moreover,  the 
radiation  from  various  parts  of  the  same  ilamc,  it  was 
found  that  for  the  blue  base  of  the  flame  the  bisulphide 
was  the  most  opaque.  For  the  radiation  from  a very  small 
gas-flame,  consisting  of  a blue  base  and  a small  white  top, 
the  bisulphide  was  also  most  opaque,  and  its  opacity  very 
decidedly  exceeded  that  of  the  chloroform  when  the  flame 
of  bisulphide  of  carbon  was  employed  as  a source.  Com- 
paring the  radiation  from  a Leslie’s  cube  coated  with 
isinglass  with  that  from  a similar  cube  coated  with  lamp- 
black, at  the  common  temperature  of  ioo°  C.,  it  was  found 
that,  out  of  eleven  vapours,  all  but  one  absorbed  the 
radiution  from  the  isinglass  most  powerfully ; the  single 
exception  was  chloroform.  It  may  be  remarked  that, 
whenever,  through  a change  of  source,  the  position  of  a 
vapour  as  an  absorber  of  radiant  heat  was  altered,  the 
position  of  the  liquid  from  w hich  the  vapour  was  derived 
was  changed  in  the  same  manner. 

It  is  still  a point  of  difference  between  eminent  investi- 
gators w hetlicr  radiant  heat,  up  to  u temperature  of  ioo°  C., 
is  monochromatic  or  not.  .Some  admit  this  ; some  deny  it. 
A long  scries  of  experiments  has  enabled  the  speaker  to 


state  that  probably  no  two  substances  at  a temperature  of 
ioo°  C.  emit  heat  of  the  samu  quality.  The  heat  emitted 
by  isinglaxH,  for  example,  is  different  from  that  emitted  by 
lampblack,  and  the  heat  emitted  by  cloth  or  paper  differs 
from  both.  It  is  also  a subject  of  discussion  whether  rock 
salt  is  equally  diathermic  to  all  kinds  of  calorific  rays,  the 
differences  affirmed  to  exist  by  one  investigator  being 
ascribed  by  others  to  differences  of  incidence  from  the 
various  sources  employed.  MM.  de  la  Provostave  and 
, Detains  maintain  the  former  view,  Melloui  and  M.  Knob- 
lauch maintain  the  latter  The  question  was  examined 
by  the  author  w ithout  changing  anything  but  the  tempera- 
ture of  the  source.  Its  sire,  distance,  and  surroundings 
remained  the  same,  and  the  experiments  proved  that  rock 
salt  shares,  in  some  degree,  the  defect  of  all  other  sub- 
stances. It  is  not  perfectly  diathermic,  and  it  is  more 
opaque  to  the  radiation  from  a barely  visible  spiral  than 
to  that  from  a white-hot  one. 

In  regard  to  the  relation  of  radiation  to  conduction. 
Defining  ladiation,  internal  as  well  as  external,  os  the 
communication  of  motion  from  the  vibrating  molecules  to 
the  ether,  the  speaker  arrives,  by  theoretic  reasoning,  at 
the  conclusion  that  the  beat  radiators  ought  to  prove  the 
worst  conductors.  A broad  consideration  of  the  subject 
shows  at  once  the  general  harmony  of  the  conclusion  with 
observed  facts.  Organic  substance's  are  all  excellent 
radiators  ; they  are  also  extremely  bad  conductor-.  The 
moment  wc  pass  from  the  metals  to  their  compounds  we 
pass  from  a scries  of  good  conductors  to  bad  ones.  Wate  r, 
among  liquids,  is  probably  the  worst  conductor ; it  is  the 
best  radiator.  Silver,  among  solids,  is  the  best  conductor  ; 
it  is  the  worst  radiator.  In  the  excellent  researches  of  MM. 
de  la  Provostaye  and  Detains  the  author  finds  a striking 
illustration  of  what  he  regards  ns  a natural  law ; that 
those  molecules  which  transfer  the  greatest  amount  of 
motion  to  the  ether,  or,  ir.  other  words,  radiate  most 
powerfully,  are  tho  least  competent  to  communicate 
motion  to  each  other,  or,  in  other  words,  to  conduct  with 
facility. 
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Lf.cttre  IX. — Thursday , January  % 1,  1864. 

(CwliHtitd  j'com  2x4) 

1 will  conclude  my  remarks  with  reference  to  Eta-waUr 
by  presenting  you  with  an  analysis  of  the  residue  of 
two  specimens.  We  will  first  lake  waU r near  ourselves, 
and  then  compare  it  with  the  specimens  from  the  western 
coast  of  South  America.  You  will  see  that  the  two  are 
not  very  dissimilar,  although  they  are  taken  from  places  at 
a great  distance  from  each  other. 

Solid  Residue. 


Water  from 

Water  from  the 

Western 

EugiimiL 

Coast  of  ttouth 

Chloride  of  sodium  . 

. 74*»° 

America. 

75-80 

Chloride  of  magnesium 

. 1 1 ‘04 

8 So 

Chloride  of  |H»ta.ssium 

. 3‘8o 

3*68 

Bromide  of  potassium 

. 109 

J-23 

Sulphate  of  lime 

. 4'7a 

4*54 

Sulphate  of  magnesia . 

• 5**5 

5*88 

lere  is  a considerable  difference  between 

the  chloride 

of  magnesium  in  the  two  specimens.  The  proportion  of 
residue  of  the  water  taken  from  England  was  34*4  in  the 
thousand,  and  the  proportion  of  that  of  the  other  specimen 
was  32*8  in  the  thousand. 

I will  next  call  your  attention  very  briefly  to  certain 
saliferous  deposits.  I might  multiply  here  to  a very  great 
extent,  but  1 am  afraid  to  do  so. 
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The  first  mineral  to  which  I will  call  your  attention  is 
one  of  great  interest.  It  is  a very  simple  one,  namely, 
thenardite.  It  is  an  anhydrous  sulphate  of  soda,  and  it  was 
found  first  of  all  near  Madrid  ; specimens  from  South 
America  have  been  brought  over  by  Mr.  Bullar.  It  is 
exquisitely  crystallised,  and  singularly  enough,  it  con- 
tained a little  iodine  in  some  form  or  other.  We  do  not 
exactly  know  in  what  form,  but  on  heuling  it  in  closed 
tubes  iodine  is  evolved.  We  had  it  carefully  analysed 
here  some  time  ago.  I mention  this  to  show'  what  au  im- 
portant indication  with  respect  to  temperature  we  may 
derive  even  from  a small  quantity  of  mineral  like  that. 
In  this  tube  by  the  side  of  the  natural  mineral  I have 
placed  the  artificial  mineral.  It  is  produced  in  the  same 
form,  and  in  all  respects  in  the  same  way.  When  we  can 
produce  this  artificial  mineral  we  may  naturally  infer  that 
similar  conditions  existed  in  the  formation  of  the  native 
mineral.  There  is  another  mineral  termed  glauberik, 
which  is  a double  sulphate  of  soda  and  lime.  It  occurs  in 
South  America,  and  has  two  forms.  It  is  associated  espe- 
cially w ith  a very  import  ant  mineral  termed  ha)  sine  (?), 
which  is  now  a source  of  boracic  acid. 

The  next  important  deposit  is  one  which  ought  to  have 
a lecture  devoted  exclusively  to  it,  namely,  gypsum.  It 
is  a compound  of  sulphuric  acid  and  lime,  and  two  equi- 
valents of  water.  There  is  a ready  source  of  gypsum  in 
sea- water.  It  is  a product  of  the  decomposition  of  car- 
bonate of  lime  by  sulphuric  acid.  Suppose  in  some 
volcanic  regions  where  sulphurous  fumes  arc  evolved  those 
fumes  come  in  contact  with  a rock  containing  lime  and 
silica,  and  so  on,  the  rock  is  attacked,  and  becomes  a sul- 
phate with  certain  other  ingredients — it  may  be  iron  and 
alumina.  From  these  we  may  obluin  without  difficulty 
sulphate  of  lime— a deposited  crystallised  sulphate  of 
lime.  Suppose  wo  have  first  of  all  lime  alumina  und  iron 
in  that  rock,  we  shall  get  sulphate  of  lime  formed  directly. 
We  shall  also  get  sulphate  of  iion  and  sulphate  of  alumina 
formed  directly,  and  these  coming  in  contact  with  u cer- 
tain mineral  water  let  fall  immediately  sulphate  of  lime. 
I may  refer  you  for  information  on  this  interesting  point 
to  Bunsen's  most  remarkable  paper  on  the  poeudo- volcanic 
phenomena  of  Iceland,  which  is  deserving  of  the  most 
attentive  study,  lie  there  speaks  of  the  action  exercised 
upon  this  plagonito  rock,  which  consists  essentially  of 
sUica,  sesquioxidc  of  iron,  alumina,  lime,  magnesiu,  and 
so  on.  The  facts  which  he  mentions  are  very  interesting 
as  bearing  on  geology.  Thru  we  find  gypsum  frequently 
in  connection  with  common  salt,  und  w’ith  dolomite.  In 
the  slag  there  is  one  part  where  the  connection  is  so  inti- 
mate that  they  pass  the  one  into  the  other  by  the  most 
insensible  gradations. 

I hod  intended  to  speak  at  length  on  nitrate  of  soda, 
but  I must  defer  that  for  the  present. 

Wc  will  now  pass  on  to  the  consideration  of  a subject  of 
the  highest  possible  interest  to  us  all,  namely,  carbon, 
which  forms  so  large  a part  of  the  solid  crust  of  the  earth. 
It  exists  everywhere  in  the  atmosphere  as  carbonic  acid, 
in  all  limestone  rocks  in  the  form  of  carbonic  acid  in  con- 
nection with  lime,  and  in  all  organic  matter— its  wood, 
peat,  and  coal. 

Carbon  is  known  in  three  distinct  chemical  states. 
When  speaking  of  silica  I called  your  attention  to  three 
remarkable  allotropic  or  elemental  conditions  of  that  sub- 
stance, namely,  an  amorphous  and  two  crystalline  forms. 
We  have  a parallel  series  in  the  case  of  carbon.  I spoke 
to  you  of  the  diamond-like  silica.  Carbon  crystallises 
in  the  cubical  or  regular  system,  forming  the  well-known 
and  magnificent  gem,  the  diamond.  It  crystallises  in  the 
rhombohedral  system,  forming  the  mineral  called  graphite, 
w hich  wc  can  produce  artificially,  and  well  crystallised 
too.  Then  wc  have  it  in  the  amorphous  state,  with  which 
every  one  is  familiar. 

^Diamond  occurs  of  various  colours,  and  very  beautiful 
colours  they  sometimes  are.  It  is  often  not  uniformly 


coloured  throughout,  the  colour  appearing  to  depend  on 
enclosed  foreign  matter  locally  distributed.  It  has  been 
found  by  Wohler  that  green  diamonds  strongly  heated  be- 
came brown,  whilst  brown  diamonds  remained  unchanged. 
At  a very  high  temperature  the  diamonds  became  black, 
opaque,  and  coke-Uke,  increasing  at  the  same  time  in 
volume.  Crystals  and  particles  of  gold  have  been  found 
enclosed  in  diamonds.  These  are  apparently  exceedingly 
trilling  points,  but  they  arc  of  enormous  interest  when 
viewed  in  connexion  with  the  various  theories  which  have 
been  put  forth  to  account  for  the  formation  of  diamond. 
In  the  British  Museum  is  a specimen  of  diamond  contain- 
ing an  octahedral  crystal  of  gold.  1 believe  that  in  the 
museum  ut  Bio  (?)  are  diamonds  upon  which  quartz  crys- 
tals art*  distinctly  impressed.  Diamonds  sometimes  enclose 
other  diamonds.  In  u diamond  of  Bahia  minute  yet 
distinct  crystals  similar  to  those  of  iron  pyrites  have  been 
found  to  be  enclosed,  but  the  true  nature  of  these  crystals 
is  at  present  only  a supposition.  They  have  not  been 
clearly  determined  by  chemical  analysis  td  be  iron  pyrites, 
however  probable  it  may  be.  It  would,  indeed,  be  a most 
interesting  fact  to  be  sure  that  a diamond  did  contain  this 
bisulphide  of  iron  enclosed,  because  facts  like  these, 
although  they  may  not  tell  us  exactly  how  to  make  the 
diamond,  may  tell  us  how  it  has  not  been  made,  and  that 
is  a very  important  consideration. 

Many  diamonds  have  been  burned  in  oxygen  gas  for  the 
purpose  of  chemical  analysis,  especially  by  Dumas  and 
Stas  in  their  determination  of  the  atomic  weight  of  carbon 
a good  many  years  ago.  I believe  it  was  in  1841.  They 
always  found  a residue.  This  residue  sometimes  formed 
a sort  of  spongy  net- work  of  a reddish  yellow*  colour ; 
at  other  times  it  was  in  the  form  of  crystalline  straw- 
yellow  particles ; and  sometimes  it  was  colourless,  and 
consisted  of  crystalline  fragments.  The  same  residues 
were  obtained  from  large  diamonds.  The  exact  French 
expression  is  *•  very  large  "diamonds — iris  yroa  , they  were 
well  brushed  and  boiled  fur  a lung  time  with  niiro-muriutic 
acid,  which  shows  that  theie  was  no  source  of  error  from 
udliering  foreign  matter.  On  analysis  the  residue*  has 
been  found  to  amount  to  about  one- thousandth ; it  lias 
been  examined,  and  found  to  contain  silica  and  iron,  but 
the  quantity  011  which  we  can  operate  is  very  small.  It 
is  a very  expensive  matter  to  get  sufficient  for  the  purposes 
of  analysis.  It  is  a very  curious  point  that  in  these 
diamonds  we  should  find  both  silica  and  iron.  It  has 
been  maintained  that  an  organic  structure  exists  in  this 
residue,  and  also  in  the  diamond  itself,  but  this  is  a point 
which  has  been  carefully  investigated  by  one  of  the  best 
authorities  in  Europe,  and  the  statement  was  found  to 
have  no  foundation. 

Now,  for  the  occurrence  of  diamonds  in  nature,  I may 
refer  you  to  a most  excellent  paper  on  this  subject— the 
best  I have  met  with — which  is  to  be  found  in  the  Annate* 
dcs  Mine*  for  1S60.  It  is  a translation  by  M.  Delesse,  of  the 
German  Geological  Society,  of  a paper  by  MM.  Heusser  and 
!«.  Clara*  on  the  occurrence  of  diamonds  in  Brazil.  It  is  too 
long  to  give  anything  like  proper  extracts  from,  but  I refer 
you  to  it  with  very  great  confidence.  It  abounds  with 
information  of  the  very  highest  interest.* 

The  diamond  occurs,  und  is  well  known,  in  what  is 
called  itacolumite.  This  itacoluiuite  is  a quartsite,  or  a 
sort  of  soluble  sandstone,  granular  and  very  friable,  and 
often  contuius  talc,  chlorite,  and  mica.  It  almost  always 
shows  a schistose  or  slatey  structure.  The  paper T have 
referred  to  gives  all  the  details  connected  with  this  subject, 
and  corrects  the  mistake  with  respect  to  the  assertion  that 
hornblende  has  been  found  in  schist  containing  diamond. 
This  is  never  the  case.  I should  very  much  like  to  see 
this  paper  translated  into  English.  I think  it  would 
interest  a very  large  number  of  English  readers.  It  is 
impossible  to  curtail  it  with  anything  liko  justice  to  it. 

* Wo  shall  shortly  give  au  abstract  of  this  important  paper.— Eo.  C.  H. 
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There  is  in  this  paper  a very  curious  point  bearing  upon  a 
subject  of  now  very  great  interest-— the  antiquity  of  man. 
The  writer  say* : — “ A very  curious  fact  is  the  discovery 
in  the  caacalho — (that  is,  the  stuff  in  which  the  diamond 
occurs) — of  small  fragments  of  quart*,  having  the  form  of 
an  anvil.  They  have  been  polished,  and  have,  no  doubt, 
been  made  by  the  Indians,  to  whom  they  served  as  ear- 
rings.M Then  he  says  : — “ The  eascalho  in  which  they 
hnve  been  found  had  not  been  previously  worked  in  his- 
torical times  and  formed  the  bed  of  a river  almost  entirely 
dried  up.  It  was  found  covered  with  more  than  six  metres 
of  vegetable  soil,  on  which  had  grown  magnificent  palm 
trees.”  Then  he  goes  on  to  say  that  the  polished  quart?, 
articles  were  accompanied  with  other  cut  objects,  such  as 
arrow-points  ; and  there  were  also  boms,  upon  the  nature 
of  which  they  could  not  pronounce,  lie  concludes  from 
this  that  these  remains  demonstrate  very  great  antiquity 
with  regard  to  man.  I do  not  know  whether  this  particular 
passage  has  attracted  the  attention  of  those  now  occupied 
with  this  subject.  If  not,  I should  be  glad  to  have  an 
opportunity  of  bringing  it  before  them. 

Numerous  theories  have  been  put  forth  with  regard  to 
the  formation  of  the  diamond,  and  many  experiments  have 
been  made  on  the  subject.  I need  hardly  tell  you  that  in 
spite  of  the  asseition  which  has  been  recorded  that  M.  13. 
has  made  diamonds  by  electricity,  there  is  no  evidence  to 
show  the  smallest  trace  of  the  diamond,  crystallised  in  its 
cubical  system,  having  been  formed  by  man  ; but  we  are 
so  sanguine  about  this  matter  that  we  cannot  refrain  from 
believing  that  one  day  or  other  the  thing  must  be  done. 
It  assuredly  will  be  done.  We  have  apparently  been  very 
near  it  from  time  to  time,  but  have  never  yet  reached  it. 

Among  the  theories  of  the  formation  of  the  diamond, 
we  are  told  by  Liebig,  for  instance,  that  it  is  the  final 
product  of  the  decay  of  vegetable  matter.  That  is  a mere 
assertion.  Diamond  represents  pure  carbon,  and  so  does 
graphite,  so  that  in  this  respect  the  one  stands  in  the  same 
relation  to  this  decay  as  the  other.  It  is  very  strange  that 
although  this  decay  has  been  going  on  for  thousands  of 
years,  we  have  not  found  diamonds  where  they  would  have 
occurred — in  our  coal  measures.  They  are  the  last  places 
where  we  should  look  for  diamonds  — at  ull  events,  for 
white  diamonds.  Even  Dr.  Wilson,  of  Edinburgh,  took 
up  this  theory  of  Liebig ; but  I repeat  that  there  is  not 
the  slightest  foundation  for  such  a statement  concerning 
the  formation  of  diamond  in  nature.  Home  of  its  have 
tried  experiments  extending  over  many  years.  We  have 
taken  bisulphide  of  carbon,  a liquid  possessing  a highly 
refractive  power,  and  perfectly  limpid  and  colourless,  and 
tried  in  vain  to  decompose  it  by  the  slow  operation  of  a 
metal  like  silver  acting  during  ten  or  twelve  years,  but 
there  was  not  the  slightest  trace  of  carbon  separated.  It 
has  seemed  probable  that  the  iodine  compounds  of  carbon 
would  furnish  a likely  means  of  enabling  us  to  separate 
this  wonderful  mineral  in  a crystalline  form,  but  no 
successful  results  have  been  obtained. 

We  shall  resume  this  subject  in  the  next  lecture. 
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T.  N.  R.  Moiison,  E*q,t  in  the  Chair. 

Du.  Dx  Vhy  communicated  a paper 44  On  the  Cinchona  Culti- 
vation in  UritUh  India,"  which  was  read  by  Mr.  llanbury. 
After  a six  years'  residence  in  Java,  the  author  has  obtained 
leave  of  absence  for  two  years  to  recruit  his  health  ; and  on 
his  way  home  he  made  a visit  to  the  British  cinchona  plan- 
tations in  Ceylon  and  on  the  Ncilgherry  llills  in  the  Madras 
Presidency.  Two  systems  of  cultivation  appear  to  be  fol- 
lowed in  the  British  possessions,  one  in  dense  forest  shade, 
and  the  other  in  the  open  sunshine.  In  the  Dutch  settle- 
ment at  Java  the  plants  are  grown  in  dense  shade,  and  the 
author  was  anxious  to  investigate  for  himself  the  results  of 


the  cultivation  in  sunshine.  In  Ceylon  he  found  the 
Cinchona  Succirubra  grown  at  an  elevation  of  1600  feet  in 
the  shade.  The  plants  were  healthy,  and  from  8 to  9 feet 
high.  They  were  found  to  grow  better  in  loftier  situations, 
and  the  leaves  in  plants  grown  in  high  situations  contained 
twice  os  much  quinovic  acid  as  in  those  grown  in  lower. 
An  immense  number  of  the  Cinchona  Succiruhra  plants 
are  growing  in  Ceylon,  some  in  sunshine  and  some  in 
shade ; and  a plant  thirty-one  months  old  has  attained  a 
height  of  10  feet  and  the  circumference  of  7 inches.  At 
one  station  there  were  fifty -seven  healthy  plants  of  Cin- 
chona Calisaya.  The  loss  of  plants  by  death,  Dr.  De  Vry 
was  surprised  to  learn,  was  only  -^th  per  cent,  in  Ceylon  ; 
in  Java  the  average  loss  was  10  per  cent.  From  Ceylon 
the  author  went  to  India,  and  visited  Otacamund,  where 
he  found  the  plants  under  Mr.  Mdvor's  charge  in  an 
excellent  state.  In  three  years  the  number  has  increased 
from  1 coo  to  248,166;  and  a most  extraordinary  instance 
of  multiplication  was  seen  in  the  case  of  the  single  specimcu 
of  C.  Uritaringa,  received  eighteen  months  before  from  Mr. 
Howard,  from  which  plant  alone  4730  others  had  been 
obtained  by  cuttings  and  buds.  It  was  noticed  that  plants 
from  large  cuttings  Were  in  a less  satisfactory  state  than 
those  from  small.  The  plants  were  ull  healthy,  and  in  this 
part  were  grown  in  open  sunshine,  which  Mr.  Me  Ivor 
considers  most  favourable  to  their  growth.  Wherever  be 
could,  Dr.  De  Vry  obtained  specimens  of  leaves  and  the 
bark  of  both  root  and  stem,  and  these  he  has  submitted  to 
analysis,  llis  results  are  contained  in  an  elaborate  table, 
which  was  not  read  to  the  meeting.  The  author  estimated 
the  quinine,  cinchonine,  quinidiiie,  and  cmtho-iidine,  and 
noticed  another  alkaloid,  soluble  in  ether,  which  does  not 
give  the  reactions  of  quinine,  and  which  somewhat  compli- 
cated the  results.  lLc  also  determined  the  quinovic  acid 
in  the  leaves,  which  lie  considers  an  essential  constituent 
of  the  cinchonas.  Besides  this  acid,  the  leaves  yielded 
traces  of  alkaloids,  but  not  quinine.  An  experiment  had 
been  made  to  test  the  effects  of  thickening  the  bark  by- 
wrapping  moss  around  the  stem,  and  it  had  proved 
successful.  The  bark  of  n young  plant  so  treated  y ielded 
8 4 per  cent,  of  alkaloids.  One  une  xpected  result  obtained 
in  Dr.  De  Vry’s  experiments  was  that  the  root  bark  was 
found  to  contain  more  of  the  alkaloids  than  the  bark  of  the 
stem.  In  conclusion,  the  author  expressed  his  belief  that 
the  cultivation  of  cinchona  in  India  had  proved  a complete 
success,  and  that  future  results  would  show  it  ns  lucrative 
as  it  is  now  interesting  in  a scientific  point  of  view. 

Mr.  Moiison  called  attention  to  the  circumstance  of 
quinovic  acid  appearing  in  the  plant  before  the  quinine. 
In  the  poppy  it  had  been  noticed  that  meconic  acid 
appeared  long  before  morphia. 

Mr.  D.  Haniiuhy,  jun.,  thanked  Dr.  De  Vry  for  his 
interesting  communication,  and  remarked  on  the  extra- 
ordinary increase  in  the  number  of  pluuts,  a single  plant 
being  increased  to  4C00  without  seed. 

Dr.  De  Vry  said  that  Mr.  Mtlvor  preferred  to  propa- 
gate by  cuttings,  and  not  by  seeds.  He  also  starved  the 
plants  to  compel  them  to  make  root,  which  would  appear 
to  be  the  most  valuable  part  of  the  plant,  for  he  had  him- 
self found  eight  times  more  alkali  in  the  bark  of  the  root 
than  he  had  found  in  the  bark  of  the  stem.  It  might 
pe  rhaps  prove  more  useful  to  cultivate  the  plant  for  the 
root  than  the  bark.  Experiments  were  now-  in  progress 
in  Java  to  determine  that  point,  lie  believed  that  the 
bark  of  the  root  of  South  Americau  cinchona  hud  been 
used  in  France. 

Mr.  Hamji'UY  said  that  the  root  bnrk  of  the  C.  Calisaya 
had  been  imported  into  England,  but  although  it  was  very 
cheap  it  would  not  sell. 

Mr.  Moitsox  inquired  whether  quinovic  acid  possessed 
any  medicinal  properties  r 

l)r.  Di;  Vhy  replied  that  he  believed  it  had  ; he  had 
made  experiments  on  the  subject,  and  intended  shortly  to 
publish  his  results. 
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Professor  Bentley  said  that  Dr.  De  Vry*»  account  of 
our  cinchona  plantations  was  very  assuring.  One  fact 
mentioned,  however,  was  at  variance  with  a statement  of 
Mr.  Howard,  who  had  asserted  that  the  root  bark  of  C. 
Calisaya  only  contained  one-tenth  of  the  alkaloids  found 
bark  of  the  stem.  There  was,  of  course,  no  question 
about  the  accuracy  of  Dr.  De  Vry’s  results,  and  it  might 
be  that  the  difference  was  owing  to  different  ages  of  the 
plants. 

Dr.  Du  Vbt  said  that  the  whole  of  his  results  had  been 
confirmed  by  Delondre,  with  w hom  he  had  w orked. 

The  next  paper  was  “ On  tAs  Preparation  of  Syrup  of 
Chloroform ,”  by  Mr.  Groves.  From  the  general  and 
extensive  use  which  is  made  of  chlorodyne,  the  author 
infers  that  it  has  been  found  convenient  to  have  a pre- 
paration from  which  chloroform  does  not  easily  separate 
on  the  addition  of  w*ater.  Chloroform  is  soluble  only  to 
the  extent  of  two  and  a-half  minims  in  nn  ounce  of  water, 
and  when  a spirituous  solution  is  added  to  water  any 
excess  sinks  rapidly  to  the  bottom.  Some  time  ago  a 
Frenchman  invented  a syrup  of  chloroform  and  glycerine 
—a  preparation  which  Mr.  Squire  soon  showed  to  be 
absurd.  It  has  also  been  proposed  to  mix  chloroform  and 
oil,  and  then  cmulsate  with  gum  and  sugar.  Mr.  Groves, 
however,  has  found  that  if  the  specific  gravity  of  chloro- 
form be  reduced  by  the  addition  of  a lighter  fluid  to  the 
same  specific  gravity  as  a syrup,  the  two  fluids  will  mix 
and  remain  together.  The  way  to  make  such  a mixture 
is  as  follows: — Into  a twelve-ounce  bottle  put  a fluid 
ounce  of  chloroform,  and  three  fluid  drachms  of  ether, 
and  then  add  an  ounce  of  syrup  of  honey.  Shake  these 
well  together,  and  if  any  separation  take  place  on  standing 
add  guttatim  more  ether  until  no  separation  take*  place  ; 
theu  fill  tip  the  bottle  with  the  syrup.  A solution  con- 
taining an  eighth  part  of  chloroform  can  be  obtained,  but 
the  author  considers  the  above  preparation  with  one- 
twelfth  preferable.  Some  physicians,  however,  prefer 
such  a preparation  as  chlorodyne,  which  is  miscible  with 
water  without  separation  of  chloroform,  or  from  which  the 
chloroform  separates  in  minute  globules,  easily  shaken 
together  again,  and  then  remaining  a long  time  in  suspen- 
sion. For  such  a preparation  Mr.  Groves  gives  the 
following  formula  : — Take  of 

Chloroform,  four  fluid  drachms  ; 

Ether,  one  fluid  drachm  and  a-half ; 

Oil  of  peppermint,  eight  minims  { 

Extract  of  Indian  hemp,  sixteen  groins  ; 

Capsicum,  two  grains  ; 

macerate  these  ingredients  together  for  two  days,  then 
strain  and  add  to  the  follow  ing  solution,  previously  pre- 
pared : — 

Muriate  of  morphia,  sixteen  grains  ; 

Perchloric  acid, 

Water,  of  each  half  a fluid  drachm  ; 

Dilute  hydrocyanic  acid  (Scheele's)  96  minims ; 

Syrup  of  treacle,  one  fluid  ounce. 

Dissolve  the  morphia  in  the  syrup  and  perchloric  acid 
with  the  aid  of  gentle  heat,  and  when  cold  add  the  hydro- 
cyanic acid.  Finally,  after  mixing  the  above  solutions, 
add  syrup  of  treacle  to  make  four  fluid  ounces.  In  this 
preparation  prescribes  will  have  the  several  ingredients 
in  known  proportions,  an  all  important  matter  in  the  in- 
telligent use  of  remedies.  It  only  remainA  to  add  that  the 
syrup  of  trewcle  may  be  replaced  with  syrup  of  honey, 
but  the  common  6yiup  of  sugar  docs  not  possess  sufficient 
viscosity  to  answer  well. 

Professor  Kfeow'ooD  then  made  a communication  **  On 
Sulphuric  Acid."  The  British  Pharmacopoeia,  he  said, 
gives  directions  for  distillation  of  commercial  sulphuric 
acid,  and  describes  the  result  as  monohydrated  acid 
having  the  density  1-846.  On  a former  occasion  the  Pro- 
fessor had  said  that  the  monohydrated  acid  could  not  be 
obtained  in  this  way,  and  that  if  it  could  it  was  an  ob- 
jectionable preparation,  since  such  an  acid  congeals  at  a 


low  temperature,  and  remains  solid  up  to  510  F.  The 
exceptions  which  had  been  token  to  this  statement  had 
led  him  to  make  some  experiments,  although  it  was  a sub- 
ject which  he  had  before  worked  on  largely.  More 
than  sulphuric  acid  was  involved  in  the  question  ; for,  in 
the  Pharmacopoeia  process  for  the  preparation  of  glacial 
acetic  acid,  the  strength  of  the  sulphuric  acid  used  will 
necessarily  affect  the  strength  of  the  resulting  acetic  acid  ; 
and  the  Professor  had  alto  stated  that  it  wus  impossible  to 
obtain  glacial  acetic  acid  by  the  Pharmacopoeia  process. 
That  monohydrated  sulphuric  acid  was  not  obtained  byre- 
distilling  the  ordinary  acid  had  already  been  shown  by 
Gay-Lussac,  Marignac,  Bineau,  and  the  Professor  had 
proved  it  in  former  experiments.  He  had,  however,  on 
that  day  made  another  experiment,  following  exactly  the 
directions  of  the  Phannacopceia.  lie  took  48  fluid  ounces 
of  u commercial  acid,  §p.  gr.  1*843  ; to  this  he  added 
1 ounce  of  sulphate  of  ammonia,  distilled  over  and  rejected 
one-tenth,  ns  ordered,  and  then  proceeded  with  the  dis- 
tillation of  the  acid,  collecting  the  product  in  fractional 
quantities  of  from  3 to  jounces,  lie  then  took  the  specific 
gravity  of  these  several  fractionnations,  and  found  that  in 
every  instance  he  had  an  acid  really  weaker  than  that  he 
stalled  with,  for  the  specific  gravity  never  reached  1*84*. 
No  doubt  one  cause  of  the  less  density  was  the  absence  of 
foreign  matters  left  behind  in  the  distillation,  such  as  sul- 
phate of  lead,  which  was  always  pnsent  in  commercial 
acid,  and  the  presence  of  which  must  necessarily  augment 
the  density.  As  regards  the  constitution  of  the  distillate, 
it  is  quite  certain  that  it  is  not  monohydrated  acid.  This 
aeid  can  only  be  obtained  by  freezing  the  Nordhausen  acid. 
When  procured,  this  acid  is  more  glacial  than  acetic  acid, 
remaining  solid  ^up  to  51".  The  specific  gravity  in  1*842. 
When  heated,  this  acid  paitinlly  decomposes,  some 
anhydrous  acid  is  driven  off,  and  the  water  remains  behind, 
rendering  the  residual  acid  weaker.  It  is  seen,  therefore, 
that  the  process,  the  name,  and  the  characters  of  the  ncid 
given  in  the  British  Pharmacopu-ia  are  all  inconsistent 
w ith  euch  other.  The  process  w ill  not  give  the  compound 
described,  and  the  description  will  not  apply  to  the  acid 
designated.  The  process.  In  fact,  gives  one  acid,  the 
definition  applies  to  another,  and  the  characters  apply  to 
an  acid  perfectly  distinct  from  both.  Professor  Bed  w ood 
then  made  some  remarks  on  the  process  for  glacial  acetic 
acid,  lie  had  stated  that  this  acid  also  could  not  be  ob- 
tained by  the  Pharmacopoeia  method,  but  it  had  been 
objected  that  he  never  used  the  sulphuric  acid  of  the 
Pharmacopoeia  density.  The  only  way  of  getting  an  acid 
of  this  density  is  to  dilute  Nordhausen  acid  with  English 
oil  of  vitriol,  and  this  he  had  done,  and  still  could  not 
obtain  glacial  acetic  acid.  There  are  two  sources  of 
failure  : in  the  first  place,  the  sulphuric  acid  contains  more 
water  than  is  necessuiy  to  form  monohydrated  acetic  acid; 
and  then  there  is  the  difficulty  of  completely  drying  the 
acetate  of  soda  without  decomposing  it.  The  salt  begins 
to  decompose  as  soon  os  it  fuses,  and  some  carbonaceous 
mutter  is  formed.  When  sulphuric  acid  in  added  to  this, 
sulphurous  acid  is  formed,  and  the  water  liberated  goes  to 
the  acetic  ncid.  It  is  true  that  glacial  acid  can  be  obtained 
from  the  Pharmacopoeia  product,  but  only  by  the  sub- 
sequent process  of  submitting  the  distillate  to  a freez- 
ing mixture,  draining  the  crystals,  and  repeating  this 
operation  once  or  twice.  In  conclusion,  the  Professor 
hoped  that  he  had  succeeded  in  establishing  the  truth  of 
the  statements  he  had  at  first  made,  about  which  we 
think  there  cannot  be  the  smallest  doubt. 

The  Chairman  announced  that  thia  would  be  the  last 
meeting  of  the  season. 


Another  Kfwng-f  <'»raral»«lon.  — Lord  Robert 
Montague  has  obtaiued  a Committee  of  the  House  of 
Commons  to  consider  the  plans  for  utilising  the  sewage  of 
large  towns. 
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In  a long  paper  11  On  the  Disappearance  of  Combustible 
Gates  Mixed  with  Oxygen  during  the  Slow  Combustion  of 
Phosphorus M.  Boussingault  details  a lot  of  experiments 
which  prove  that  carbonic  oxide  disappears  under  the  above 
circumstances,  and  consequently  that  it  is  a bad  way  of 
estimating  oxygen. 

MM.  Bussy  and  Buignet  contributed  a paper  44  On 
hydrocyanic  Acid”  The  authors  point  out  that  when  this 
acid  is  obtained  by  acting  on  equivalent  proportions  of 
cyanide  of  mercury  and  hydrochloric  acid  in  the  ordinary 
way  only  about  two-thirds  of  the  theoretical  quantity  of 
hydrocyanic  acid  can  be  procured.  The  obstacle  to  the 
disengagement  of  the  acid  they  supposed  to  be  the  affinity 
of  the  corrosive  sublimate  formed  ; and  they  therefore 
employed  an  equivalent  of  chloride  of  ammonium  to  com- 
bine with  the  chloride  of  mercury  and  annul  its  influence. 
In  this  way  they  obtained  9 c per  cent,  of  tho  theoretical 
quantity  of  hydrocyanic  acid.  The  authors  proceeded  to 
notice  the  changes  of  temperature  with  mixtures  of  real 
hydrocyanic  acid  and  water,  finding  in  no  case  a smaller 
decrease  than  7*75° ; and  with  one  equivalent  of  acid  and 
three  equivalents  of  water— that  is,  equal  weights  of  the 
two  bodies — an  abasement  amounting  to  9*7 5*.  The  change 
of  volume  was  also  greatest  with  these  proportions ; 1 
but  singularly  enough  in  this  instance  the  abasement  of 
temperature  is  attended  with  decrease  of  volume,  the  con-  J 
traction  in  this  instance  amounting  to  6*13  per  cent.  The  : 
authors  account  for  this  anomaly  by  the  supposition  of  a 
molecular  modification  of  the  stnte  of  the  hydrocyanic 
acid ; but  experimentally  they  can  find  no  difference  in 
the  real  acid  and  that  w'ith  three  equivalents  of  water. 
They  determined  that  neither  the  anhydrous  nor  hydrated 
acid  had  any  effect  on  polarised  light,  and  that  the  indices 
of  refraction  gave  no  indication  of  change  of  state. 

A note,  entitled  “ Rest  arches  on  the  Silico  - Tungstic 
Adds”  by  M.  Marignac,  gives  an  account  of  some  in- 
teresting bodies.  Gelatinous  gilica  boiled  with  an  acid 
tungstate  of  potash  or  soda  dissolves  ; the  solution  becomes 
alkaline,  and  now  contains  an  acid  in  which  one  equivalent 
of  silicic  is  combined  with  twelve  equivalents  of  tungstic 
acid.  The  new  acid  the  author  designates  silica-tungstic 
acid . It  is  a strong  acid,  very  stable,  which  forms  two  : 
hydrates  obtainable  in  magnificent  crystals.  Acid  rung-  j 
state  of  ammonia,  under  similar  circumstances,  gives  an  j 
acid  in  which  the  equivalent  of  silica  is  united  with  ten 
equivalents  of  tungstic  at  id,  and  hence  denominated  1 
silico-decitungstic  acid.  This  acid  is  more  difficult  to 
separate,  the  hydrate  does  not  crystallise,  and  on  dry- 
ing it  easily  parts  with  some  of  the  silica,  and  forms  a 
third  acid — tungsto-silicic,  in  which  the  silica  and  tungstic 
acid  are  found  in  the  same  proportions  as  in  silico-  j 
tungstic.  It  forms  a soluble  hydrate,  and  can  be  procured  , 
in  crystals.  All  these  acids  are  quadribosic  ; they  are  as 
soluble  in  alcohol  as  in  water  ; and  anhydrous  ether  forms 
with  them  a syrupy  liquid  miscible  with  water,  but  not 
with  the  excess  of  ether.  The  salts  of  these  acids  form 
with  water  solutions  of  extraordinary  density'.  A solution 
of  neutral  silico-tungstate  of  soda,  for  example,  having 
the  sp.  gr.  3*05,  can  be  obtained,  in  which  glass,  quartz, 
and  most  stones  will  float,  and  yet  is  very  fluid.  [This 
solution,  we  may  suggest,  will  form  an  excellent  material 
for  prisms.]  Silico-tungstie  acid  crystallises  with  29  eq.  1 
of  water.  — Si03,i2W03,4H0  + 29  aq.  Tungslo- silicic  j 
acid  crystallises  with  ao  eq.  of  water  : — 

izWO„SiO„4HO  + 20  aq. 

The  paper  is  full  of  interest,  and  we  shall  give  it  in  detail.  I 

Some  of  our  readers  may  be  interested  to  know  that 
the  next  appearance  of  Halley's  comet  may  be  expected 
(according  to  the  calculations  of  M.  Pontecoulant,  pre- 
sented to  the  Academy  at  this  meeting)  on  May  24,  1910. 

M.  Belhomme,  we  may  mention,  has  ascertained  by 
experiment  that  the  pollen  of  flowers  will  retain  its  fecun- 
dating power  as  long  ns  three  years. 
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(nineteenth  notice.) 

(CoiifmiurJ  from  page  :i$.) 

W b arc  fast  approaching  the  end  of  this  important  and 
interesting  work,  and  shall  now  give  but  a brief  notice  of 
one  or  two  remaining  sections,  leaving  to  a future  occasion 
the  elaborate  essay  on  manures,  which  is  placed  nearly  at 
the  end,  and  which  may  be  considered  a distinct  work. 

Continuing  the  notice  of  organic  manufactured  pro- 
ducts, we  next  come  to  starch.  In  this  section  the 
Reporter  is  unable  to  point  out  any  recent  discovery  of 
paramount  importance  ; but  it  is  remarked  that  the  manu- 
facture of  starch  and  its  derivatives  for  food  and  technical 
purposes  is  far  from  having  remained  stationary  during 
the  last  ten  years.  From  the  notice  of  the  starch 
manufacture  there  is  nothing  to  quote,  but  we  extract  a 
short  account  of  an  improved  process  for  obtaining  glutin 
from  gluten  followed  by  M.  Schcurer  Rott,  of  Thann. 
The  gluten  is  macerated  in  water  very  slightly*  acidulated 
with  hydrochloric  acid.  The  proportions  used  are  1500 
parts  of  gluten,  1000  parts  of  water,  and  one  part  of  acid. 
Under  this  treatment  the  gluten  gradually  disintegrates 
and  commences  to  dissolve.  After  twelve  hours,  acetic 
acid  is  added,  to  the  amount  of  tlsth  of  the  weight  of 
gluten,  and  on  agitating  the  mixture  a homogeneous 
magma  readily  soluble  in  water  is  at  last  obtained.  This 
solution  is  ready  to  be  used  in  the  printing  of  fabrics,  on 
which,  after  steaming,  the  modified  gluten  becomes  in- 
solubly  fixed.  The  reporter  mentions  that  this  new 
application  of  gluten  has  been  proposed  more  especially 
with  a view  to  the  fixing  of  the  aniline  colours,  but  it 
appears  that,  as  yet,  it  has  been  found  impossible  to  pre- 
pare from  gluten  a glutin  capable  of  replacing  albumen 
in  all  its  applications. 

Hnrae-chesnut  starch  is  now  made  in  France  by  M. 
Cullias  on  a manufacturing  scale,  and  the  only  difficulty* 
in  the  w ay  of  extending  the  industry  is  that  of  collecting 
the  raw  material.  The  chesnuts  are  rasped  without 
previous  decortication,  and  washed  upon  sieves.  The 
liquid  is  allowed  to  settle,  and  the  deposit  is  washed  with 
water  to  which  alum  or  sulphurous  acid  has  been  added. 
The  bitter  principle  is  soluble  in  water  and  alkaline 
solutions,  and  is  thus  removed  by  repeated  w*a*hings. 
Horsc-chesnuts  are  said  to  yield  from  15  to  17  per  cent,  of 
starch,  which  is  well  suited  for  dressing,  but  leas  so  for 
thickening  colours. 

Although  we  have  given  some  account  of  the  researches 
of  M.  Musculus  in  a former  volume,  we  may  quote  a short 
paragraph  relating  to  them  from  the  Report,  since  they 
may  be  new  to  some  of  our  readers,  and  the  results  are  of 
importance.  M.  Musculus  has  found  44  that  starch,  when 
submitted  to  the  action  of  boiling  water  acidulated  with  a 
few  drops  of  sulphuric  or  hydrochloric  acid,  is  not  first 
converted  into  dextrine  and  then  glucose,  as  has  generally 
been  believed.  On  the  contrary,  it  splits  simultaneously 
into  dextrine  and  glucose,  and  the  further  transformation 
of  the  dextrine  thus  [qy.  not]  formed  into  glucose  is  by 
no  means  an  easy  operation.  According  to  M.  Musculus 
it  is  almost  impossible,  by  ebullition  under  the  ordinary 
atmospheric  pressure,  however  long  continued,  to  convert 
starch  entirely  into  glucose.  This  effect  can  only  be  pro- 
duced by  digestion  at  high  pressure  and  temperature. 
This  observation  is  especially  important  to  distillers  of 
alcohol  from  amylaceous  substances,  since  dextrine  is  not 
susceptible  of  alcoholic  fermentation.” 

A few  words  must  suffice  for  a notice  of  Mr.  F.  O. 
Ward’s  process  for  separating  tho  ingredients  of  mixed 
fabrics.  We  have  already  described  it  when  commenting 
on  the  contents  of  the  Exhibition,  and  shall  here  mention 
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only  the  results.  The  fabrics  (stuffs  generally  consisting 
of  a cotton  or  flax  warp  and  a woollen  weft)  are  submitted 
to  the  action  of  steam  for  some  hours  at  a pressure  of  from 
three  to  five  atmospheres.  The  joint  action  of  heat  and 
moisture  is  to  convert  the  animal  matter  into  a friable  sub- 
stance, which  retains  its  form,  but  crumbles  to  powder 
when  handled.  This,  therefore,  is  removed  by  beating, 
and  the  vegetable  fibre  is  then  left  in  threads  just  as  they 
formed  the  warp  of  the  material  treated.  The  vegetable 
fibre,  is  of  course,  applicable  to  paper  making,  and  the 
altered  animal  matter  constitutes  a manure,  which  is  here 
said  to  be  more  valuable  than  guano.  It  is  called  “ulmate 
of  ammonia,'*  described  as  a dark-coloured  powder,  which, 
in  the  soil,  breaks  up  more  readily  than  unaltered  w oollen 
rags,  but  not  so  suddenly  as  guano.  An  analysis  by  Dr. 
Voelckcr  shows  it  to  contain  nitrogen  corresponding  to 
14*48  per  cent  of  ammonia.  Mixed  with  phosphates,  it  to 
said  to  produce  a fertilising  compost  w hich  leaves  nothing 
to  be  desired.  This  to,  unquestionably,  an  ingenious  and 
valuable  process. 

Passing  for  a time  the  “ Industry  of  Manures,”  we 
come  to  the  last  section  of  the  Report,  on  44  Objects  of 
Scientific  Interest.”  In  this  section  the  author  refers 
principally  to  the  results  of  spectrum  analysis,  introduced 
by  a short  account  of  the  successive  observations  of  the 
spectrum  made  by  Newton,  Wollaston,  Wheatstone,  and 
others,  which  led  up  to  its  application  to  analysis  and  the 
invention  of  the  spectroscope. 

On  this  part  we  need  not  dwell,  as  our  columns  for  the 
last  two  years  have  teemed  with  communications  on  the 
subject. 

Finally,  Dr.  Hofmann  bestows  a few  words  of  well- 
merited  praise  on  the  interesting  collections  of  M.  Menier, 
Dr.  Stenhouse,  and  Mr.  Church,  aud  concludes  with  an 
eloquent  peroration,  which  we  should  bo  glad  to  quote 
entire.  One  extract,  however,  must  suffice,  and  we  quote  a 
paragraph  which  contains  a valuable  suggestion,  and  which 
shows  the  author’s  modest  appreciation  of  his  own  work  : — 

“ Possibly  at  some  future  Exhibition  the  machinery  of 
Juries  appointed  for  the  award  of  individual  honours  may 
he  altogether  dispensed  with,  and  replaced  by  the  organisa- 
tion of  competent  Commissions,  charged  to  report  upon  the 
progress  of  the  various  arts  and  manufactures  during  a given 
period.  The  conception  of  such  a unitary  report  has  been 
floating  in  the  mind  of  the  reporter  while  collecting  the 
materials  for  the  preceding  imperfect  sketches.  He  would 
have  been  glad  to  compress  into  a single  frame  a complete 
picture  of  the  chemico- industrial  movement  of  the  last 
ten  years  ; so  that  this  report  might  have  remained  the 
chemico- industrial  history  of  a period  distinguished  by  a 
series  of  brilliant  successes  affecting  all  the  material 
interests  of  society.  But  the  task  lias  been  beyond  his 
powers.  Unable  to  stretch  over  the  immense  tract  which 
chemistry,  like  a mighty  river,  fertilise*,  he  has  been 
carried  along  the  stream,  exhausted  by  the  length  of  its 
course,  bewildered  by  the  rapidity  of  its  current,  perplexed 
by  the  endless  number  of  its  ramifications.” 

44  But  incomplete,”  as  the  author  says  44  it  is,”  this 
report  stands  alone  among  those  produced  by  the  Exhibi- 
tion. For  breadth  of  view,  for  completeness  of  detail, 
and  for  loftiness  of  tone,  it  is  unequalled  ; and,  as  it  is,  it 
may  well  stand  as  a model  for  all  future  reporters. 


The  itojai  Nociety. — The  following  list  of  candi- 
dates have  been  recommended  by  the  Council  for  election 
into  the  Society.  The  election  will  take  place  on  Thurs- 
day, June  2,  at  4 o’clock: — Sir  Henry  Barkly,  K.C.B., 
William  Brinton,  M.D.,  T.  Spencer  Cobhold,  M.D., 
Alexander  John  Ellis,  Esq.,  John  Evans,  Esq.,  William 
Henry  Flower,  Esq.,  Thomas  Grubb,  Esq  , Sir  John 
Charles  Dalrymple  Hay,  Bart.,  William  Jeimer,  M.D., 
Sir  Charle*  Locock,  Bart.,  M.D.,  William  Sanders,  Esq., 
Col.  William  James  Smythe,  R.A.,  Limit. -Col.  Alexander 
Strange,  Robert  Warington,  Esq.,  Nicholas  Wood,  Esq. 


NOTICES  OP  PATENTS. 


Communicated  by  Mr.  VAtmtnx,  P*mr  Aovjrr,  IS,  Southampton 
Building*,  Chancery  Lane,  W.C. 

Grants  of  Provisional  Protection  for  Six  Months. 

870.  Elijah  Aldis,  Arthur  Grove,  Kentish  Town,  London 
44  An  improved  apparatus  for  burning  magnesium  wire  for 
illuminating  purposes.” — Petition  recorded  April  7,  1864  . 

925.  Frederick  Albert  Gatty,  Accrington,  Lancashire, 
44  Improvements  in  treating  garaucine  and  other  products 
of  madder.” — Petition  recorded  April  13,  1864. 

952.  Charles  Doughty  and  William  Drake  Key,  Lincoln, 

44  Improvements  in  treating  a product  obtained  in  refining 
the  oil  of  cotton  seeds.” 

955.  James  Cane  Coombe,  Swinton  Street,  London, 
44  Improvements  in  the  preparation  of  fertilising  agents  for 
, agricultural,  horticultural,  and  other  analogous  purposes.” 
— Petitions  recorded  April  15,  1864. 

959.  William  Clark,  Chancery  Lane,  London,  “Im- 
provements in  the  preservation  of  animal  matters.” — A 
communication  from  Jean  Pierre  Lifcs-Bodart,  Boulevart 
St.  Martin,  Paris. 

961.  Walter  Payton,  Bedford  Place,  Commercial  Road, 
London,  44  Improvements  in  apparatus  for  measuring  water 
and  other  liquids.” 

964.  John  Riley,  Hapton,  near  Accrington,  I^ancashire, 
44  An  improved  sizing  substance.” 

965.  Alfred  Vincent  Newton,  Chancery  Lane,  London, 
44  An  improved  mode  of  manufacturing  cercaline.” — A 
communication  from  James  Brown,  Philadelphia,  U.S. — 
Petitions  recorded  April  16,  1864. 

974.  George  Davies,  Serlc  Street,  London,  44  An  im- 
proved respiratory  apparatus." — A communication  from 
Albert  Galibert,  Porto. — Petition  recorded  April  18,  1864. 

981.  Hugo  Levinstein,  New  Bridge  Street,  Black  friars, 
44  Improvements  in  the  preparation  of  purple,  violet,  and 
blue  aniline  dye«.” 

990.  Alexander  Colvin  Fraser,  Loughborough,  Leicester- 
shire, 44  Improvements  in  apparatus  used  in  the  manu- 
facture of  gas.” — Petitions  recorded  April  20,  1864. 

1000.  Henri  Adrien  Bonneville,  Rue  du  Mont  Thabor, 
Paris,  France,  44  Improvements  in  photographic  appa- 
ratus.”— A communication  from  Doctor  Desire  Charles 
Emmanuel  van  Monckhovcn,  Ghent,  Belgium. — Petition 
recorded  April  21,  1864. 

1012.  George  Davies,  Serlc  Street,  London,  44  Improve- 
ments in  inhaling  apparatus.” — A communication  from 
Emile  Siegle,  Stuttgard,  Wurtemhurg. 

1019.  James  Edward  Duyck,  Stamford  Street,  Black- 
friars,  Surrey,  44  Improvements  in  distilling  and  purifying 
petroleum  oils  and  other  hydrocarbons,  and  in  apparatus 
employed  therein.” — Petition  recorded  April  22,  1864. 

1060.  Richard  Archibald  Brooman,  Fleet  Street,  Lon- 
don, 44  Improvements  in  producing  photographic  pictures 

?hotogenically  indelible.”— A communication  from  Charles 
laphael  Monachal,  jun.,  and  Cyprien  Marie  Tcssi6  du 
Motay,  Metz,  France. 

Notices  to  Proceed. 

3207.  George  Ilaseltine,  Southampton  Buildings,  Chan- 
cery Lane,  London,  44  An  improved  oil,  more  especially 
designed  for  mixing  paints  and  colours,  and  a new*  mode 
of  manufacturing  the  same.”  A communication  from 
Adolph  Mtllochan,  New  York,  U.S.— Petition  recorded 
December  16,  1863. 

3259.  Nathaniel  Lloyd  and  Edwin  HargTaves,  Church, 
near  Accrington,  Lancashire,  44  Improvements  in  treating 
printed  and  dyed  fabrics.” — Petition  recorded  December 
24,  1863. 

5.  William  Clark,  Chancery  Lane,  London,  44  Improve- 
ments in  the  manufacture  of  chlorine.”  A communication 
from  Francois  Marie  Aubert  de  Trego  main,  Paris,  France. 
— Petition  recorded  January  1,  1864. 
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363.  Peter  Armande  le  Comte  de  Fontainemoreau, 
South  Street,  Finsbury,  London,  “ Improvements  in  pho- 
tographic apparatus.”  A communication  from  Alphonse 
Lidbert  ami  Jean  Lafon,  Saint  Cyr,  Paris. — Petition 
recorded  February  11,  1864. 

718.  Francois  Louis  Roux,  Abingdon  Street,  Westmin- 
ster, “ An  improved  plastic  compound  for  the  protection  of 
metallic  and  non-metallic  surfaces  from  the  action  of 
water,  air,  and  other  causes  of  deterioration.” — Petition 
recorded  March  23,  1864. 


CORRESPONDENCE. 


Oxalate  of  Lime. 

To  the  Editor  of  the  Chemical  News. 

Sir,— Having  seen  in  your  Answers  to  Correspondents  of 
last  week  that  “ A Student  ” has  been  asking  what  use 
he  can  make  of  the  oxalatejpf  lime,  may  I be  permitted  to 
remind  him  that  carbonic  (fet^inay  be  readily  obtained  by 
simply  heating  the  dry  oxalate  in  a flask  fitted  w ith  a 
delivery  tube  ? It  is  advisable  to  pass  the  evolved  gas 
through  a wash  bottle  containing  a little  solution  of  cauntic 
alkali  to  absorb  the  small  quantity  of  carbonic  acid  which 
usually  comes  over  with  the  oxide.  The  residue  left  in 
the  flask  may  afterwards  be  heated  still  more  strongly, 
and  then  used  in  the  preparation  of  lime-water,  as  you 
have  suggested. — I am,  &c. 

John  Nswlands,  F.C.S. 


MISCELLANEOUS. 

Poisoning:  by  Ulg-itnlino.— A very  important  trial 
is  now  proceeding  in  Paris,  in  which  a physician  is  accused 
of  poisoning  a lady  by  means  of  digitalino.  All  the  French 
toxicologists  of  note  will  be  examined  in  the  case,  and 
their  evidence  is  looked  for  with  much  interest. 

l oony  v.  ftVrnie. — This  great  trial  is  now  so  far 
concluded  thnt  it  only  waits  the  judgment  of  the  Vice- 
Chancellor.  It  occupied  the  Court  eighteen  entire  days, 
and  parts  of  sixteen  others.  Having  now  the  whole  of 
the  evidence  before  us,  we  shall  proceed  to  give  a succinct 
return^  of  the  principal  points  in  dispute. 

The  neit  i*iih  r mac — At  n meeting  on 
April  17,  the  Medical  Council  appointed  a committee  to 
consider  and  report  on  the  arrangements  to  bo  mude  for 
producing  the  next  edition  of  the  “ British  Pharmacopoeia,” 
and  on  the  29th  the  following  report  was  received  ami 
adopted:— “1.  That  it  is  desirable  to  make  further 
arrangements  during  the  present  Session  of  Council  for 
preparing  the  next  edition  of  the  'British  Pharmacopoeia.' 
2.  That  a Committee  of  the  Council  be  appointed  to 
superintend  the  preparing  for  the  press,  and  the  editing 
of  the  work,  and  to  submit  the  same  to  the  Council  for 
approval,  in  proof.  3.  That  the  gentlemen  already  nomi- 
nated in  Iiondon,  Edinburgh,  and  Dublin,  for  the  purpose 
of  reporting  from  time  to  time  on  the  improvements  in 
pharmacy,  be  requested  to  continue  their  services,  and 
their  report  be  communicated  to  the  Pharmacopoeia  Com- 
mittee of  the  Council.  4.  That  an  editor  or  editors  shall 
be  appointed  by  the  Pharmacopoeia  Committee,  who  shall 
prepare  the  work,  in  all  its  details,  under  their  control,” 

The  \r«  Pliarmacj  Hill. — The  following  are  the 
principal  provisions  of  the  bill  proposed  by  the  Council  of 
the  Pharmaceutical  Society.  The  preamble,  of  course, 
recites  that  it  is  expedient  lor  the  safety  of  the  public  that 
such  a bill  should  pass.  Clause  1,  then,  enacts  that  after 
January  1,  1864,  all  chemists  and  druggists,  not  members 
of  the  Pharmaceutical  Society,  who  compound  prescrip- 
tions, shall  be  examined,  unless,  as  after  appears,  they  be 
already  established  in  business.  Clauses  a and  3 relate  to 


the  appointments  of  examiners  and  registrar.  Clause  4 
permits  the  registration  of  chemists  and  druggists  actually 
in  business  on  payment  of  a fee  not  exceeding  one  guinea. 
Clause  5 allows  the  registration  of  assistants  engaged  as 
such  before  January  i,  1865,  on  payment  of  five  shillings. 
Clause  6 allows  such  assistants  and  associates  (before  the 
above  date)  of  the  Pharmaceutical  Society  to  become 
registered  when  commoncing  business  on  payment  of  one 
guinea.  Clauses  7,  8,  9,  10,  and  i x relate  to  the  evidence 
required  before  registration,  and  the  duties  of  the  regis- 
trar. Clause  12  imposes  a penalty  for  obtaining  registra- 
tion on  false  pretences,  and  Clause  13  imposes  a penalty 
for  falsely  pretending  to  be  registered.  Clause  14  directs 
the  fees  payable  under  the  Act  to  be  paid  to  the  treasurer 
of  the  Pharmaceutical  Society.  Clause  15  allows  regis- 
tered chemists  and  druggists  1 oho  have  p ined  the  minor 
examination  to  vote  at  the  meetings  of  the  Pharmaceutical 
Society.  Clause  16  legalises  the  application  of  the  funds 
of  the  Benevolent  Society  to  the  relief  of  the  newly- 
registered  chemists  and  druggists,  and  their  widows  and 
orphans. 

€rfold  Mining-  in  Wain. — The  most  noteworthy 
fact  in  connection  with  British  mining  which  has  presented 
itself  during  the  quarter,  has  been  the  production  of  gold 
from  the  quartz  lodes  of  the  Cambrian  Hills.  Many  years 
have  passed  away  since  we  were  told  that  gold  was  to  be 
found  in  Merionethshire.  Some  of  the  precious  metal 
was  exhibited  in  1851,  but  this  had  been  obtained  at  a 
cost  which  far  exceeded  its  value.  In  1861,  the  Vigraand 
Clogau  mine  gave  2784  standard  ounces  of  gold  to  the 
adventurers,  but  in  1862  they  obtained  5299  ounces.  For 
some  time  the  prospects  were  dull,  and  large  quantities  of 
quartz  were  worked  containing  no  visible  gold,  and  an 
infinitesimally  small  proportion  was  separated  by  amalga- 
mation. However,  the  prospects  brightened  towards  the 
close  of  the  year  1863  ; and  during  the  past  quarter  the 
following  quantities  have  been  duly  reported  : — 
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This  is,  perhaps,  the  most  extraordinary  yield  of  gold 
from  the  vein  on  record.  We  find,  however,  by  the  report 
of  the  Yigra  and  Clogau  Mining  Company,  that  since  the 
date  of  their  last  report  1059  ounces  of  gold  have  been 
received,  this  being  obtained  from  quartz  giving  24  ounce* 
of  gold  to  the  ton. — Chronicle*  of  iliiuny,  <$c.,  m (he 
“ Quarterly  Journal  of  Science.'* 

Artificial  Production  of  Monsters. — A series  of 
experiments  have  been  made  by  M.  Barthelemy  on 
monstrosities,  both  artificial  and  natural,  among  the  lcpi- 
doptera.  lie  performed  his  experiments  chiefly  on  the 
chrysalis,  and  endeavoured  to  cause  modifications  similar 
to  those  obtained  by  covering  the  eggs  of  birds  with 
varnish.  On  covering  the  chrysalis  with  oil,  it  was  found 
that  they  died  before  completing  the  metamorphoses  ; but 
on  covering  cither  the  thoracic  or  abdominal  part  with 
wax,  a retardation  of  development  was  perceived,  but  this 
was  much  greater  with  the  thoracic  parts.  The  cephalic 
part  of  the  nervous  system  was  much  retarded  in  develop- 
ment, but  the  other  parts  of  the  ganglionic  chain  appeared 
to  be  developed  as  usual.  He  succeeded  also  in  suppressing 
the  development  of  the  generative  organs. 


ANSWERS  TO  CORRESPONDENTS. 

T.  J?.  M.—Um  strong  glue. 

A Subscriber.— It  is  impossible  to  ssy  what  tho  colouring  matter  in 
without  analysing  tbe  substance. 

A list  «M  given  in  a roccafc  number  of  ths  Chemical  Nsws. 

A Reader. — We  report  all  which  are  accessible. 

Kyonol. — 1,  Not  that  we  know  of.  a.  It  is  precipitated  from  a aalt 
by  a caustic  alkali. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


On  the  Chloro - and  Bromo-Mrtallie  Ethers  of  Thallium, 

by  M.  J.  Nickle*. 

Some  years  ago  I showed  that  metallic  chlorides  and 
bromides  capable  of  forming  chloro-  and  bromo-  salts' 
could,  like  simple  acids,  combine  with  ether  to  form 
definite  compounds  generally  containing  several  equiva- 
lents of  ether.  The  sub-equent  discovery  of  thallium  has 
given  me  the  opportunity  of  verifying  this  fact  with  the 
new  metal. 

Wo  know  in  fact,  that,  among  others,  thallium  forma 
with  chlorine,  a compound  C1T1,*  with  which  M. 
AVilm  obtained  double  chloride  Cl,Tl,j  (CINH,).  I fiud 
that  this  trichloride  or  chloro- thallio  acid  is  able  to  unite 
with  several  equivalents  of  ether. 

By  passing  a current  of  chlorine  into  ether  standing 
over  thallium,  or,  better  still,  over  protochloride  C1TI, 
the  whole  is  gradually  dissolved,  and  after  a time  tho 
balloon  contains  simply  a limpid  liquid,  free  from  all 
solid  matter.  By  using  a sufficient  quantity  of  anhydrous 
ether,  two  layers  will  be  found  in  the  balloon  ; the  lower 
one  containing  the  new  chloro-raetallie  etherf  mixed 
with  chlornted  products,  derived  from  substitution.  In 
this  state  it  fumes  in  the  air,  evolving  hydrochloric  acid 
gas ; it  then  is  very  little  soluble  in  ether  and  water,  but 
is  rendered  solublo  in  them  by  tho  addition  of  hydro- 
chloric acid.  Alcohol  dissolves  it  easily. 

It  is  not  Volatile,  but  is  destroyed  by  heat,  leaving  a 
residuum  of  chloride  of  thallium  and  carbon,  and  evolv- 
ing hydrochloric  acid.  It  is  purified  by  heating  in  awatcr- 
bath  in  a current  of  dry  carbonic  acid.  The  gas  disen- 
gaged takes  with  it  large  quantities  of  hydrochloric  gas, 
and  with  the  other  are  condensed  the  substituted  products 
so  well  studied  by  M.  Malsguti. 

The  residue  constitutes  the  compound  sought  for  | in 
this  state  it  is  soluble  in  ether  and  water,  assisted  by  a 
certain  quantity  of  fixed  hydrochloric  acid.  It  is  also 
Tory  acid  and  effervesces  with  alkaline  carbonates.  An 
excess  of  these  i-cparatcs  TIO,  in  a brown  powdtr. 
Sulphurous  acid  also  destroys  this  ether,  producing  pro- 
toehloride  C1T1. 

Analytical  results  agree  with  the  formula — 
ClaTi,s(C,HjO)ClH  + iIHO.J 
Tho  water  evidently  has  bccu  carried  off  by  CHI, 
which,  it  is  well  known,  condenses  uqueous  vapour  so 
energetically. 

In  aqueous  solutions  of  alkaline  chlorides  this  stato  is 
speedily  changed  ; by  evaporation  the  liquid  gives  well 
crystallised  double  chlorides. 

Bromo-thallie  ether,  Br,Tl,3  (C,II40)  usually  partakes 
of  tho  properties  of  tho  preceding  ether.  Thallium  dis- 
solves in  bromino  only  alter  a considerable  time  j but  in 
presence  of  ether  the  solution  is  quickly  effected ; the 
tw  o layers  arc  formed,  the  compound  in  question  being 
in  the  lower  one,  which  It  renders  fuming.  It  is  not 
volatile ; heated  it  gives  a residue  of  bromides  of  thallium 
crystallised  in  yellow  needles. 

• Probably  meant  for  Tjctr. 

t Tho  combination  Is  not  effected  directly,  even  at  mo',  In  a 
■^uijo  containing  Cl  jTlg  with  uuhydroiu  other. 

t We  may  take  this  opportunity  of  atatln*  that  the  Com ptee  Residue, 
t-ka  official  reoord  of  the  prooeod  nifs  of  tho  Academy  of  fkidnctt, 
lajiA  for  eotnc  time  pint  been  remarkable  for  tho  uumcroua  blunder* 
a,!**!  misprint*  which  occur  in  paper*  on  chemical  MibjeoU.  Many  of 
fctiese  wo  aro  able  to  correct  in  the  translation,  but  wo  arc  uuaUc  tv 
Adjust  our  reader*  to  the  comprehcndon  of  xlliO.— £x».  C.  Jf. 

Yot.  IX.  No,  *33.— Mar  *1,  1864. 


This  ether  is  rapidly  produced  by  mixing  hromidc  of 
thallium,  bromine,  and  ether.  It  dissolves  in  alkalino 
bromides,  forming  with  them  bromo-salts,  such  as — 
Br1Tl,BrXlIi+4lI0, 
crystallised  in  rhomboidal  tablets  1 

; Br3T  l.BrNH,  + 8HO, 
crystallised  ill  needles. 

These  two  salts  melt  in  their  water  of  crystallisation 
below  ioo'j  the  fixed  nlkalines  precipitate  from  it  TIO,; 
sulphurous  acid  separates  thallium  from  it  in  the  stats  of 
protochloiide.§ 

Iodo-lhallie  ether,  if  it  exists  at  all,  is  very  unstable. 
By  treating  thallium  by  iodine  and  ether, a brown  solution 
isobtained,  which  gradually  abandons  needles  of  I,T1,  very 
soluble  iu  ether,  and  containing  iodine  in  execs*.  Tho 
same  iodido  is  formod  by  digesting  thallium,  iodiue,  and 
an  alkaline  iodide  with  alcohol.  A double  iodide  is  then 
produced. 

Iodo-thallato  of  ammonium  occurs  in  the  form  of  red 
rhomboidal  tablets,  seemingly  isomorphous  with  tho 
foregoing;  heat  does  not  molt  them,  but  turns  them 
block  and  then  yellow',  driving  off  not  only  their  water, 
but  also  sufficient  iodine  to  reduce  I3T1  to  1T1. 

I shall  return  to  these  combinations  as  well  as  to  others 
which  may  be  effected  with  fluorine, ||  but  for  the  present 
must  confine  myself  to  verifying  with  trichloride  and 
tribromidc  of  thallium  the  fact  previously  stated — 
namely,  that  metallic  chlorides  and  bromides  capable  of 
acting  as  acids  will  unite  with  several  equivalents  of 
ether,  like  a poly  basic  acid. — Comptes  Itendue,  lviii. 
537- 


The  Action  of  Oxide  of  Copper  on  an  Alkaline  Solution 
of  Glucose,  by  M.  E.  Reichabdt. 

By  adding  to  recently-precipitated  oxide  of  copper  an 
excess  of  potash  or  soda,  and  sufficient  glucose  to  pro- 
duce a limpid  blue  solution,  reduction  will  be  effected 
at  the  ordinary  temperature;  light  und  beat  will  accele- 
rate the  reaction.  If  the  excess  of  alkali  is  inconsider- 
able, it  will  bo  quickly  neutralised  ; the  reduction  is  at 
this  moment  arrested.  By  tho  following  operation  tho 
arid  formed  may  be  isolated : — 

Dissolve  a certain  quantity  of  acetuto  of  copper, 
supersaturate  this  salt  by  a slight  excess  of  alkali,  keep- 
ing the  temperature  at  about  6o®  ; add  glucose  until  tho 
oxide  of  copper  is  completely  reduced.  From  time  to 
| time  ascertain  that  the  liquid  remains  alkaline ; at  the 
end  of  the  operation  filter.  Neutralise  the  liquid  by 
acetic  ucid,  slightly  exceeding  saturation,  then  precipi- 
tate the  now  acid,  gummic  acid,*  by  acetate  of  lend  or 
chloride  of  barium. 

In  this  liquid  thus  precipitated,  subacctato  of  load 
again  precipitates  a gum. 

Gummic  acid  is  isolated  by  decomposing  its  salt  of 
lead  by  sulphuretted  hydrogen,  or  its  salt  of  baryta  by 
sulphuric  acid.  When  sulphuretted  hydrogen  is  used 
tho  acid  seems  more  liable  to  alteration,  and  becomes 
brown  by  evaporation  at  6o°.  It  is  better  then  to  pre- 
cipitate it  in  the  state  of  salt  of  baryta,  and  to  decom- 
pose tills  salt  by  a slight  excess  of  sulphuric  arid.  Tho 
acid  solution,  evaporated  with  gentle  heat,  leaves  tho 


| Protobromide  we  supp  bo  is  meant. 

fl  Such  fta  FIHPITl+ftHO,  by  tmtiAg  thallium  with  hydrofluoric 
acid,  and  KITl  by  *11  Omitting  this  Ailt  to  the  action  of  heat. 

• This  name  bos  already  Ihjcii  applied  by  M.  Wmy  to  the  nolublo 
ft  old  obtained  by  heating  moUguiumlo  acid  with  a little  poUah 
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acid  in  the  form  of  rhomboidal  prisms,  with  the  strongly 
acid  flavour  of  citric  or  tartaric  acid. 

The  crystallised  acid  loses  no  water  at  ■ oo°.  It  browns 
at  1 30°,  melts  and  decomposes  at  150“. 

Analyses  agree  with  the  formula  C,HsOm,  verifled  by 
the  study  of  several  salts. 

Gummio  acid  is  very  soluble  in  water  and  alcohol. 
Perchlorido  of  iron  neither  precipitates  nor  colours  its 
solutions. 

Chloride  of  calcium  with  the  neutral  salts  yields  a 
white  flaky  precipitate  of  gummate  of  lime,  slightly 
soluble  in  an  excess  of  acetic  acid,  soluble  in  an  excess 
of  chloride  of  calcium.  The  author  gives  it  the 
formula — 

»CaO,C,  n5O10  + iHO  + Aq.f 

The  baryta  salt  resembles  the  lime  salt.  Heat  easily 
decomposes  it  j oven  at  1 oo°  it  disengages  water  with  a 
feeble  acid  reaction,  leaving  carbonate  of  baryta  as 
residue.  It  contains— 

iBaO,C,HsO10  + HO. 

SalU  0/ lead  and  silver  contain,  one — 
jPbOtC,HsO10  + 3HO ; 

tho  other — 

sAgO.C.HjO,,. 

The  latter  ignites  when  heated  to  135* * * 6 * 8  or  rjo". 

Gum. — After  tho  separation  of  tho  gummic  acid  by 
acetate  of  lead,  a gummy  substance,  much  resembling 
dextrine,  is  precipitated.  This  substance  gives,  with 
Trommer’s  reagent,  a green  precipitate,  which  remains 
unaltered  by  boiling.  Sulphuric  aeid  transforms  it 
into  a sugar,  reducing  the  eupro-potassic  liquid.  Nitric 
acid  oxidises  it  when  hot,  with  production  of  oxalio  acid. 

The  analysis  of  the  sodic  and  barytic  combinations  of 
this  gum  give  the  formula — CgHuOit*  — Bulletin  de  la 
Socifli  Chimiqve,  iii. , 197. 


Decomposition  nf  Water  by  Phosphorus,  Arsenic,  and 
Antimony,  under  the  Injtuence  of  Nitric  Acid,  with 
Production  of  Ammonia,  by  M.  Pkrsonne. 

The  solution  of  phosphorus  in  nitric  acid,  concentrated 
or  diluted  with  one  or  two  volumes  of  water,  is,  as  is  well 
known,  effected  with  disengagement  of  nitrous  vapour, 
abundant  if  the  aeid  is  concentrated,  and  diminishing  in 
proportion  as  it  is  more  diluted.  In  any  case  if,  when 
tho  solution  is  effected,  excess  of  potash  is  added  to  the 
hot  solution,  sufficient  ammonia  is  disengaged  to  become 
evident,  both  by  reagents  and  by  its  odour.  Whether 
normal  or  amorphous  phosphorus  is  used  in  this  opera- 
tion, the  phenomena  and  tho  products  are  identical. 

It  was  interesting  to  ascertain  whether  tho  fact  of  tho 
production  of  ammonia  was  observable  with  tho  bodies 
forming  part  of  the  phosphorus  group,  os  arsenic  and 
antimony. 

I operated  with  distilled  arsenic  and  with  antimony 
purified  three  times  by  fusion  with  nitre. 

These  two  bodies  pulverised  and  heated  were  attacked 
by  nitric  acid,  diluted  with  its  volume  of  water.  Under 
these  circumstances  arsenic  is  easily  attacked,  giving 
arsenious  acid  and  a little  arsenic  acid ; antimony,  on  the 
coutrary,  is  attacked  with  more  difficulty.  However  that 
may  be,  if  ammonia  is  looked  for  in  the  liquids  obtained 
it  will  be  found  that  these  two  bodies  have  behaved  like 

t We  can  hardly  understand  how  this  formula  ran  agree  with  that 
jfiven  fur  the  acid  Cell aOi  o-  The  hitter  is,  however,  iteclf  improbable  i 
on  account  of  the  imperfect  number  of  hydrogen  atoms  it  contains.—  | 


phosphorus,  with  this  difference,  that  phosphorus  gives 
more  ammonia  than  does  arsenic,  and  arsenic  more  than 
antimony. 

The  phenomenon  of  the  formation  of  ammonia  by  tho 
decomposition  of  water  under  the  influence  of  nitric  acid 
has  hitherto  been  observed  only  with  metals  of  the  third 
and  fourth  section,  as  iron,  zinc,  tin,  &c. 

The  above  observations  show  that  this  phenomenon  is 
not  limited  to  these  metals,  but  belongs  equally  to  tho 
metalloids  of  tho  phosphorus  group.  — Bulletin  de  la 
Sociiti  Chemique,  vi.  163. 


On  the  Supposed  Nature  of  Air  prior  to  the  Discovery 

of  Oxygen,  by  GEORGE  F.  RoDWELL,  F.C.S. 

(Continued  from  paff*  51.) 

6.  Thoma*  llobbca  — On  the  discovery  of  the  Torri- 
cellian vacuum,  philosophers  became  divided  into  two 
sects,  called  respectively  “ Vacuists  ” and  **  Plenists,”  the 
former  maintaining  that  a vacuum  waa  possible  and 
capable  of  being  obtained  by  certain  physical  processes, 
tho  latter  that  the  world  was  everywhere  full,  and  the 
production  of  a vacuum  impossible.  Among  the  Vacuists 
were  Otto  von  Guericke,  Pascal,  Boyle,  and  the  greater 
n amber  of  the  experimental  philosophers  who  were  in 
the  habit  of  meeting  at  Gresham  College  for  the  discus- 
sion of  scientific  matters ; and  among  the  Plenists  were 
Mersennus,  Noel,  Thomas  Hobbes,  Franciscos  Linns, 
and  the  Cartesians : — of  these  latter  Boyle  writes,  “ the 
subtilest  and  wariest  champions  for  a plenum  I have  yet 
met  with." 

We  have  previously  * spoken  of  Noel  and  Merscnnus, 
and  wo  have  now  to  consider  the  opinions  of  Thomas 
Hobbes,  f 

Of  the  theological  and  mathematical  writings  of 
Hobbes  I can  have  nothing  to  say  hero,  but  I consider 
that  tho  views  put  forward  in  his  philosophical  treatises, 
in  so  far  as  they  relate  to  tho  air,  aro  far  less  advanced 
than  those  of  his  contemporaries — less  advanced,  indeed, 
than  those  of  many  of  the  ancient  philosophers  who 
preceded  him  by  nearly  twenty  centuries.  Although 
intimately  acquainted  with  Bacon  and  Galileo,  tho 
fathers  of  experimental  philosophy,  ho  was  himself  no 
experimental  philosopher,  but  lie  preferred  to  prove  his 
assertions  by  reasoning,  rather  tnan  by  well-founded 
observation  and  experiment.  He  deprecated  the  trying 
of  experiments,  and  was  specially  bitter  against  the 
recently-formed  Society  of  Experimental  Philosophers, 
the  object  of  which  was  to  do  away  with  the  baseless 
structure  of  the  old  speculative  philosophy  and  to  found 
a new  philosophy  resting  on  a solid  experimental  basis. 

The  language  which  Hobbes  employs  in  controversy 
abounds  with  vituperation,  and  is  in  every  way  utterly 
unbecoming  a philosopher.  His  arguments  are  frequently 
ucrilo  and  without  weight,  and  the  objections  which 
c urges  in  order  to  prove  tho  fallacy  of  a theory  or  ex- 
periment are  often  paltry  and  trifling.  In  the  following 
wordsj  ho  addresses  Ur.  Ward  and  Ur.  Wallis,  who 
hod  opposed  some  of  his  views : — “ But  I hero  dismiss 
you  both  together.  So  go  your  ways,  you  uncivil 
Ecclesiastics,  inhumane  Uivines,  Ucdoctors  of  morality, 
unasinous  Colleagues,  egregious  pair  of  Iasachars,  most 

* See  tho  third  of  these  papers,  Crkm.  News,  vet.  Till,  p.  146. 

4 Born  1588.  Died  1679. 

t See  “ Lcmods  on  the  Priodplo*  of  Geometry,  to  the  Eprefi°<ts 
ProfSeeeon  of  the  Mm  hematic*,  ouo  of  Goometry  the  other  of  Astro- 
nomy, in  the  Chain  *et  tip  bv  the  noble  and  learned  Sir  Henry  Sadie 
In  the  University  of  Oxford.  Leeeon  vi,  “On  MAnncrB,'* 
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wretched  Vindicos  § and  Indices  Acadcmiarutn,  and  re- 
member Vespasian’s  law,j|  that  it  is  uncivil  to  give  ill 
language  first,  but  civil  and  lawful  to  return  it.” 

Hobbes  himself  did  not  always  remember  tho  first 
sentence  of  the  law,  but  assuredly  he  never  forgot  the 
last;  it  is  right  to  add,  however,  that  the  learned 
Savilian  professors  were  by  no  means  ao  tolerant  in  the 
controversy  as  they  might  have  been,  and  although  they 
did  not  make  uso  of  such  contumelious  epithets  as 
Hobbes  employs,  they  occasionally  made  rather  offensive 
puns  on  his  name: — it  is  curious,  in  a treatise  devoted  to 
the  explanation  of  some  problem  in  the  higher  mathe- 
matics, to  find  such  words  os  “ Ao6-goblin.” 

Hobbes  did  not  turn  his  attention  to  natural  philo- 
sophy till  somewhat  late  in  life;  his  adoption  of  the 
views  of  the  Plenists  may  probably  bo  accounted  for  by 
the  fact  that  he  was  well  acquainted  with  Mersennus 
and  I)es  Cartes,  two  of  the  most  notorious  of  the  Plenists. 
In  some  of  his  physical  views  he  was  almost  a Cartesian. 

Hobbes  did  not  admit  the  condensation  or  rarefaction 
of  matter ; he  believed  the  whole  world  to  be  full,  and 
that  it  could  not  be  fuller  than  full  or  less  full  than  full. 

He  conceived  that  the  air  consists  of  an  ethereal  sub- 
stance extending  os  far  as  the  sun,  in  which  ether, 
myriads  of  hard  atoms  possessing  simple  circular  motion 
of  their  own,  move;  these  atoms  exist  in  greater  quan- 
tity near  the  surface  of  tho  earth  than  at  some  distance 
above  it.  He  denied  that  the  air  possesses  either  weight 
or  elasticity.  “ Utraque  ilia  pliantasia,"  he  writes, 
11  turn  ^ravitatis  atmosphmrm,  turn  vis  elastic®  sive 
antitupioe  51  aeris,  somnium  crat.” 

Hobbes  adduces  a very  simple  experiment  to  prove  the 
universality  of  a Plenum,  an  experiment  for  tho  produc- 
tion of  which  there  was  required  neither  expensive 
apparatus  nor  careful  manipulation,  for  the  sole  appa- 
ratus was  a gardener’s  watering  pot,  and  the  experiment 
was  made  whenever  it  was  used.  Tho  watering  pot, 
which  was  in  use  aoo  years  ago,  consisted  of  a circular 
vessel  A,  the  bottom  of  which,  B,  was 
pierced  with  a number  of  minute  holes ; 
it  was  terminated  above  by  an  opening, 
C,  capable  of  being  closed  by  the  finger. 
Water  would  obviously  bo  retained  in 
such  a vessel  by  the  pressure  of  the  air 
as  long  as  c remained  closed, but  directly 
it  was  opened  water  would  flow  from 
the  bottom  of  tho  vessel.  That  no  water 
flows  from  A until  C is  opened  is  accord- 
ing to  Hobbes  positive  proof  of  a 
s plenum,  for,  he  reasons,  os  the  world 
is  full,  thero  is  no  place  for  the  water 
to  go  into  until  c is  unstopped,  when  the  air,  which 
is  displaced  by  the  descending  water,  enters  and  takes 
the  place  of  the  water  which  flows  from  the  vessel. 
'*  And  this,"  ho  writes,  “ I take  for  a sign  that  all  space 
is  full ; for  without  this  tho  natural  motion  of  tho  water, 
which  is  a heavy  body  downwards,  would  not  be 
hindered. 

As  Hobbes  was  a pianist,  he  of  course  contended  that 

§ Ward  bad  written  a work  entitled  “ Vindiciae  Acadcmiarum." 

U Hobbes  alludes  to  the  follow!*#  saying  attributed  to  Vonparion, 
“ Mai  edict  senatoribu*  non  oportoro ; rcmalodicore  fit*  et  civile 
•J  From  omtwm*,  to  repel  ft  blow,  to  react;  ft  scarcely  appropriate 
term  to  apply  to  au  clastic  body  ; inasmuch  as  elasticity  Mgnjfie*  that 
property  possessed  by  the  atoms  of  certain  bodies,  In  virtue  of  which 
when  their  relative  position  is  altered  by  the  addition  of  force,  or  the 
removal  of  forco  previously  seting,  they  return  to  tho  position  which 
they  occupied  prior  to  tho  addition  or  subtraction  of  that  force. 

••  See  “The  English  Works  of  Thomas  Hobbes,  of  Malmesbury, 
now  first  collected  and  edited  by  Sir  William  Molesworth."  Big  von 
vole.  S8J9-1845. 


Bovlc’s  air-pump  did  not  produce  a vacuum.  He  speaks  of 
it  as  being  “ of  the  nature  of  a pop-gun  which  children 
use,  but  great,  costly,  and  more  ingenious,”  and  he 
maintains  that  the  effects  produced  by  it  are  such  as 
would  be  produced  by  a strong  wind  cooped  up  in  a 
narrow  room.  In  the  first  place,  when  the  piston  is 
drawn  from  one  end  of  tho  cylinder  to  the  other,  ho 
affirms  that  no  air  is  removed,  but  sufficient  “ pure  air  ” 
to  fill  the  space  deserted  by  the  piston  enters  between 
it  and  the  surface  of  the  cylinder;  for,  although  tho 
piston  was  closely  fitted  into  the  cylinder  with  well- 
oiled  leather,  it  may,  ho  says,  keep  out  “ straws  and 
feathers,"  but  not  air,  u for  the  body  of  leather  will  give 
passage  both  to  air  and  water,  as  you  will  confess  when 
you  ride  in  rainy  and  windy  weather."  (It  was  by 
trifling  arguments  of  this  sort  that  Hobbes  sought  to 
confute  results  obtained  by  one  of  the  most  careful  and 
persevering  experimenters  of  the  day.)  The  pure  air 
which  forcibly  enters  between  the  piston  and  the  surface 
of  the  cylinder  generates  a most  violent  motion  of  the 
air  within  the  air-pump  receiver,  and  this  violently- 
agitated  air  produces  all  tho  effects  observed  in  the  re- 
ceiver after  long-continued  pumping. 

Animals  suffer  death  in  tho  receiver  becauso  the  rapid 
motion  of  the  air  stops  the  passage  of  their  blood,  out 
here  Hobbes'  argument  is  greatly  at  fault,  for  he  states 
elsewhere  that  the  air  supports  life,  becauso  when  we 
breathe  wo  draw  in  a great  number  of  the  swiftly- 
moving  atoms  in  the  air,  which  pass  into  the  blood,  and 
by  their  motion  cause  it  to  circulate  through  tho  veins 
and  arteries ; if  this  be  the  case,  and  the  above  theory 
obtains,  animals  ought  obviously  to  have  a quicker 
circulation  of  blood  in  the  receivor;  thus  one  theory 
destroys  the  other,  and  one  is  nullified  before  it  leaves 
the  hands  of  its  propounder. 

Boyleff  has  very  ably  answered  all  the  objections 
which  Hobbes  raises  against  his  “ Physico-Mechanical 
Experiments,"  and  the  instruments  which  he  employed 
for  their  production,  and  although  first  attacked,  and 
somewhat  violently  too,  he  carries  on  the  controversy  in 
a far  more  tolerant  spirit  than  that  exhibited  by  his 
adversary. 

As  in  the  air-pump  Hobbes  admitted  no  rarefaction  of 
tho  air,  so  in  the  air-gun}{  he  admitted  no  condensation. 
By  working  the  piston,  he  contends,  large  numbers  of 
tho  hard  atoms  in  tho  air  are  forced  into  the  gun,  while 
tho  pure  air  escapes  between  the  surfaces  of  the  piBton 
and  the  syringe;  the  motion  of  the  injected  hard  par- 
ticles becomes  greater  and  greater  with  every  stroko  of 
the  piston,  and  finally  when  the  valve  is  opened  tho 
particles  rush  out  violently,  and  carry  with  them  a bullet 
or  anything  else  in  their  path. 

Hobbes,  in  common  with  the  Plenists,  did  not  allow 
that  the  space  above  the  mercury  in  the  Torricellian  ex- 
periment is  a vacuum ; his  explanation  of  the  suspension 
of  the  mercury  in  the  tube  is  very  difficult  to  understand ; 
he  seems  to  have  thought  that  the  weight  of  the  mercury 
column  presses  a certain  amount  of  air  into  the  upper 

ft  8«o  “An  Examen  of  Mr.  T.  Hobbes,  bis  Dialogs  Fhysicua  do 
Naturft  Atria.  As  for  as  it  concerns  Mr.  K.  Boyle's  book  of  now  ex- 
periments touching  tho  spring  of  the  Air,  &c.  By  the  Author  of  those 
kxlK»^iulC1lUl.,,  London.  Also,  “ Animadversions  upon  Mr. 

Hobbes’  Problem* t*  do  Vacuo  ” By  the  lion.  Robert  Boyle,  Fellow 
of  tho  Royal  Society.  London.  1674. 

It  The  air-gun  was  invented  by  M.  Marin  Bourgeois  in  1607.  The 
first  Account  of  it  is  given  in  a work  entitled  “ Lea  Elemens  do 
rArliilerie  : coueemans  tant  la  theorie  quo  la  pratiquo  du  Canon. 
Augment*!  on  cotto  nou voile  edition  et  enrichis  de  l lnrentioo,  de- 
scription, et  demonstration  d'uue  uouvello  artillono  quo  no  so  chargo 
quo  d'air  ou  d'eau  pure,  et  a neanmoins  uno  iucroiabfo  force,  Ac.  I» 
tout  par  lo  hicur  de  Klurance  Rivaul.  Paris,  1608.**  There  Isa  good  oopy 
of  this  curious  work  in  tho  British  Museum  Library. 
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part  of  the  tube,  and  that  the  column  comes  to  rest  when 
the  weight  of  the  mercury  is  44  equal  to  the  force  which 
is  required  in  air  to  go  through  it.” 

It  had  long  been  known  that  nitre  when  thrown  on 
red  hot  coals  engenders  very  rapid  combustion  i Hobbes 
explains  this  by  supposing  that  nitre  consists  of 44  many 
orbs  of  salt  filled  with  air,”  which  air  rushiug  violently 
from  the  nitre  meets  particles  issuing  from  the  burning 
coni  in  an  opposite  direction,  and  the  two  contrary 
motions  produce  tho  intense  inflammation  observed. 

llobbcs  was  well  aware  that  in  many  coal  mines  there 
exists  a kind  of  matter  which  suffocates  living  creatures, 
and  extinguishes  flume  j he  speaks  of  it  as  “ a certain 
matter  of  a middle  nature  between  water*  and  air,”  and 
as  being  perfectly  transparent  and  not  much  lighter 
than  water ; elsewhere  ho  speaks  of  the  deadly  fames 
given  off  by  burning  eharoonl,  ns  consisting  of  a “ flame- 
less  glowing  lire,  which  dissipates  those  atoms  that 
maintain  the  circulation  of  the  blood.”  I do  not  find, 
however,  that  he  traces  any  connexion  between  the 
suffocating  gas  of  coal  mines  and  the  suffocating  gas  of 
burning  charcoal. 

Hobbes  believed  winds  to  be  produced  by  clouds  which 
descend  by  their  own  weight,  and  strike  down  the  air 
beneath  them  j when  the  dejected  masses  of  air  reach  the 
earth  they  rebound,  and  thus  lateral  winds  moving  in  all 
directions  are  generated.  Thunder  and  lightning  are 
caused  by  air  enclosed  in  hollow  frozen  clouds,  which 
air  being  more  and  more  pressed,  at  length  the  ethereal 
part  of  it  passes  out  of  the  cloud,  but  a great  number  of 
hard  particles  endued  with  violent  motion  remain,  and 
ultimately  exert  such  force  that  the  ioeis  suddenly  broken, 
and  the  noise  produced  by  the  disruption  is  thunder. 

The  learned  Editor  of  Hobbes’  works  speaks  of  him  as 
44  one  of  the  greatest  and  mo*t  original  thinkers  in  the 
English  language.”  We  speak  here  solely  of  his  merits 
as  a physical  philosopher,  and  I think  it  will  be  admitted  | 
that  he  was  neither  a great  physicist  nor  a man  calcu- 
lated to  forward  tho  interests  of  the  then  young  experi- 
mental philosophy.  But  was  it  to  be  expected  that  the 
old  speculative  p!  "'osophy  would  be  overthrown  at  the 
first  onset?  was  it  to  be  expected  that  its  disciples 
would  see  their  fabric  destroyed  without  one  blow  in  its 
defence?  a radical  change  is  never  made  without  oppo- 
sition,  never  established  without  a struggle,  and  the  more 
violent  that  struggle  tho  moresnrely  and  completely  will 
tho  change  be  effected.  Hobbes  was  a follower  of  the 
old  philosophy,  now  about  to  be  expelled  from  the  human 
mind  : he  lived  at  the  period  of  the  change : should  he 
not  rise  in  the  defence  of  that  for  which  he  had  devoted 
his  best  energies  P should  he  not  make  an  effort  to  stem 
that  tide  which  was  so  rapidly  gaining  ground  ? 

Men  like  Hobbes  (and  wo  find  many  such  in  the 
history  of  Science),  who  rather  than  allow'  tho  falsity  of 
an  old  and  favourite  theory,  frame  a more  false  theory 
to  support  it,  even  such  men  indirectly  benefit  Experi- 
mental Philosophy,  for  by  propounding  a fallacious 
tlieorj,  they  cause  experiments  to  be  made  for  its  refu- 
tation ; and  no  experiment  is  made  in  vain,  each  one  is 
another  stone  added  to  the  great  and  rapidly-increasing 
structure  of  our  Philosophy. 

(To  b«  continue!.) 


ProcM*  for  Entimutingr  the  Value*  of  Milk. — 

Take  a known  weight  of  the  milk,  heat  it  to  boiling,  then 
put  it  in  a bottle,  and  allow  it  to  cool  to  11°  or  15*  (H.). 
Then  shake  the  bottle  until  the  butter  separates,  which 
can  be  removed,  drained,  and  weighed.  This  simple 
operation  twice  repeated  will  give  satisfactory  results. — 
Ilozcrman , Arckiv.  dcr  i’Asrm.,  November,  1863 
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Duki  Proceuet  of  Engraving. 

A COPPER  plate,  on  which  the  design  has  been  traced 
with  lithographic  ink,  receive*,  by  the  action  of  the  pile,  a 
deposit  of  iron  on  the  parts  nntouched  by  the  ink  I the 
ink  haring  been  removed  by  means  of  bensine,  the  white 
portions  of  the  design  are  represented  by  the  layer  of 
Iron,  and  the  black  by  the  copper  itself  j the  plate  is  then 
plunged  into  a bath  of  cyanide  of  silver,  under  a galvanic 
current,  and  the  silver  is  deposited  on  tho  copper  only. 
In  this  condition  mercury  is  poured  over  the  plate,  which 
attaches  itself  to  the  silvered  portions  only,  appearing 
in  relief,  and  taking  tho  place  of  the  lithographic  ink. 
Then  take,  in  plaster  or  melted  wax,  an  imprint,  the 
cast  of  which  presenting  the  counterpart  of  the  projec- 
tions of  mercury,  gives  a kind  of  copper  plate  engraving. 
This  cast  has  not  sufficient  strength  to  hear  the  press  j 
but  by  metallising  the  mould,  and  depositing  upon  it, 
electro-chcmically,  a layer  of  copper,  wo  obtain  an  exact 
reproduction  of  the  original  projections  of  roerenry,  and 
in  some  sort  a matrix  by  means  of  which  impressions  of 
the  plate  may  be  produced  ad  infinitum. 

For  typographic  engraving  (figures  in  relief),  the  plate 
of  copper  should  receive,  on  leaving  the  hands  of  the 
designer,  a layer  of  sitter,  deposited  only  on  the  parts 
untouched  by  the  lithographic  ink ; the  ink  is  removed 
by  benzine,  the  surfaces  first  covered  by  the  design  are 
oxidised,  and  the  treatment  above  described  is  continued. 
At  the  end  of  the  operation  the  raised  portions  of  the 
electro-chemical  plate  intended  for  the  impression  will 
bo  found  to  correspond  with  the  tracing  of  the  design, 
and  tho  hollow  portions  with  the  thickenings  raised  about 
the  design  by  the  mercury. 

This  process,  which  is  the  starting-point  and  the  basis 
of  M.  Dulos’  invention,  has  led  him  to  the  discovery  of 
some  more  simple  methods,  which  have  led  to  important 
practical  results,  the  fusible  metal  or  amalgam  of  copper 
substituted  for  mercury  giring  rapid  sad  remarkably 
perfect  results. — Monitenr  Seienti/tgue,  vi.  as  j. 
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Electro-Magnetic  Induction  Maehinetfor  Telegraphy. 

A NEW  induction  machine  is  now  to  be  seen  in  operation 
which  produces  a constant  stream  of  electricity,  and  can 
be  made  to  produce  it  of  any  tension  or  quantity  that 
may  bo  required.  These  are  valuable  properties,  which 
doubtless  will  be  appreciated  bv  all  those  who  aro 
obliged  to  use  galvanic  batteries  of  high  tension.  Many 
attempts  have  Men  made  to  use  induced  electricity  for 
telegraphy,  but  a»  these  attempts  have  been  generally 
made  with  machines  similar  to  Rhumkorrs  induction 
coil,  they  have  failed,  for  the  following  reasons The 
electricity  is  in  impulses,  and  alternately  in  reverse 
directions.  It  is  in  too  small  quantity,  and  too  great 
tension  ; so  much  so,  that  it  is  said  that  Mr.  Whitehouse’s 
five-feet  coil  destroyed  the  Atlantic  cable  ; bat  the 
authorities  are  not  agreed  on  tho  point.  However,  it  is 
certain  that  such  machines  are  not  suitable  for  telegraphy 
gent  rally,  even  if  one  impnlso  be  thrown  out,  so  that 
all  tho  impulses  which  arc  taken  may  in  the  same  direc- 
tion ; for  there  is  then  no  approach  to  a battery  current. 
This  lias  been  done,  but  in  all  cases  the  most  suitable  im- 
pulse lias  been  rejected,  namely,  the  slow  one,  or  making 
impulse,  and  the  breaking  impulse  taken,  which  is  of 
I greater  tension  but  shorter  duration  j of  course,  the 
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absolute  quantity  of  force  in  each  is  the  same,  and  it 
will  be  clear  that  the  former,  approaching  more  nearly 
to  a current,  would  be  most  suitable.  In  some  cases 
the  two  reverse  impulses  are  used  j but  these  can  only 
be  used  with  one  telegraphing  arrangement,  and  that 
a slow  one. 

What  has  been  wanted,  and  which  is  now  obtained, 
is  as  near  an  approach  to  a battery  current  as  may  be, 
and  of  any  tension  required,  without  multiplying  the 
number  of  battery  cells  used.  Any  machine  too©  of 
real  use  must  not  only  possess  these  properties,  but  must 
be  perfectly  self-acting.  The  machine  here  spoken  of 
possesses  all  these  properties.  Its  current  is  perfectly 
continuous  for  all  practical  purposes,  for  no  intermittance 
can  be  detected.  It  holds  the  needle  perfectly  steady, 
rings  an  electro-magnetic  bell,  produces  electrolysis,  and 
comports  itself  in  every  other  way  like  a battery  current, 
even  producing  no  spark  unless  the  poles  be  brought  into 
absolute  contact.  The  electricity  which  is  used  to  excite 
the  electro-magnets  in  the  coils  is  at  the  same  time  made 
use  of  as  magnetism  in  the  electro-magnets  to  drive 
the  battery  break  and  commutator ; so  that  the  motive 
power,  which  makes  this  machine  self-acting,  is  obtained 
without  cost,  because  to  produce  induction  the  magnets 
in  the  coils  must  necessarily  be  excited,  whether  the 
magnetism  so  iuduced  be  otherwise  used  or  not. 

Two  series  of  induction  coils  are  used  in  this  machine, 
which  arc  so  arranged  that  one  series  is  being  magnet- 
ised nearly  at  the  same  time  that  the  magnetism  is  sub- 
siding in  the  other,  so  that  the  two  consequent  induced 
impulses  as  it  were  overlap  each  other ; ana  though  these 
induced  impulses  are  in  opposite  directions,  the  spools 
are  so  arranged  that  in  the  general  induction  circuit  they 
flow  in  the  same  direction,  thus  making  n compound 
impulse  of  longer  duration  composed  of  the  two  opposite 
inductions,  ana  so  blending  the  more  intense  with  the 
less,  the  result  being  a sort  of  undulation  of  force.  These 
compound  impulses  flow  in  opposite  directions,  and  to 
make  them  a continuous  flow  they  aro  taken  up  by  a 
commutator  which  reverses  its  contacts  as  they  reverse, 
and  thus  turns  them  all  in  one  direction,  producing  a 
slightly-undulating  but  continuous  flow.  This  seems  to 
bo  the  form  of  motion  that  all  known  forces  take.  'The 
machine  appears  to  be  made  for  quantity,  the  inner  coils 
being  of  No.  i»  wire,  and  tho  outer  of  No.  18.  Some 
electricians  who  have  examined  it,  have  expressed  a fear 
that  it  might  injure  the  insulation  of  gutta-perchaed 
wire,  as  this  fault  has  been  attributed  to  ordinary  in- 
duction coils.  Of  course,  this  objection  does  not  apply 
to  this  machine  any  more  than  to  an  ordinary  battery  ; 
for  to  whatever  purpose  it  may  be  applied  its  tension 
and  quantity  will  be  adjusted  to  the  tension  and  quantity 
of  the  number  of  battery  cells  ordinarily  required  to  per- 
form that  work  ; nevertheless,  the  machine  is  being  sub- 
jected to  continuous  tests  to  put  the  thing  beyond  doubt. 
A gutta-perchaed  wire  is  punctured  and  then  immersed 
in  water,  and  the  leakage  tested,  then  the  full  current 
sent  through  it  for  hours,  but  as  yet  no  perceptible 
variation  has  been  noticed. 


Will  M liwwvrf — Dr.  Gnisselbake,  Professor  of 
Chemistry  at  the  University  of  ITpsala,  is  said  to  have 
restored  to  activity  a snake  which  had  been  frozen  torpid 
for  ten  years.  He  is  also  said  to  have  proposed  to  the 
Swedish  Government  to  make  an  experiment  on  a criminal 
condemned  to  death.  He  propose*  to  reduce  the  individual 
to  complete  torpor  by  the  gradual  application  of  cold,  and 
to  restore  him  to  consciousness  after  having  lain  in  that 
condition  for  a year  or  two,  by  sprinkling  him  with  some 
stimulating  wash  the  professor  lias  invented. 
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A Course  oj  Twelve  Lectures,  by  Dr.  Pehct,  F.P.S.  Ds- 

lieered  at  the  Royal  School  of  Mines,  Museum  of  Practical 

Geology , Jcrmyn  Street. 

Lecture  X. — Saturday,  January  *3,  1864. 

Ladies  and  Gentlemen,— Wo  will  begin  by  considering 
more  at  length  tfae  localities  in  which  diamond  has  been 
found.  In  India  it  is  always  found  in  the  same  kind  of 
matrix  — a breccia  of  red  and  yellow  jasper,  quarts, 
chalcedony,  and  homstonc,  cemented  by  siliceous  matter. 
This  breccia  is  overlaid  by  a compact  sandstone,  and  posses 
into  a conglomerate  of  rounded  pebbles  or  pudding-stone, 
the  particles  of  which  uro  united  by  a calcareo- argillaceous 
cement.  The  pebbles  are  easily  disaggregated.  In  this 
conglomerate  diamonds  are  generally  met  with.  They  are 
found  near  Cuddapah,  on  the  Pcnnar  river,  in  a stratum 
of  about  two  or  two  feet  and  a-half  ii\  thickness.  In  this 
case  also  its  matrix  is  a conglomerate,  in  which  the  pebbles 
are  sometimes  very  large — as  large  as  the  head,  and  con- 
tain hornstone  identical  with  that  occurring  in  the  neigh- 
bouring mountains.  Diamond  is  found  in  exactly  the 
same  kind  of  matrix  at  Banganapilly,  Madras,  between  the 
rivers  Pennar  and  Krishna.  The  Golconda  Mines  were 
celebrated  in  former  times,  but  are  now  almost,  if  not 
quite,  deserted.  It  is  reported  by  Tavernia  that  in  1669 
60,000  persons  were  employed  in  the  diamond  mines  there. 
The  bed  in  which  the  diamonds  are  found  rests  on,  and  id 
surrounded  by,  granite.  At  Sambulpore,  north  of  the 
Godavery  River,* is  a bed  in  which  they  occur,  consisting 
of  the  debris  of  the  adjacent  mountains  washed  down  ana 
deposited  by  river  action.  This  bed  is  of  ferruginous 
clay,  containing  siliceous  pebbles,  which  appear  to  be 
derived  from  the  rock  originally  enclosing  the  diamonds. 
It  is  found  also  at  Bundclcund  on  a bod  of  granite  over- 
laid with  sandstone,  on  which  is  the  same  kind  of  breccia, 
and  in  this  the  diamonds  are  found.  The  granite  here  is 
partially  covered  with  trap,  and  there  no  diamonds  are  met 
with.  More  southward  the  conglomerate  is  covered  by 
limestone,  which  is  believed  by  Franklin  to  be  liassic. 
The  sandstone  is  considered  by  him  to  be  new  red,  but  I 
am  not  quite  sure  whether  that  has  been  established.  The 
sandstone  is  stated  much  to  resemble  the  itacolumite  of 
Brazil. 

Diamonds  are  found  in  Borneo  in  a conglomerate  of 
pebbles,  diorite,  and  quartz,  along  with  marl  containing 
marine  shells.  Diamonds  arc  there  associated  with  mag- 
netite— that  is,  magnetic  oxide  of  iron— gold,  platinum, 
and  other  things.  'They  are  also  associated  with  a black 
quartz  enclosing  iron  pyrites  and  occasionally  also  particles 
of  platinum.  This  black  stone  is  considered  to  be  specially 
indicative  of  the  occurrence  of  diamonds.  They  have  been 
found  also  in  Sumatra,  and  from  Australia  a single  diamond 
was  brought  over  some  years  ago  by  Sir  Thomas  Mitchell. 

With  reference  to  the  occurrence  of  diamonds  in  Brazil,  I 
may  refer  you  for  the  details  of  the  subject  to  the  admirable 
essay  of  MM.  Heusscr  and  Cloraz,  a French  translation 
of  which  is  contained  in  the  Annales  dee  Mines  for  i860 
(volume  18).  The  locality  and  the  mode  of  occurrence  of 
diamond  in  Brazil  have  been  very  critically  investigated. 

Wo  will  now  consider  the  character  of  the  chief  rocks 
constituting  the  diamond  district. 

First  of  all,  thcre  is  quartzite,  a siliceous  rock,  to  which 
the  name  of  itacolumite  has  been  given,  from  Itacolumi,  the 
name  of  a town.  'This  rock  is  described  as  a gTanular, 
friable,  quartzose  sandstone,  smaller  or  larger  in  grain,  and 
it  often  contains  talc,  chlorite,  and  mica.  On  a large 
scale  it  always  presents  a more  or  less  distinct  slatey  or 
schistose  structure,  showing  dearly,  or,  at  all  events,  in- 
dicating very  strongly,  its  sedimentary  origin.  It  is  some- 
times traversed  by  pyrophyilite,  a beautiful  talcose  mineral 
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like  that  occurring  in  the  Ural.  This  quartzite  in  some 
places  is  found  to  be  flexible.  That  is  owing  to  the  inter- 
position of  little  micaceous  scales.  If  we  suppose  that 
during  the  formation  of  a rock  of  this  kind,  particles  of 
•and  intermingled  with  mica  constantly  settling  and  going 
down  with  various  degrees  of  rapidity— the  particles  of 
sand,  perhaps,  first  constituting  a small  bed,  wnich  is  then 
overlaid  with  little  laminze  of  mica,  and  then  another  bed 
of  sand  being  deposited,  and  then  lamimc  of  mica — we 
may  get  an  idea  of  how  this  flexible  rock  has  been  formed. 
The  flexibility  is  due  to  these  little  interposing  la  mime  of 
mica.  Itacolumite  is  stated  by  geologists  to  be,  beyond  a 
doubt,  a metamorphic  rock — that  is,  a rock  which  lias  been 
changed  materially  subsequent  to  its  deposition.  It  is 
said  also  to  have  been  originally  sedimentary.  No  fossils 
have  been  found  in  it.  It  is  stated  to  resemble  much  the 
schistose  quartzite  near  Breslau. 

So  much,  then,  for  this  quartzite,  or  itacolumite. 

There  is  also  a so* called  metamorphic  schist,  which  is 
very  interesting  in  many  respects.  It  is  very  variable  in 
its  characters,  and  contains  quartz,  sometimes  associated 
with  chlorite  or  talc,  and  sometimes  with  mica.  In  some 
localities  it  passes  into  a pure  mica  schist.  As  I said  on 
the  last  occasion,  no  hornblende  occurs  in  the  varieties  of 
this  schist  worked  for  diamonds.  It  generally  forms  ele- 
vated plains,  and  is  easily  weathered.  It  frequently  passes 
insensibly  into  an  argillaceous  schist  containing  talc,  mica, 
and  disthene  or  cyanite,  and  also  into  itacolumite  itself. 
In  one  locality  fragments  of  crystalline  schist  form  a con- 
glomerate in  the  itacolumite.  Limestone,  and  schistose 
red  iron  ore,  and  itabirite,  as  it  is  called,  occur  in  the 
metamorphic  schist.  Itabirite  is  only  a variety  of  the 
schistose  red  iron  ore  accompanied  with  quartz  and  mica. 
It  sometimes  forms  thick  beds  of  great  extent,  and  when 
pulverulent  it  forms  what  is  called  jacotinga.  The  Gongo 
Soco  mine  is  in  such  a bed.  We  have  in  the  museum  a 
very  interesting  case  of  diamonds  with  the  associated 
minerals,  to  which  I may  refer  you.  The  limestone  also 
occurs  in  thick  beds,  in  which  are  numerous  caverns 
abounding  with  bones  and  saltpetre.  The  itacolumite 
and  metamorphic  schist  generally  occur  inalternate  beds. 

As  I said,  the  metamorphic  schist  is  very  easily  disinte- 
grated, sometimes  being  weathered,  or  decomposed,  or 
softened  to  a great  depth.  It  is  said  that  the  softening  is 
due  to  the  heavy  tropical  rains,  reported  to  contain  nitric 
acid  after  storms.  In  the  products  of  the  disintegration  of 
the  metamorphic  schist  and  the  itacolumite,  as  well  as  in 
the  recent  foundations  derived  from  them,  numerous  rare 
minerals  are  found  ; and  that  is  a very  interesting  point  of 
our  inquiry.  First,  we  have  the  diamond  : then  that 
beautiful  mineral,  extremely  rare  and  highly  prized — the 
enclose  ; and  also  topaz,  chrysolite,  cymophane,  trans- 
parent andalusite,  tourmaline,  amethyst,  a beautiful  variety 
of  anatase  and  rutile. 

Diamonds  are  met  with  in  three  distinct  regions.  First, 
they  are  met  with  in  what  is  called  gurgulho,  which  is 
derived  from  the  itacolumite,  and  consists  of  a pure 
quaxtzoso  sand.  This  is  washed,  and  with  the  diamond  is 
obtained  a residue  of  rutile,  anatase,  and  magnetite. 
These  more  or  less  constantly  accompany  the  diamond, 
and  are  regarded  as  an  indication  of  its  pretence.  As  the 
minerals  associated  with  the  diamond  are  also  found  in 
itacolumite,  it  might  be  concluded  with  tolerable  certainty 
that  the  diamond  is  derived  from  that  rock.  Moreover, 
the  diamond  occurs  in  most  rivers  rising  in  the  midst  of 
the  itacolumite.  This,  then,  was  strong  evidence;  but  we 
are  now  certain  of  the  fact,  because  diamonds  have  been 
actually  obtained  by  blasting  an  enonnoua  rock  of  itaco- 
lumite, stamping  and  washing  the  fragments.  One  observer 
has  seen  four  diamonds  in  the  itacolumite  in  one  spot. 
There  is  another  variety  of  this  gurgulho,  formed  from  the 
metamorphic  schist,  in  which  the  products  are  more  or  less 
mixed  with  those  of  itacolumite.  As  long  os  the  super- 
ficial gurgulho  yielded  diamonds  the  exploration  of  the 


subjacent  soft  schist  was  never  thought  of ; but  in  1860,  by 
chance,  some  of  the  schist  was  washed,  and  produced 
many  diamonds.  Ever  since  the  schist  which  is  derived 
from  the  metamorphic  schist  has  been  worked.  No 
diamonds  have  yet  been  discovered  in  the  metamorphic 
schist  itself  but  as  yet  it  has  not  been  properly  exploited, 
— to  use  the  French  term.  They,  no  doubt,  are  there, 
because  we  clearly  find  them  in  what  are  certainly  the 
products  of  the  weathering  action  of  that  schist.  Obser- 
vation haq  shown  that  the  metamorphic  schists — the  richest 
in  diamonds — are  all  of  a grey  or  blackish  colour,  and  are 
strongly  impregnated  with  oxide  of  iron. 

Then  we  find  the  diamond  in  the  beds  or  on  the  banks 
of  rivers,  and  these  diamond  workings  are  very  extensive, 
and  by  far  the  most  frequent.  Generally  the  river  beds 
are  on  the  solid  rock.  This  is  covered  with  dibri*  washed 
down  from  the  adjacent  mountains,  forming  the  river  bed, 
properly  so-called.  The  material  which  forms  this  bed  is 
called  cascalho.  This  is  the  <Ubri4  of  the  adjacent  moun- 
tains which  constitutes  the  river  bed,  and  in  this  bed 
diamonds  are  frequently  found.  It  is  often  covered  with 
great  blocks  of  itacolumite  ; and  when  hydrated  sesqui- 
oxide  of  iron  occurs  in  the  vicinity  it  has  cemented  to- 
gether the  upper  layers  of  this  bed,  and  changed  them 
into  a conglomerate,  which  is  sometimes  so  hard  as  to 
require  blasting.  This  conglomerate  not  unfrequently 
contains  diamonds.  In  the  cascalho  we  find  the  united 
products  of  the  weathering  both  of  itacolumite  and  meta- 
morphic schist.  There  is,  therefore,  no  doubt  whatever  of 
the  derivation  of  the  diamond  from  the  itacolumite  and 
the  schist,  though  it  by  no  means  follows  that  they  should 
be  uniformly  found  in  these  rocks.  In  the  Brazilian 
cascalho,  Damour  has  mentioned  the  occurrence  of  dis- 
thene, felspar,  almandine,  hydrophosphate  of  alumina, 
tit&niferous  phosphate  of  yttria— a very  rare  substance — 
diaspora,  and  t&ntalite,  baierine  [columite],  oxide  of  tin, 
cinnabar,  and,  which  is  interesting — graphite  — another 
variety  of  carbon.  Gold  is  diffused  in  the  Brazilian 
diamond-bearing  schists,  and  also  platinum.  The  associa- 
tion of  gold  with  diamond  is  a very  interesting  fact. 

In  the  Ural  diamonds  have  been  found  since  Humboldt’s 
visit  in  18*9.  He  suggested  the  probable  existence  of 
diamonds  there,  from  the  geological  similarity  of  the  dis- 
trict to  that  of  Brazil.  The  mountains  arc  described  as 
itacolumite  passing  into  clay  slate,  talcose  schist,  and 
dolomite.  The  diamonds  are  found  in  a stream  work  a 
foot  and  a-half  or  two  feet  thick.  Below  is  a bed  of  dis- 
integrated dolomite,  from  two  to  five  feet  thick.  In  this, 
however,  no  diamonds  have  as  yet  been  detected.  The 
dolomite  contains  crystals  of  quartz  and  many  fossils. 
The  diamonds  are  associated  with  brown  iron  ore,  specular 
iron  ore,  magnetite,  anatase,  and  gold.  A few  diamonds 
have  been  found  in  a rock  similar  in  all  respects,  appa- 
rently, to  itacolumite,  occurring  in  North  Carolina  and 
Georgia.  It  is  a laminated,  granular  quartz.  The  lami- 
nation is  said  to  be  owing  to  the  intermixture  of  a little 
mica.  The  diamonds  occur  in  a river  bed  similar  to  that 
of  Brazil. 

I need  not  say  more  concerning  the  mode  of  the  occur- 
rence of  diamonds.  Now  comes  the  question— and  it  is 
a question  which  has  not  yet  received  solution— if  this 
itacolumite  be,  as  there  is  no  doubt  it  is,  a rock  of  sedi- 
mentary origin,  have  the  diamonds  been  developed  in  this 
rock  subsequent  to  its  deposition,  or  derived  from  the  pre- 
existing rock,  out  of  which  this  secondary  rock  has  been 
made  ? With  regard  to  the  possibility  of  making  diamonds, 
scarcely  a chemist  is  to  be  found  who  doubts  that  one  day 
or  other  diamonds  will  be  made.  Numerous  attempts 
have  been  made  from  time  to  time  to  produce  them  arti- 
ficially, and  the  experiments  have  extended  over  several 
years  ; I recollect  trying  one  myself  for  ten  years,  but  the 
attempt  proved  abortive.  One  gentlemau,  especially,  has 
devoted  a great  deal  of  attention  to  this  subject,  and  he 
maintains  most  positively  that  he  succeeding  in  produ- 
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cing  a diamond ; I asked  him  where  the  diamond  waa,  but 
he  stated  that  unfortunately  during  one  of  hia  investiga- 
tions the  diamond  slipped  out  of  his  hand,  and  could 
nowhere  be  found,  and  he  has  not  been  able  to  produce 
another.  Various  experiments  have  been  made  upon 
bisulphide  of  carbon.  We  were  informed  a good  many 
years  ago  that  some  French  chemist  had  succeeded  in 
making  a diamond  by  plunging  phosphorus  into  this 
liquid  compound  of  sulphur  and  carbon,  which  has  a high 
refractive  power.  It  was  said  that  in  this  way  the  diamond 
might  be  produced,  the  sulphur  being  taken  away  from 
the  compound  by  tho  phosphorus  and  the  carbon  being  set 
free  in  a crystalline  form.  Then,  again,  it  has  been 
attempted  to  decompose  the  bisulphide  of  carbon  by  means 
of  silver ; I kept  a piece  !of  silver  in  that  liquid  for  ten 
or  twelve  years.  The  silver  became  blackened  on  the 
surface,  which  seemed  to  be  an  indication  of  decomposi- 
tion, as  though  the  sulphur  were  taken  away  so  as  to 
allow  the  gradual  elimination  of  the  carbon.  Unfortu- 
nately it  happened  that  this  bisulphide  of  carbon  operated 
upon  had  not  been  perfectly  free  from  Bulphur,  and  all 
that  the  silver  did  was  to  take  out  the  sulphur  which  had 
been  contained  in  that  state  of  solution  in  the  bisulphide. 

I am  sorry  that  I am  not  able  to  present  to  you  a 
a definite  account  of  the  mode  of  making  diamonds, 
affording  you  some  clue  to  their  formation.  At  present, 
candour  compels  us  to  say  that  we  have  no  clue  whatever, 
as  far  as  I know,  to  the  mode  in  which  diamonds  have 
been  produced  in  nature } most  certain  it  is  that  a high 
temperature  has  not  been  employed,  because  it  loses 
its  character  at  a high  temperature.  There  are  many 
unstable  compounds  of  carbon  now  known,  and  which 
poasibly  may  be  produced  one  day  by  electrolytic  action, 
and  then  we  may  hope  to  be  able  to  generate  this  precious 
mineral— the  diamond. 

The  next  subject  which  I have  to  bring  to  your  notice 
is  one  of  great  interest — namely,  graphite,  black  lead,  or 
plumbago.  It  occurs  abundantly  in  nature,  and  is  devoted, 
as  you  all  know,  to  manifold  uses.  It  is  nothing  more 
than  a crystallised  variety  of  carbon,  but  the  system  of 
crystallisation  differs  from  that  in  which  the  diamond 
crystallises.  Graphite  is  rhombohedral,  and  diamond  is 
cubical. 

The  chemical  properties  of  graphite  have  been  carefully 
investigated  of  late  by  Professor  Brodie,  of  Oxford. 
He  has  obtained  some  curious  results,  which  are  worthy 
of  attentive  study.  Graphite  occurs  as  a dark  grey  sub- 
stance, having  a more  or  less  metallic  lustre.  It  is  soft, 
and  may  generally  be  scratched  by  the  finger-nail.  It 
produces  the  well-known  mark  of  “black  lead.1'  It  is 
perfectly  infusible  at  the  highest  possible  temperatures, 
mid  perfectly  fixed,  so  far  as  we  know.  You  may  heat 
it  as  strongly  as  you  like,  applying  the  highest  tempera- 
ture possible,  and  yet  not  a panicle  of  it  shall  be  vola- 
tilised. It  burns  with  great  difficulty,  requiring  exposure 
to  a high  temperature  for  a long  time,  and  on  this  account 
it  is  used  with  great  success  for  making  crucibles.  You 
may  take  a graphite  crucible,  heat  it  for  four  or  five  hours 
in  a white  hot  furnace,  and  yet  it  shall  only  burn  very 
partially  away.  Of  course  some  of  the  substance  will  dis- 
appear, but  it  will  stand  exposure  for  a very  long  time  to 
a high  temperature  with  access  of  air. 

With  regard  to  the  mode  of  formation  of  graphite,  we 
can  produce  it  artificially,  and  sometimes  obtain  it  beauti- 
fully crystallised.  It  is  an  accidental  product  of  our  iron 
furnaces.  It  frequently  occurs  there,  and  is  known  under 
the  name  of  “kish.M  It  exists  in  all  grey  pig  iron. 
There  is,  indeed,  reason  to  believe  that  grey  pig  iron — at 
least,  if  it  could  be  got  in  a state  of  purity  consisting  only 
of  carbon  and  iron,  though  I am  afraid  we  do  not  get  it  in 
that  state — would,  in  the  solid  state,  be  nothing  more  than 
malleable  or  wrought  iron  with  carbon  diffused  through 
it,  and  that  there  is  no  combination,  or  scarcely  any,  at  all 
events.  There  is  a specimen^ taken  from  the  bear,  as  it  is 


termed— that  is,  a ferruginous  mass  occurring  at  the 
bottom  of  our  iron  furnaces.  Here,  again,  I have  another 
specimen — pounds  of  it  altogether,  taken  from  a blast 
furnace.  Sometimes  we  obtain  it,  as  I have  said,  very 
distinctly  crystallised.  When  we  bring  malleable  iron — 
that  is,  wrought  iron — into  contact  with  carbon— any  kind 
of  carbon — common  wood  charcoal,  to  wit— at  a high 
temperature,  they  do  combine  undoubtedly.  The  carbon 
is  taken  up  and  dissolved  by  the  iron,  forming  the  various 
kinds  of  pig  iron ; but  on  cooling  that  carbon  separates  in 
a great  measure,  certainly,  under  ordinary  conditions,  in 
the  state  of  graphite.  That  we  can  prove.  We  see  the 
graphitic  appearance  of  the  fracture  of  pig  iron.  Then, 
by  the  action  of  acids,  we  can  dissolve  out  the  iron  and 
obtain  the  graphite  scales.  I think  that  the  solubility  of 
this  graphite  in  iron  varies  to  a certain  extent  with  the 
temperature.  We  can  make  iron  take  up  very  much  more 
graphite  at  a high  temperature  than  it  can  retain  at  a low 
temperature ; therefore,  you  can  understand  how  we  can 
produce  graphite  in  this  way  with  the  greatest  ease.  We 
have  a variety  of  graphitic  carbon  which  is  generated  in 
our  covered  gas-retorts.  Everybody  knows  that  in  course 
of  time  these  gas-retorts  become  covered  with  a firmly 
adherent  deposit  of  difficultly  combustible  carbonaceous 
matter  similar  to  graphite.  In  this  case  the  carbon  is 
separated  by  the  action  of  a high  temperature  upon  a 
hydrocarbon — some  hydrocarbon  developed  during  the 
production  of  the  gas  by  the  distillation  of  the  coal.  That 
is  a common  case.  The  carbon  is  always  deposited  in  the 
graphitic  state,  having  a high  lustre.  We  may  make 
graphite  directly  by  the  action  of  chloride  of  carbon  upon 
molten  pig  iron. 

I will  throw  out  one  suggestion  on  the  formation  of 
diamond  again  while  upon  this  subject,  before  I proceed 
to  consider  the  mode  of  the  occurrence  of  graphite  in 
nature.  You  will  remember  that  when  speaking  of  alumi- 
nium and  silicon,  I said  that  aluminium  had  the  property 
of  dissolving  silicon,  and  that  the  silicon  separated  during 
solidification,  and  waa  obtained  in  the  octahedral  state.  I 
said  also  that  zinc  has  that  property  of  dissolving  silicon, 
and  that  aluminium  has  the  property  likewise  of  dissolving 
silicon.  In  the  case  of  the  aluminium,  the  silicon  separates 
in  the  octahedral  form ; and  in  the  case  of  the  zinc  the 
silicon  separates  in  another  crystalline  state — the  rhombo- 
hedral form.  We  have,  then,  two  distinct  kinds  of  crystals 
of  silicon— the  one  produced  from  solution  (if  I may  use 
the  expression)  in  zinc  ; the  other  produced  from  solution 
in  aluminium.  Professor  Wohler  has  been  working 
with  the  subject  of  calcium.  He  finds  that  that  metal  has 
the  property  of  combining  with  carbon  to  a great  extent. 

I do  not  know  the  exact  conditions  of  these  experiments, 
but  if  the  combination  should  take  place  at  a low  tempe- 
rature, it  is  just  possible  that  w e may  get  a similar  action 
to  what  occurs  in  tho  case  of  silicon,  and  possibly  the 
fused  carbon  might  separate  out  of  this  calcium  in  another 
crystalline  state.  That  is,  of  course,  conjectural. 

Graphite  occurs  in  nature  in  granite,  gneiss,  mica-slate, 
and  crystalline  limestone.  The  crystals  in  the  limestone 
are  sometimes  in  the  form  of  delicate  plates,  and  I cannot 
understand  how  they  could  have  got  there;  but  there 
is  the  fact,  and  we  must  leave  it  as  a problem  yet  to 
be  solved.  Graphite  occurs  also  in  greenstone,  and  in 
nests  ; in  trap  at  Borrowdale,  in  Cumberland,  and  also  at 
Arendal,  in  Norway,  in  quartz.  I might  also  mention 
other  places.  I have  here  on  the  table  a series  of  graphite, 
and  a very  interesting  series  it  is.  You  can  examine  it 
hereafter. 

The  next  variety  of  carbon  need  only  be  mentioned.  It 
is  the  amorphous  state  of  carbon,  which  is  well  repre- 
sented to  us  by  ordinary  charcoal.  It  is  perfectly  non- 
crystalline. You  see  what  a parallel  series  we  have 
between  carbon  and  silicon.  There  are  two  states  of  crys- 
tallisation in  which  silicon  occurs,  and  then  we  have  the 
amorphous  condition.  Hero  in  tho  case  of  carbon  vre  have 
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two  crystalline  state#— diamond  and  graphite,  and  the 
amorphous  condition.  It  it  not  my  business  here  to  de- 
scribe carbon.  It  is  entirely  a chemical  que«tion,  and  has 
no  interest  except  from  a chemical  point  of  view. 

We  have  to  consider  to*day  the  various  of  mineral  fuel, 
or  carbonaceous  deposit,  as  I term  them — certain  kinds  of 
eoal,  and  certain  other  accessory  carbonaceous  matters.  It 
is  perfectly  clear  that  all  these  carbonaceous  matters  have 
been  derived  originally  from  woody  tissue.  I shall  not 
stay  to  attempt  to  establish  that  proposition.  I must  take 
H for  granted.  The  evidence  to  be  found  in  any  geological 
book  or  any  chemical  book  is  so  clear  os  to  leave  no  doubt 
upon  that  point. 

We  must  say  a few  words  about  wood.  Wood  consists 
essentially  of  carbon,  hydrogen,  oxygen,  and  nitrogen, 
together  with  what  is  termed  inorganic  or  mineral  matter 
-—earthy  matter.  If  we  take  a piece  of  charcoal  and  burn 
it  away  in  the  air,  there  will  remain  a white  ash.  That 
white  ash  is  the  mineral  matter  to  which  I allude.  It  con- 
sists of  various  so-called  mineral  ingredients.  From  the 
analyses  of  an  extensive  series  of  woods  from  various  kinds 
of  trees,  and  of  different  parts  of  those  trees  at  different 
ages,  I have  deduced  this  as  the  average  composition  of 
wood 

Carbon  • « # • • 51*11 

Hydrogen  . . • . • 6*24 

Oxygen 4145 

Nitrogen  . • « . . rio 

Ash  « . . . . 1*77 

This  is  information  which  we  require  in  the  consideration 
of  the  formation  of  coal,  as  you  will  see  presently.  There 
is  always  nitrogen  in  wood,  though  it  was  formerly  sup- 
posed to  be  absent.  I do  not  think  I need  trouble  you 
much  on  the  subject  of  the  composition  of  the  ashes  of 
Wood.  They  contain  potash,  and  sometimes  soda  and 
silica,  and  so  forth.  We  require  a fresh  series  of  analysis 
of  the  ashes  of  wood.  There  is  also  lime  and  magnesia. 
Alumina  has  been  stated  to  be  found  in  wood,  but  that  I 
very  much  doubt.  Then  there  is  a small  quantity  of  iron 
sometimes.  Manganese  has  been  found  in  the  ashes  of 
wood.  There  is  also  carbonic  acid,  derived  no  doubt  from 
the  incineration  of  some  of  the  organic  products  existing 
in  wood.  There  is  phosphoric  acid  in  every  case.  There 
is  also  a little  sulphuric  acid  found.  Those  are  the  chief 
constituents.  The  term  potash — wood  ash — indicates  the 
origin  of  that  substance. 

I think  it  may  interest  you  to  record  a few  statements 
concerning  the  rapidity  of  the  growth  of  wood  m different 
localities,  as  bearing  upon  the  formation  of  coal,  or  the 
rapidity  of  the  growth  and  production  of  coal.  I have 
collected  some  observations  upon  this  subject  from  the 
papers  of  Chevandier,  who  has  paid  great  attention  to  the 
subject,  and  whose  papers  you  will  find  in  the  Annalet  He 
Chimie,  published  several  years  ago.  He  ascertained  that 
on  the  western  slope  of  the  Vosges  Mountains,  and  in 
the  plain  extending  from  their  base,  the  average  annual 
production  of  wood  in  forests  of  large  beech  trees  is 
about  318  cubic  feet  pcT  ij  acres.'  The  average  weight 
of  dry  wood  annually  produced  in  these  forests  amounts, 
in  round  numbers,  to  8050  lbs.  avoirdupois  per  2$  acres. 
This  contains  3968  lbs.  of  carbon,  and  57  lbs.  of  hydrogen 
in  excess  of  that  required  to  form  water  with  the  oxygen 
of  the  wood.  He  has  calculated  that  a bed  of  coal  con- 
taining 85  per  cent,  of  carbon,  corresponding  to  the  annual 
growth  of  these  forests  per  t\  acres,  would  have  an 
average  thickness  of  To^ths  of  an  inch,  ot  -n?tr&uth»*  The 
produce  of  coppice  wood  is  much  iufiuenced  by  the  nature 
of  the  ground.  In  coppices  the  ground  is  not  so  protected 
from  the  dedicating  action  of  the  sun  and  winds.  In  the 
Black  Forest,  in  the  duchy  of  Baden,  trees  of  hornbeam, 
a common  plant  in  this  country,  produce  annually  5644  lbs. 
of  dry  wood  per  2}  acres.  Trees  of  the  common  silver 
fir  produce  8264  lbs. 


ACADEMY  OF  SCIENCES. 

A/ay  9. 

MM.  Busst  and  Buignot  continued  their  memoir  “ On 
Hydrocyanic  Acid."  In  this  part  they  study  the  action  of 
the  acid  on  the  chlorides  of  mercury.  They  show  in  the 
first  place,  that  the  bichloride  has  a strong  affinity  fox 
hydrocyanic  acid,  retaining  it  with  power,  although 
forming  no  definite  chemical  compound.  The  proto- 
chloride is  converted  into  the  bichloride,  with  consequent 
separation  of  mercury.  They  also  study  the  action  of 
various  salts  and  substances  on  the  aqueous  solutions  of 
the  acid,  and  show  that  a great  number  have  the  power 
of  separating,  though  in  different  degrees,  the  water  from 
the  acid,  which  in  some  cases  forms  a distinct  layer  on 
the  surface  of  the  mixture.  This  paper  is  altogether  of 
so  much  importance  that  we  shall  at  a future  time  present 
it  to  our  readers  but  slightly  abridged. 

A memoir  " On  the  Manufacture  of  Fatty  Acids  for 
Candles  and  Soaps"  by  M.  Mege  Mouries,  was  presented. 
This  memoir  suggests,  rather  than  details,  a cheap  and 
easy  method  of  separating  stearic  and  oleic  acids  and 
glycerine.  The  author  shows  that  in  tho  ordinary  state 
tallow  is  saponified  with  difficulty,  while  in  the  globular 
state,  which  may  be  induced  by  melting  the  tallow  in 
water  containing  a little  soap  in  solution,  a small  quantity 
of  alkali  easily  attacks  it,  and  when  the  mixture  is  raised 
to  about  6o°C.  the  alkali  and  glycerine  quickly  separate. 
The  fatty  adds  can  now  be  separated  by  placing  the  soap 
in  water  acidulated  with  sulphuric  acid,  whereupon  the 
stearic  add  will  crystallite,  and  the  oleic  acid  bo  obtained 
ulmost  colourless  with  the  sulphate  of  soda,  and  can  then 
be  nude  into  soap.  This  seems  an  important  process  far 
manufacturers,  and  deserves  attention.  No  precise  details 
arc  given,  but  the  method  is  clearly  indicated  in  the  pap<r, 
which  we  shall  translate  in  full.  The  memoir  elicited  the 
commendations  of  M.  Chcvreul,  who  considered  the  pro- 
cess ingenious  and  simple. 

We  do  not  meddle  much  with  medicine,  but  we  may 
mention  here  that  a curious  cate  of  diabetes  in  a monkey 
was  related  to  the  Academy  by  M.  Berengcr-Feraud.  The 
author  brought  two  monkeys  from  Algiers,  and  in  the 
hope  of  saving  them  from  pulmonary  consumption,  tried 
to  persuade  them  to  live  on  a mixed  diet  of  animal  and 
vegetable  food.  One  positively  declined,  and  soon  died 
of  acute  tuberculosis.  The  other  adopted  the  mixed 
diet,  and  stood  the  cold  well  for  a time,  but  unmistakeable 
symptoms  of  diabetes  manifested  themselves,  and  this 
monkey  also  died  after  a residence  of  nine  months  in 
France. 


NOTICES  OF  BOOKS. 

Journal  fur  Praktische  Chemie.  Nos.  6 and  7.  1864. 
The  two  numbers  of  the  above-named  Journal  hove  arrived 
too  late  to  allow'  us  to  give  more  than  the  titles  of  some 
papers.  The  former,  however,  contains  two  papers  which 
merit  an  abridged  translation ; but  this  we  must  for  the 
present  defer.  One  is,  11  On  the  Analysis  of  Silicates"  by 
Wcrther.  There  is  nothing  very  novel  in  the  method 
given,  but  it  may  be  useful  in  some  instances.  Another 
paper  by  Winckler,  **  On  Cobaltic  Acid,”  leaves  no  doubt 
of  the  existence  of  this  body,  and  corrects  an  error  into 
which  the  author  had  fallen  in  a former  paper.  He  then 
gave  the  formula  of  cobaltic  acid  as  0oO4 ; recent  results 
have  led  him  to  adopt  the  formula  Co03.  The  other  papers 
in  this  number  either  have  no  interest  for  the  generality 
of  our  readers,  or  hare  already  appeared  in  the  CnEMicxL 
News. 

The  next  number  opens  with  the  first  part  of  a generally 
careful  and  accurate  paper  by  Werthcr  ••  On  Thallium" 
to  which  we  shall  return  when  ft  is  concluded.  A com- 
munication by  Rammclsbcrg  follows,  M On  the  A at  ice 
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Compounds  of  V anodic  Acid  and  Lead  Oxide;”  and  wo  have 
a lively  and  interesting  essay  by  Schcerer,  entitled  " Has 
Silicic  Acid  the  Composition  SiOa  or  SiO,f  ” and  in  which 
the  question  is  fully  discussed  in  all  its  relations. 


Poggendorff « Annalen  der  Physik  und  der  Chemie.  No.  4. 

1864. 

Among  some  valuable  papers  on  various  subjects  in 
physics*  we  find  in  this  number  an  account  by  Weyle  of 
some  metallic  ammonium  compounds,  which  will  interest 
the  reader.  The  author  appears  to  have  obtained  some 
curious  compounds  of  ammonia  with  potassium  and  with 
•odium,  and  also  with  sodium  amalgam.  The  potassium 
compound  he  describes  as  an  ammonium  in  which  the 
fourth  equivalent  of  hydrogen  is  replaced  by  potassium. 

fH 

N < H 

(H 

Ka 

The  paper  presents  several  novelties,  and  merita  transla- 
tion at  length. 

Other  papers — 11  On  the  Formation  of  Ice  in  the  Sea,” 
**  On  the  Theory  of  the  Leyden  Jar”  and  " On  the  Theory 
of  Light  ” are  of  that  recondite  character  which  makes 
them  so  valuable  to  tho  readers  of  Poggendorff. 


NOTICES  OP  PATENTS. 

Communicated  by  Mr.  Vacotiax,  Pimr  Aoorr,  15,  Southampton 
Buildings,  Chancery  Lane,  W.C. 

Grants  of  Provisional  Protection  for  Six  Months. 

999.  Henri  Adrien  Bonneville,  Hue  du  Mont  Thabor, 
Paris,  “ A new  method  of  obtaining  a semi-fluid  or  solid 
product  obtained  by  concentrating  the  saponaceous  parts 
of  the  quilloi  tree." — A communication  from  Emerie  de 
Werchm,  Maubcugc,  France. — Petition  recorded  April  21, 
1864. 

10&1.  James  Edward  Duyck,  Stamford  Stroet,  Black- 
friars,  London,  **  Improve  menu  in  treating  petroleum  and 
other  hydrocarbon  oils  and  fats  or  fatty  bodies.” — Petition 
recorded  April  21,  1864. 

1058.  Bonnet  Frederic  Brunei,  Brussels,  Belgium,  “ Im- 
provements in  treating  titanic  iron  sands,  and  in  apparatus 
employed  therein." — Petition  recorded  April  17,  1864. 

Notices  to  Proceed. 

3194.  Jean  Michel  Yanderfeeeten,  Brussels,  Belgium, 
“ Improvements  in  apparatus  for  healing,  boiling,  evapo- 
rating, and  distilling.” — Petition  recorded  December  30, 
1863. 

3307.  John  Dale  and  Heinrich  Caro,  Manchester, 
Lancashire,  “Improvements  in  obtaining  colouring  matters 
for  dyeing  and  printing." — Petition  recorded  December 
31,  1863. 

10.  Jean  Louis  Prosper  Duroy,  Faubourg  Montmartre, 
Paris,  France,  “ An  improved  method  of  manufacturing 
•oap  with  a vegetable  basis. 

16.  William  Balk,  Woodbridge  Hoad,  Ipswich,  Suffolk, 
" Improvements  in  furnaces  applicable  in  the  smelting  of 
ores  and  in  the  melting  of  metals."— Petitions  recorded 
January  2,  1S64. 

191.  Frederick  North,  Leeds,  Yorkshire,  “ Improve- 
ments in  processes  and  apparatus  for  treating  and  pre- 
paring peat  and  turf,  and  the  products  obtained  there- 
from " — A communication  from  Charles  Fluery,  Bruxelles. 
— Petition  recorded  January  23,  1864. 

225.  John  Henry  Johnson,  Lincoln's  Inn  Fields, 
London,  **  Improvements  in  stopping  bottles  containing 
aerated  liquids.” — A communication  from  Edward  Hamil- 
ton, Chicago,  U.  S. 


263.  William  Clark,  Chancery  Lane,  London,  “Im- 
provements in  effecting  the  combustion  of  certain  matters 
lor  heating  purposes,  and  in  apparatus  for  the  same."— A 
communication  from  Francis  Bernard  de  Keravenan, 
Boulcvart  St.  Martin,  Paris. — Petition  recorded  January 
30,  1864. 

283.  Edward  Beanes,  Argyle Street,  London,  “Improve- 
ments in  preparing  or  treating  animal  charcoal." — Petition 
recorded  February  3,  1864. 

292.  Henry  Edwin  Drayscm,  Southampton,  Hampshire, 
**  An  improvement  in  the  manufacture  of  gunpowder.” — 
Petition  recorded  February  4,  1864. 

512.  William  Ibotson,  Wraysbury,  Middlesex,  '‘Im- 
provements in  the  manufacture  of  paper  and  in  machinery 
employed  therein.” — Petition  recorded  March  3,  1864. 

915.  Frederick  Albert  Gatty,  Accrington,  Lancashire* 
“ Improvements  in  treating  garancine  and  other  products 
of  madder." — Petition  recorded  April  27,  1864. 


CORRESPONDENCE. 


Bankers * Chequs  Paper. 

Mr.  Barclay,  the  patentee  of  the  cheque  paper  men- 
tioned by  Mr.  Heaton  in  No.  225  of  the  Cuemical  News, 
makes  the  following  statement : — 

That  ho  is  prepared  to  show  that  the  process  pointed 
out  by  Mr.  Heaton  for  the  evasion  of  the  security  of  his 
patent  cheque  paper  is  not  (os  stated  by  Mr.  Heaton)  suc- 
cessful. 

That,  in  combination  with  other  means  in  ordinary  use 
in  printing  and  preparing  bank  cheques,  his  paper  offers 
the  best  method  of  protecting  a cheque  from  an  alteration 
by  chemical  reagents  which  has  hitherto  been  brought 
into  practical  use,  and  that  the  principles  thus  involved  are 
sanctioned  by  some  of  our  beat  chemists  when  required  to 
give  their  views  a practical  form  ; but  that  he  cannot  enter 
into  the  question  until  the  controversy  in  the  Bankers’ 
Magazine  has  closed,  and  that  he  has  there  stated  that  the 
attack  there  made  upon  him  was  founded  on  a failure  of 
the  parties  in  question  in  a fair  trial,  before  a banker, 
successfully  to  extract  portions  of  writing  from  certain 
cheques  furnished  and  fully  approve  i by  him. 


MISCELLANEOUS. 


YOUNG  t.  FERNIE. 

Tuts  was  a trial  for  an  alleged  infringement  of  a patent.  It 
is  within  the  knowledge  of  most  of  our  readers  that  in 
December,  1850,  Mr.  James  Young  took  out  a patent  for 
“ Improvements  in  the  treatment  of  certain  bituminous 
mineral  substances,  and  in  obtaining  products  therefrom/* 

The  specification  proceeds  to  describe  the  invention  as 
consisting  in  treating  bituminous  coals  in  such  a manner 
as  to  obtain  therefrom  an  oil  which  the  patentee 
calls  paraffine  oil,  and  from  which  he  obtains  paraf- 
fine. The  specification  continues The  coals  which 
I deem  best  for  this  purpose  are  such  as  are  usually 
called  parrot  coal,  cannel  coal,  or  gas  coal,  and  which  are 
used  in  the  manufacture  of  gas  for  the  purpose  of  illumi- 
nation, because  they  yield  upon  distillation  at  a high  tem- 
perature olefiant  and  other  highly  illuminating  gases  in 
considerable  quantities;  and  although  some  coals  last 
described  contain  a large  amount  of  earthy  matters,  those 
matters  do  not  interfere  materially  with  my  process.  To 
obtain  paraffine  oil  from  coals,  I proceed  as  follows  : — Tho 
coals  are  to  be  broken  into  small  pieces  of  about  the 
vise  of  a hen's  egg,  or  less  for  the  purpose  of  facilitating 
the  operation.  The  coal  is  then  to  be  put  into  a common 
gas  retort,  to  which  is  attachfd  a worn  pipe,  pasting 
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through  a refrigerator,  and  kept  at  a temperature  of  about 
55°  F,  by  a stream  of  cold  water.  The  temperature  of  the 
refrigerator  should  not  be  kept  too  low,  lest  the  product 
of  the  distillation  should  congeal  and  stop  the  pipe,  and  I 
find  that  a temperature  of  about  550  F.  is  sufficient.  The 
retort  being  closed  in  the  usual  manner,  is  then  to  be 
gradually  heated  up  to  a loto  red  heat,  at  which  it  is  to  bo 
kept  until  volatile  products  cease  to  come  off.  Care  must 
be  taken  to  keep  the  temperature  of  the  retort  from  rising 
above  that  of  a low  red  heat,  so  as  to  prevent  as  much  as 
possible  the  products  of  the  process  being  converted  into 
permanent  gas.**  Much  of  the  remainder  of  the  specifica- 
tion is  unimportant  to  the  present  case,  and  we  only  extract 
a few  more  sentences.  As  regards  the  temperature  to  be 
employed  it  is  further  stated : — But  in  order  to  obtain  the 
largest  quantity  of  crude  paraffine  oil  from  coals  by  means 
of  this  process,  and  produce  the  smallest  quantity  of 
permanent  gas  by  the  action  of  the  heat  employed,  w hat- 
ever may  be  the  apparatus  used,  care  must  be  taken  to 
heat  the  coals  gradually,  and  to  employ  the  tovrest  tempera- 
ture necessary  to  complete  the  operation.  Then  after 
describing  the  method  of  purifying  the  paraffine,  the  spe- 
cification concludes  as  follows : — “ Having  thus  described 
the  nature  of  my  invention,  and  the  best  means  with  which 
I am  acquainted  for  performing  the  same,  I hereby 
declare  that  I claim  os  my  invention  the  obtaining  of 
paraffine  oil,  or  an  oil  containing  paraffine  and  paraffine 
from  bituminous  coals  by  treating  them  in  the  manner 
hereinbefore  described."  Such  is  the  patent  alleged 
to  be  infringed.  The  defendants,  as  we  gather  from 
the  speech  of  Mr.  Grove,  assert  a want  of  novelty  in  the 
invention ; and,  further,  that  they  obtain  their  oil  at  a 
lower  temperature  than  a low  red  heat — the  temperature 
specified ; but  this  will  appear  in  the  evidence.  It  is  un- 
necessary to  Bay  that  we  shall  confine  ourselves  entirely 
to  the  chemical  evidence,  and  give  this  in  as  condensed  a 
form  as  possible.  The  first  witness  called  was  Dr.  Hof- 
mann, * who,  in  his  examination  in  chief,  stated  that  he 
knew  Mr.  Young's  process,  and  was  acquainted  with  the 
substances  puraffine  and  paraffine  oil.  Paraffine  he  knew 
as  a scientific  curiosity  before  18  to,  but  did  not  at  that 
time  know  that  it  could  be  produced  from  coal.  Mr. 
Young  has  stated  the  coal  to  be  employed  in  the  manu- 
facture, and  the  heat  to  bo  employed.  The  heat  is  to  be 
applied  gradually  up  to  low  redness.  Low  redness  may 
be  said  in  round  numbers  to  lie  between  800®  and  1000®  F. 
— a heat  which  just  becomes  visible  in  the  dark.  It  is 
well  known  and  distinguished  from  a bright  or  cherry  red. 
In  the  distillation  the  condensing  tubes  must  be  kept 
moderately  warm  to  prevent  the  solidification  of  the  paraf- 
fine. The  product  of  the  distillation  is  an  oily  substance 
called  paraffine  oil,  which  deposits  a solid  substance  paraf- 
fine, held  in  solution  by  the  oil.  These  products  arise 
from  the  exposure  of  a peculiar  coal  mentioned  in  the 
patent  to  a temperature  mentioned  in  the  patent.  At  a 
lower  temperature  than  that  mentioned  you  would  get 
none,  or  only  very  little  of  these  products.  At  a 
higher  temperature  you  would  get  gaseous  products  and 
others,  which  differ  from  paraffine  and  paraffine  oil.  Gas 
and  tar  are  obtained  above  1000®  F.  Paraffine  can  be 
got  from  tar  in  minute  quantities,  but  not  commercially. 
Crude  paraffine  oil  and  tar  differ  essentially  in  their 
properties,  both  physical  arid  chemical.  No  one  to 
my  knowledge  obtained  paraffine  and  paraffine  oil 
for  commercial  purposes  from  coal  before  Mr.  Young. 
Since  then  the  subject  has  attracted  much  attention,  and 
the  article  has  become  of  great  commercial  value.  I have 
read  a good  deal  about  paraffine,  and  can  state  that  before 
1850  it  was  only  known  as  a chemical  curiosity.  No 
practical  mode  of  obtaining  it  w'as  known  before  that  time. 


* Dr.  Hofmann,  os  the  principal  witness  for  tho  plain  tiff,  was  under 
examination  three  days.  Our  report  will  necessarily  boa  mere  abstract 
of  hla  evidence,  but  it  U given  in  the  first  person  to  avoid  a troublo- 
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I believe  Mr.  Young’s  invention  was  new  at  the  date  of 
the  patent,  and  that  any  workman  by  following  the  direc- 
tions of  the  specification  could  produce  paraffine  and 
paraffine  oil.  I am  aware  that  before  1850  other  persons 
had  attempted  to  produce  paraffine  from  peat,  from  schist, 
and,  I believe,  from  tar  ; but,  according  to  my  belief,  had 
not  succeeded  in  producing  it  from  coal.  At  certain  tem- 
peratures above  a low  red  neat  naphthaline  and  paraffine 
arc  produced  together.  I know  no  practical  mode  of  sepa- 
rating these  bodies.  Naphthaline  is  not  practically  pro- 
duced in  Mr.  Young’s  process.  Naphthaline  is  produced 
in  the  manufacture  of  gas.  Paraffine  may  he  regarded  as 
olefiant  gas  in  a solid  form ; at  a high  temperature  paraffine 
oil  may  be  converted  into  gas,  but  at  present  chemistry 
has  not  practically  enabled  us  to  convert  gas  into  paraffine. 
I have  looked  at  a number  of  documents  which  have  been 
placed  in  my  hands,  and  am  prepared  to  answer  any  ques- 
tions put  by  the  defendant's  counsel. 

Cross-examined  by  the  Attorney-General : I know  that 
paraffine  had  been  obtained  from  coal  before  Mr.  Young 
produced  it.  The  description  in  Mr.  Young's  patent  in- 
cludes a considerable  variety  of  coal — all  bituminous  coals. 
Gas  coal  may  be  taken  to  mean  coal  from  which  gas  is 
made  for  commercial  purposes,  such  varieties  of  cool  as 
from  their  yielding  large  quantities  of  olefiant  gas  are 
particularly  desirable  for  a gas  manufacturer.  The  term 
“gas  coal"  I understand  to  apply  only  to  such  as  give 
large  quantities  of  olefiant  gas.  There  are  other  illuminating 
gases  which  have  the  power  of  producing  the  oil,  propy- 
lene, butylene,  amylene,  and  several  others,  which,  for 
practical  purposes,  are  comprised  under  tho  term  olefiant 
gas.  Marsh  gas  would  practically  be  comprehended  in  the 
term.  According  to  our  present  knowledge,  wo  attribute 
the  highly  illuminating  power  of  coal  gas  to  olefiant,  and 
the  other  gases  I have  mentioned  which  have  the  same 
composition  as  olefiant  gas.  I believe  all  gas  coals  arc  fit 
to  produce,  for  profit  and  commercially,  paraffine  and 
paraffine  oU  by  Mr.  Young’s  process.  I am  not  prac- 
tically acquainted  with  any  Newcastle  coal  which  will 
produce  paraffine  oil  commercially  by  the  process.  I have 
never  seen  any  coal  distilled  but  that  I distilled  myself, 
which  was  Boghead.  This  is  a peculiar  kind  of  coal.  A 
great  variety  of  similar  coals  are  known.  It  has  been 
discussed  very  considerably  whether  Boghead  coal  should 
be  classed  as  a coal  or  a shale.  There  is  a great  difference 
in  the  appearance  of  Boghead  and  Newcastle  coal.  The 
former  resembles  in  some  points  Dorsetshire  shale.  I dis- 
tilled specimens  of  Dorsetshire  shale,  and  found  that  they 
yielded  oil,  but  only  minute  quantities  of  paraffine.  Bog- 
head coal  yields  a "much  larger  quantity.  Those  coals 
which  yield  a highly  illuminating  gas  will  yield  a larger 
proportion  of  paraffine.  I cannot  say,  without  analysing 
it,  whether  the  specimen  handed  to  me  is  Boghead  mineraL 
It  keeps  a white  stroke  when  scratched,  which  is  cha- 
racteristic of  Boghead.  Boghead  mineral  is  found  in 
direct  connection  with  what  is  commonly  termed  coal, 
frhe  Attorney- General  handed  up  another  specimen, 
showing,  he  said,  the  point  of  junction  of  one  coal  passing, 
as  it  were,  into  the  other.]  In  this  second  specimen  there 
is  considerable  difference  in  the  two  scratches;  one  is 
white,  the  other  black.  It  may  be  that  this  would  naturally 
happen  with  respect  to  that  portion  of  the  Boghead  which 
lay  next  the  coal.  I believe  in  many  cases  beds  of  shale  pass 
into  beds  of  coal.  The  shale  I received  from  Dorsetshire  in 
some  respects  resembled,  and  others  differed  essentially  from 
Boghead  coal.  It  is  not  always  easy  to  distinguish  coal 
from  shale.  I am  not  certain  at  what  temperature  I dis- 
tilled Dorsetshire  shale,  but  I remember  distinctly  that  it 
was  considerably  above  the  fusing  point  of  lead  (620*). 
The  products  I obtained  were  in  many  respects  like  those 
procured  from  Boghead  cannel.  I distilled  three  specimens, 
and  obtained  different  quantities  of  mineral  and  volatile 
matter.  No.  1 contained  80  40  mineral  matter,  and  19*5* 
volatile ; No.  t,  47*2  mineral,  and  51*8  volatile  ; and 
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No.  3,  a6  mineral  and  73*3  volatile  matter.  Of  the  red  heat.  In  this  way  three  separate  oils  are  to  bo 
volatile  matter,  a portion  was  oily,  and  a portion  gas  and  obtained— an  essential  oil,  an  intermediary  or  fat  oil,  and 
water.  In  the  lowest  instance  100  parts  of  shale  yielded  a thick  oil.]  It  would  be  impossible  to  say  whether  these 
34*6  parts  of  oily  matters.  In  another  experiment  this  oils  are  the  same  as  Mr.  Young's.  I would  say  they  aro 
quantity  rose.  When  ordinary  coal  is  distilled  the  quantity  not,  because  I find  that  the  patentee  describe*  particular 
of  mineral  matter  found  varies.  Carbon  is  a mineral  processes  for  removing  smells  from  this  oil.  The  oils  from 
matter— a mineral  component  of  vegetable  matter.  In  the  schist  have  a very  bad  smell.  Some  people  object  to  the 
analyses  spoken  of  I mean  fixed  mineral  matters,  all  the  smell  of  those  from  coal ; but  I would  not  compare  the 
carbon  being  burnt.  I saw  paraffine  candles  in  the  odour  of  the  crudo  product  from  Boghead  coal  to  that  of 
Exhibition  of  1851;  they  were  made  from  schistus.  I did  the  crude  product  from  schist.  In  the  procaw  of  De 
not  see  the  schistus.  A white  mark  left  when  a specimen  Hompesch  there  is  a gradual  raising  of  temperature  to  a 
is  scratched  with  a knife  indicates  a considerable  quantity  red  heat.  Taking  the  process  described  by  De'Hompeech, 
of  mineral  matter.  Ordinary  coal  does  not  usually  leave  I believe  the  products  would  be  different  from  Mr.  Young's, 
a white  mark.  I would  endeavour  by  distillation  to  In  the  first  place,  the  former  collects  the  products  in  three 
ascertain  whether  a substance  was  coal  or  shale.  Coal  on  different  parts.  He  collects  the  first  at  ioo°  R. ; if  Bog- 
distillation  leaves  coke  behind ; Boghead  material  leaves  head  was  exposed  to  this  temperature  nothing  whatever 
coke  behind,  but  it  is  an  inferior  coke,  and  yet  a bond  Jide  would  bo  obtained.  In  the  second  stage  of  the  operation, 
coke,  which  will  bum  in  atmospheric  air — not  mere  ash.  the  charge  is  maintained  at  a temperature  of  aoo*  R. ; and 
I am  not  certain  that  I have  burnt  it.  Coals  vary  to  a I have  no  hesitation  in  expressing  my  belief  that  at  that 
gTeat  extent,  and  from  my  notes  I find  that  the  quantity  temperature  Boghead  would  give  out  nothing  whatever, 
of  ash  in  bond  fide  coals  varies  between  one-half  per  cent.  Lastly,  he  pushes  forward  the  charge  to  that  part  of  the 
and  30  per  cent.  The  proportion  of  ash  is  not  least  in  the  retort  which  is  maintained  at  a red  heat ; and  at  that  tern- 
more  highly  bituminous  coal.  In  anthracite  coal  you  perature  the  results  would  be  entirely  different.  Paraffine 
have  occasionally  very  minute  quantities  of  ash.  In  and  paraffine  oil  would,  in  fact,  be  destroyed  at  that  tem- 
cannel  coal  the  proportion  of  ash  is  large.  [Theexamina-  perature  with  the  formation  chiefly  of  gas  and  naphtha- 
tion  here  related  to  the  physical  differences  between  cannel  line,  and  the  resulting  products  would  be  inapplic- 
coal,  ordinary  coal,  and  schists,  and  the  witness  remarked  able  to  the  purposes  for  which  Mr.  Ybung  employs 
that  he  must  confine  himself  to  his  own  department  of  paraffine  and  paraffine  oil.  Tho  apparatus,  as  de- 
science.] It  is  difficult  to  tell  the  coal  from  shale ; the  scribed,  involves  the  necessity  of  a passage  from  a 
two  substances  are  so  allied  that  It  is  only  by  a sort  of  lower  heat  to  a red  heat,  but  it  is  obvious  that  the 
compound  analysis  that  I,  as  a chemist,  have  formed  an  products  pass  through  a red  heat,  and  that  they  are  de- 
idea of  the  difference.  One  of  the  most  striking  charac-  composed,  and  that  I consider  an  essential  difference 
teriatics  of  shale  and  schist  is  the  formation  during  dis-  between  the  statement  of  Mr.  Young  and  Count  ds 
tillation  of  a large  quantitv  of  nitrogenous  volatile  com-  Hompesch.  The  first  part  of  the  latter’s  retort  i*  to  bo 
pounds,  distinguished  by  their  repulsive  odour.  A chemist  kept  at  ioo°  R.,  the  second  at  ioo°  R.,  and  the  third  is 
is  a bad  judge  of  odour  ; he  gets  so  many  ; still,  I would  kept  at  a red  heat.  It  is  obvious  that  as  the  heat  is  applied 
say  that  the  odour  of  Boghead  is  eau-de-Cologne,  when  to  the  same  apparatus,  there  must  be  a point  of  transition 
compared  with  the  odour  evolved  in  the  distillation  of  between  aoo*’  R.  in  the  second  compartment,  and  icoo®  or 
schist.  My  attention  has  been  drawn  to  the  specification  uoo'’  (F.)  of  the' third  compartment.  But  it  is  distinctly 
of  Du  Buisson,  1845.  [The  patent  is  entitled  “Furnaces  stated  that  the  third  compartment  is  to  be  heated  until  it 
apparatus,  and  processes  for  the  distillation  of  bituminous  becomes  red  hot,  and  thcreforo  I do  not  know  at  which 
substances,  and  treating  the  products  thereof,"  and  the  point  the  material  is  kept  at  a lots  red  heat.  I would 
specification  describes  furnaces  and  apparatus  for  dis-  say  that  at  a certain  section  of  the  retort  it  must  traverse 
tilling  bituminous  schistus,  and  obtaining — 1,  a liquid  a tow  red  heat,  but  the  compartment  itself,  as  I read  tho 
bitumen,  or  raw  oil  of  schistus;  2,  a light  oil  which  may  specification,  is  to  be  kept  at  a red  heat.  Hompesch's 
be  burnt  in  lamps  ; 3,  a greasy  oil  for  lubricating,  and  con-  oils  must  be  essentially  different  from  Mr.  Young's,  since 
turning  paraffine;  and  lastly,  4,  paraffine  itself.]  Tneparaffine  they  are  obtained  at  temperatures  at  which  I believe  Mr. 
in  this  process  appears  the  same  as  obtained  by  Mr.  Young  ; Young’s  are  never  procured.  The  temperature  of  the 
the  oils  may  be  different,  similar  in  appearance  and  appli-  second  compartment  (200°  R.)  is  so  low  that  you  might 
cation,  but  different  in  composition.  So  few  chemical  pro-  expose  Boghead  coal  to  it  for  a fortnight  without  expelling 
perties  are  given  that  it  would  be  impossible  to  identify  a trace  of  oil.  Coal  tar  is  an  ill-defined  substance  ; what 
them  with  Mr.  Young’s.  The  description,  as  far  as  it  goes,  is  generally  called  by  the  name  is  a secondary  product 
is  very  similar  to  Mr.  Young's.  There  are  differences  in  obtained  in  the  distillation  of  coal  for  gas.  Such 
the  two  processes  and  the  materials.  Du  Buisson  describes  tar  generally  contains  naphthaline.  Ido  not  know  that 
schistus  as  consisting  of  animal  and  vegetable  remains,  and  the  term  has  been  applied  to  tho  Bubstance  which 
in  the  process  steam  passed  through  red-hot  pipes  and  a Mr.  Young  produces,  or  to  a similar  product  either 
red  heat  are  employed.  Steam  passed  through  a red-hot  here  or  on  tho  Continent.  I am  acquainted  with 
pipe  would  become  red  hot.  Mr.  Young  used  a low  red  heat,  the  works  of  Reichenbach,  and  have  had  my  attention 
and  we  distinguish  between  a red  heat  and  a low  red  heat,  called  to  extracts  from  them.  [Reference  was  then  made 
By  exceeding  a low  red  heat  some  of  the  useful  products  to  an  experiment  in  which  Rcicnenbach  distilled  coal  and 
would  be  transformed  into  gaseous  matters  and  naphtha-  obtained  ammoniacal  water,  and  what  he  called  empyreu- 
line.  The  quantity  of  paraffine  and  paraffine  oil  is  dimi-  matic  oil  or  coal-  tar. ] There  is  nothing  in  the  passage  quoted 
nished  as  the  temperature  is  raised ; but  the  absence  of  to  show  that  Reichenbach’s  product  corresponded  with 
naphthaline  would  not  bo  a criterion  that  the  process  had  Mr.  Young’s  crude  oil.  Nothing  is  said  about  the  oil 
been  earned  out  at  a particular  temperature.  If  the  pro-  depositing  paraffine,  which  Reichenbach  would  certainly 
ducts  are  identical,  I should  infer  that  the  materials  used  have  mentioned.  The  empyreumatic  oil  may  or  may  not 
and  the  processes  were  the  same.  Different  substances  have  contained  paraffine,  but  it  is  not  stated  in  the  passage, 
may  require  different  temperatures.  Different  coals  might  'Whether  it  did  contain  paraffine  would  in  a measure  ae- 
re  quire  different  heats,  and  so  might  shales.  My  attention  pend  on  the  kind  of  coal  submitted  to  distillation,  I 
has  been  called  to  Hompesch’s  patent,  1841.  [This  was  a cannot  say  whether  there  are  any  bituminous  coals  from 
patent  for  obtaining  oils  from  bituminous  matters,  such  as  which  no  paraffine  can  be  obtained.  [Another  passage 
Bchiste,  clay  slate,  and  asphalte.  The  specification  describes  from  Reichenbach’s  work  was  here  read,  in  which  he  again 
an  apparatus  in  which  the  material  is  gradually  heated  speaks  of  the  product  obtained  by  distillation  as  coal- tar  t 
from  100®  R.  (»S7*  F.)  to  ioo°  R,,  and  subsequently  to  a and  mentions  that  in  the  rectification  of  the  tar  the  first 
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half  of  the  distillate  was  a thin  liquid  oil,  and  the  second 
half  a thick  oil  containing  paraffine.]  This  passage  proves 
that  Reichenbach  first  discovered  that  paraffine  could  be 
produced  by  the  destructive  distillation  of  coal.  He  states 
that  paraffine  is  a product  of  the  carbonisation  of  all 
organic  substances,  and  he  had  obtained  it  from  various 
woods,  from  coal,  and  from  Dippel’ a oil.  £ Another  extract 
was  now  read,  in  which  Reichenbach  gives  instructions 
for  obtaining  the  **  tar #*  without  naphthaline.  He  states 
that  the  vessel  in  which  the  coal  is  distilled  must  never  be 
allowed  to  become  red  hot.  In  this  way  he  says  he  always 
obtained  u tar  " composed  of  piccamar,  eupion,  creosote, 
paraffine,  moder,  and  sulphur,  but  never  naphthaline. 
Above  redness  he  always  obtained  some  naphthaline.] 
The  product  obtained  by  Reichenbach  would  be  similar 
to  Mr.  Young's  if  similar  coal  was  employed.  Purified 
paraffine  oil  is  not  the  same  as  eupion,  which,  according 
to  Reichenbach,  is  a well-defined  chemical  compound, 
having  a constant  boiling  point  of  336°  F.,  while  Mr. 
Young's  oil  boils  between  »8o°  and  550*  F.  From  this  I 
would  give  it  as  my  deliberate  opinion  that  Mr.  Young’s 
oil  cannot  be  identical  with  eupion.  I ahould  say  that 
eupion  is  not  the  principal  constituent  of  Mr.  Young's  oil, 
which,  I believe,  is  composed  of  a number  of  substances 
identical  in  composition  with  paraffine,  and  other  sub- 
stances which  differ  from  the  composition  of  paraffine  by 
containing  a slight  quantity  of  hydrogen  in  addition.  In 
the  purified  paraffine  oil  there  is  still  some  paraffine ; I 
would  venture  to  undertake  the  separation  of  more  or  less 
from  all  the  paraffine  oils  in  commerce. 

(To  bo  continued.) 


Pharmaceutical  Conversation*.  — On  Tuesday 

evening  the  President  and  Council  of  the  Pharmaceutical 
Society  received  a large  company  at  their  rooms  in 
Bloomsbury  Square.  Many  objects  of  great  interest  were 
displayed  in  the  rooms.  In  one  was  a collection  of  living 
erotic  medicinal  plants,  amongst  which  we  noticed  a very 
flourishing  specimen  of  the  Physostigma  Venenosum.  In 
the  library  was  a large  collection  of  electric  telegraphic 
apparatus  and  other  objects  of  interest.  In  the  lecture- 
room  Mr.  Abel  gave  a short  lecture  on  gun-cotton,  Mr. 
Ladd  showed  acoustic  figures  on  the  screen,  and  Mr. 
Claudet  took  a photograph  by  means  of  the  light  from 
burning  magnesium  wire.  The  conversazione  was  well 
attended,  and  the  guesta  were  extremely  gratified. 

Papain*  from  the  Pancreas. — A lecture  by  Dr. 
Corrisart  contains  a hint  for  the  makers  of  pepsine.  The 
Doctor  removed  the  pancreas  from  a man  who  died  sud- 
denly after  inhaling  chloroform,  cut  it  into  small  pieces, 
and  shook  them  up  with  400  grammes  of  cold  distilled 
water.  After  filtration,  one  portion  of  this  liquor  was 
rendered  slightly  acid  with  hydrochloric  acid  ; another 
portion  was  made  alkaline  with  potash,  and  the  third  part 
was  left  as  it  was.  The  digestive  poyver  of  each  was  then 
tested  with  fibrin  and  albumen,  the  mixture  being  kept  at 
about  40°  C.,  and  in  every  case  the  digestion  was  rapidly 
effected. 

llow  to  View  th«  Hub  through  the  Telsscap*. — 

To  use  the  full  aperture  of  the  telescope  is  of  paramount 
necessity  either  in  viewing  the  sun  or  planets.  If  the  ex- 
tinction of  the  light  is  effected  by  coloured  glasses,  the  best 
combinations  I have  yet  found  are — first,  that  of  two  plane 
glasses  of  a shade  between  brown  and  violet,  with  one  of 
a grass-green  hue  interposed  ; or  second,  of  two  green 
glasses,  with  a blue  one  coloured  by  cobalt  between  them. 
These  allow  scarcely  any  rays  of  the  spectrum  to  pass 
but  the  yellow  and  less  refrangible  green  ; and  they  cut 
off  almost  all  the  heat.  The  perfection  of  vision  is  attained 
by  using  only  the  extreme  red  rays ; but  glasses  which 
transmit  these  cannot  be  used  on  account  of  the  heat  they 
allow  to  pass.  Whatever  combination  of  glasses  be  used, 


they  are,  however,  apt  to  crack  and  fly  to  pieces  through 
the  heat  which  they  do  intercept.— Sir  John  Hereehel  in  the 
Quarterly  Journal  of  Science. 

Action  of  Fire  ou  a Corpse. — When  fire  is  applied 

to  a living  body  a blister  filled  with  liquid  is  soon  raised, 
and  if  the  heat  be  continued  the  epidermis  is  destroyed. 
But  when  the  same  heat  is  applied  to  a dead  body  the 
epidermis  rises  in  the  form  of  a blister,  which  is  filled  with 
vapour,  and  which  presently  bursts.  This  test  has  been 
proposed  by  M.  Martin  de  Cordoux,  to  ascertain  whether 
a person  is  really  dead  before  the  body  is  interred.  In 
performing  the  test,  the  author  recommends  a small  flame, 
such  as  the  flame  of  a match,  to  be  applied  for  a short 
time  at  about  half  a centimetre  from  the  skin. 

JPoifton  Bottle*. — Poison  bottles  and  poison  corks, 
poison  caps  and  poison  stoppers,  have  all  successively 
been  tried,  with  the  object  of  preventing  careless  or  sleepy 
nurses  from  giving  medicines  out  of  the  wrong  bottles  ana 
thereby  poisoning  their  patients ; but  they  are  all  open  to 
the  objection  that  when  the  liquid  for  which  they  have 
been  originally  used  is  exhausted,  the  very  nice-looking 
bottle  is  generally  replenished  with  eau  de  cologne,  tinc- 
ture of  aenna,  or  such  like  innocent  compounds,  and  the 
object  of  having  a peculiarly -contrived  bottle  is  thereby 
defeated.  Perhaps  the  most  unobjectionable  of  all  these 
attempts  to  substitute  a mechanical  contrivance  for  ordinary 
caution  and  common  sense,  has  been  recently  brought  for- 
ward by  Mr.  Thonger  before  the  Pharmaceutical  Society. 
It  consists  of  a patent  label  having  a border  of  sand-paper 
round  it,  thus  appealing  strongly  to  the  tense  of  touch, 
which  is  presumed  will  warn  the  holder  that  danger  is 
near.  These  labels  are  applicable  to  dispensing  bottles 
and  to  the  smallest  phials,  and  possess  an  advantage  over 
any  other  contrivance,  as  they  can  be  stuck  on  any  vessel, 
and  as  readily  removed  when  the  poisonous  contents  are 
done  with,  and  the  bottle  is  required  for  something  else.— 
Chronicle  of  Chemistry  in  the  Quarterly  Journal  of  Science. 

woTMumu  of  Cloutis. — M.  Andies  Pocv  has 
addressed  a letter  to  Lee  Mondes  on  the  agrimuthal  rota- 
tion of  clouds.  He  slates  that  he  hopes  to  be  able  to 
demonstrate  that  the  law  of  the  rotation  of  winds  put  forth 
by  M.  Dove  is  perfectly  applicable  to  clouds,  and  that  it 
is  even  the  rotatory  direction  of  clouds  which  determines 
the  rotation  of  the  wind  beneath  and  modifies  the  general 
meteorological  phenomena.  He  gives  the  law  of  M.  Dove 
as  follows:— M ist.  When  upon  the  north  hemisphere  the 
currents  of  air  coming  from  the  equator  alternate  with  the 
polar  currents,  the  wind  makes  the  tour  of  the  compass 
most  often  in  the  direction  of  south,  w'est,  north,  cast,  and 
south,  and.  In  the  soutliorn  hemisphere  it  is  the  reverse, 
namely,  south,  cast,  noitli,  west,  and  south.  3rd.  The 
influence  of  the  wind  on  the  meteorological  phenomena, 
combined  with  the  law  of  its  change,  affect  two  opposite 
halves  of  the  compass  under  all  relations,  the  legion  of  tho 
east  and  that  of  the  west,  in  which  the  atmospheric  varia- 
tions present  a correspondence  w hich  it  is  easy  to  observe." 
In  order  to  establish  the  circular  movements  in  the  atmo- 
spheric currents,  he  eliminated  all  the  clouds  of  trans- 
formation which  would  have  masked  the  general  result 
of  the  circulation,  and  all  the  partial  and  isolated  rotations 
of  the  wind,  as  also  tho  effects  of  the  sca-brecxo.  He 
attempts  the  explanation  of  the  occurrence  of  rain  and  of 
other  meteorological  phenomena. 


ANSWERS  TO  CORRESPONDENTS. 

J.  T.  B. — The  balance  waa  made  by  Lard  and  Ocrtling  specially  for  us. 
M P.  $.— Wo  xbuJl  give  attention  to  the  subject. 

K.  If  —The  bill,  it  la  said,  will  be  prcsei.tod  to  Parliament  this 
session,  but  la  not  Ukely  to  receive  much  attention  this  year. 

6'rraltu*. — Last  number,  p.  ijo,  in  tho  /ormolu  of  atropine  aad 
trepino,  for  A g read  A*. 

Received.— A,  W.  Whitclaw ; W.  8.  Gibbous. 
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CHEMISTRY. 


On  the  Volumetric  Estimation  of  Tannic  and  fJallie  Acids, 
Iron,  Manganese,  $e.,  bg  MoRITZ  M IT TENZ  WET.* 
The  known  disposition  of  tannic  acid  in  alkaline  solu- 
tion to  absorb  oxygen  from  the  air  affords  an  excellent 
means  of  estimating  this  body  for  technical  purposes. 
The  estimation  can  bo  conveniently  made  in  the  simple 
apparatus  here  figured  and  described. 

The  air  in  a bottle  (a),  capablo  of  holding  nbout  a 
litre  and  a-half,  communicates  with 
the  atmosphere  by  the  bent  tubes  (B) 
and  (c),  the  latter  being  drawn  out  at 
the  end  (L>)  to  the  diameter  of  about 
one  or  one  and  a-lialt  millimetres.  The 
two  glass  tubes  are  united  by  means 
of  a moderately  long  piece  of  india- 
rubber  tubing  (E),  provided  with  a 
pinchcock  (f)  to  close  it ; and  the 
lower  glass  tube  is  fixed  in  the  neck 
of  the  bottle  by  abored  cork,  or,  better, 
a caoutchouc  stopper  (O). 

In  executing  the  analysis  it  is 
absolutely  utecssary  that  the  air  in 
the  bottle  should  be  perfectly  re- 
newed, and  the  temperature  of  all 
reaching  the  fluid  be  the  same 
as  that  of  the  laboratory.  As  soon  as  the  absorbing 
lye  (which  should  amount  to  iso  cr  150  c.e.)  is  pre- 
pared, the  bottle  should  be  perfectly  closed,  and  then  the 
pinchcock  opened  just  for  a moment,  so  that  the  pressure 
of  the  internal  and  external  air  may  be  equalised.  The 
absorption  of  the  oxygen  is  then  hastened  by  strongly 
shaking  the  bottle,  which  must  be  wrapped  in  a cloth  to 
avoid  raising  the  temperature  by  the  warmth  of  the 
hand.  After  each  shaking,  water  must  be  allowed  to 
flow  into  the  bottle  (a)  from  a weighed  quantity  in  a 
beaker  (B,  Fig.  1),  so  that  the  fluid  in  the  two  vessels 
may  attain  the  same  level,  as  shown  in  the  drawing. 


The  experiment  is  ended  when,  after  repeated  shakings, 
no  more  water  runs  from  B to  A,  and  the  difference  in 
the  weight  of  the  water  in  the  beaker  111  grammes 
gives  the  amount  of  oxygen  absorbed  in  cubic  centi- 
metres, which  can  be  corrected  for  the  standard  tempe- 
rature and  pressure. 

I.  IFor  Gallic  am]  Tannic  Acid. — Place  in  the 
bottle  about  xoo  c.e.  of  a 3 per  cent,  potash  or  soda 
solution,  then  drop  in  one  gramme  of  tannic  or  gallic 
acid  loosely  wrapped  in  paper,  and  proceed  as  above  de- 
scribed. 'l  hc  absorption  is  at  first  rapid,  and  in  the  case 
of  gallic  acid  is  soon  complete  j with  tannic  acid  a longer 
time  is  required. 

One  gramme  of  tannic  acid  will  absorb  the  same 
amount  of  oxygen  as  0-7  gramme  of  gallic  acid,  namely, 
175  C.C.  at  10"  C.  In  twelve  experiments  the  greatest 
variation  in  the  case  of  tannic  acid  amounted  to  only 
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a c.c.,  and  with  gallic  acid  only  1*2  e.c.  From  rix  to 
ten  experiment!  can  be  earned  on  simultaneously  with 
ease,  and  indeed  with  advantage. 

The  best  alkaline  solution  to  use  is  a soda  solution 
containing  2 or  3 per  cent,  of  cau.itic  soda,  or  a potash 
solution  with  from  3 to  5 per  cent,  of  the  caustic  alkali. 
' Experiments  have  proved  strong  solutions  to  be  useless  ; 
for  example,  one  gramme  of  tannic  acid  in  a potash 
solution  containing  35  per  cent,  of  alkali  only  absorbed 
22  c.c.  of  oxygen.  Further  experiments  continued  this 
unexpected  result. 

It  has  been  already  remarked  that  gallic  acid  absorbs 
oxygen  with  much  greater  readiness  than  tannic.  One 
gramme  of  tannic  acid,  after  shaking  for  60  seconds, 
only  absorbed  23*4  c.c.;  while  0*7  gramme  of  gallic  acid, 
after  shaking  for  the  same  time,  absorbed  71  c.c.  of  oxygen, 
the  same  proportion  of  each  acid  taking  up  when  the  ab- 
sorption is  complete  one  and  the  same  volume  (175  c.c.). 
We  have  here  an  indication  of  a means  of  estimating 
the  two  acids  in  the  presence  of  each  other.  Suppose, 
for  example,  wo  have  a substance,  2 grammes  of  which 
absorb  140  c.c.,  this  will  answer  £ = 0 800  grammes 
of  tannic  acid,  or  to  \ jg.0,7  ==  0*560  of  gallic  acid.  For 
a second  and  decisive  experiment,  we  now  weigh  as  much 
of  tho  substance  as  should  combine  with  175  c.c.,  in  this 
case  2.  = 2*500  grammes,  and  shake  this  strongly 

with  the  lye  for  60  seconds.  Suppose,  alter  this,  wo 
have  40  c.c.  absorbed,  wo  have  then  a decisive  proof  of 
tho  presence  of  both  acids,  and  we  can  draw  a conclusion 
as  to  their  respective  proportions. 

It  must  be  observed  that  in  these  experiments  an 
equal  weight  of  the  substance,  equally  strong  alkaline 
solutions,  and  a flask  of  equal  size,  and  of  similar  form 
(about  1 *4  litre  capacity),  are  indispensable  conditions. 

Tho  following  table,  which  gives  the  means  of  the 
numbers  obtained  in  three  experiments  after  shaking  for 
sixty  seconds,  show  sufficiently  concordant  results : — 
i*ooo  grammes  Tannic  ackh  11 ....  „ „ 

0-000  b „ Gallic  acid  } *b*orbed  *»  4 «•* 


0*900 

0*070 

0*570 

0*300 

0*200 

0*560 

O'COO 

0700 


Tannic  acid  \ 
Gallic  acid  \ 
Tannic  acid ) 
Gallic  acid  ( 
Tannic  acid  ^ 
Gallic  acid  t 
Tannic  acid 
Gallic  acid 


cicl ) 
id  f 


27*5  c.c. 
44  o c.c. 
6 i*o  c.c. 
71*0  c.c. 


A rather  roundabout  but  quite  conclusive  experiment 
may  bo  mode  in  the  following  way  : — The  mixture  to  be 
estimated  is  dissolved  in  a known  quantity  of  water,  and 
the  tannic  precipitated  by  gelatine;  the  gallic  acid 
solution  is  then  transferred  to  the  absorption  bottle  to  bo 
estimated.  A second  experiment  is  then  made  with  tho 
mixtorc,  and  so  all  necessary  data  for  the  calculation  arc 
obtained. 

In  making  use  of  the  process  to  determine  the  tannic 
acid  in  leather,  gall  nuts,  sumach,  bark,  &e.,  we  proceed 
in  the  same  way  as  with  pure  tannin.  If  the  amount  of 
tannic  acid  usually  present  in  the  substance  is  not 
already  known,  it  is  advisable  to  make  a preliminary 
experiment  with  a small  qunntitr,  and  afterwards  pro- 
ceed with  the  quantity  calculated  to  absorb  175  e.c.  Bv 
a parallel  experiment  made  with  one  gramme  of  tannin 
and  shaking  for  120  seconds,  the  amount  of  gallic  acid 
will  be  discovered. 

This  method  of  analysis  is  only  available  for  the 
ordinary  commercial  substances.  Whether  all  the  so- 
called  tannic  acids  have  the  same  capacity  for  the  ab- 
sorption of  oxygen  ns  ordinary  tannic  acid  is  as  yet 
undetermined.  * 
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To  Estimate  Tannin  in  Leather . — From  4 to  7 
grammes  of  the  leather  is  cut  into  the  thinnest  possible 
slices,  which  are  digested  in  about  200  c.c.  of  warm 
water;  after  cooling  from  7 to  10  grammes  of  stick 
potash  wrapped  in  paper  is  dropped  into  the  flask,  and 
the  shaking  proceeded  with. 

“With  sumach  and  oak  hark  the  same  method  is  fol- 
lowed, or  a hot-filtered  decoction  is  used.  The  results 
with  the  decoction  always  differ  from  those  with  the 
substance  itself,  the  latter  being  higher,  which  seems  to 
show  that  a portion  of  the  tannic  acid  withstands  the 
solvent  action  of  the  water. 

Gall  nuts,  catechu  in  powder  may  be  estimated  in  the 
same  way  as  pure  tannic  acid. 

IK.  iron  Compound*.  — These  must  be  reduced  to 
the  state  of  protoxide  by  means  of  zinc,  and  the  excess 
of  acid  neutralised  with  caustic  potash  or  soda.  (Am- 
monia and  the  carbonated  alkalies  must  be  avoided.) 
The  solution  is  then  poured  into  the  absorption-flask 
and  pieces  of  potash  wrapped  in  paper  are  then  dropped 
in.  The  absorption  is  complete  in  a very  short  time. 
For  accuracy  this  process  is  second  to  none,  and  may  be 
recommended  in  preference  to  that  of  Margueritte  and 
Fuchs,  since  it  requires  fewer  precautions.  50  c.c.  of  n 
solution  of  protoxiao  which  contained  1*395  Fe  absorbed 
in  three  experiments  148*0  c.c.,  148*440^.,  and  148*4  c.c. 
of  oxygen  at  190  C. ; the  mean  = 148*28  c.c.,  which  at 
this  temperature  weigh  0*1987  grammes,  answering  to 
1*391  grammes  of  iron. 

in.  lunranrir  Compound*. — As  these  are  easily 
reduced  to  the  state  of  protoxide,  the  estimation  is  made 
in  the  same  way  as  in  the  case  of  protoxide  of  iron,  but 
it  is  necessary  to  know*  to  what  extent  the  protoxide  of 
manganese  unites  with  iron.  Further  experiments  are 
required  to  determiue  this  point,  and  the  following  pro- 
portional numbers  are  only  the  results  of  some  few  ex- 
periments that  have  led  to  the  conclusion  that  one  part 
by  weight  of  absorbed  oxygen  corresponds  to  4*34  parts 
by  weight  of  manganese,  which  may  be  calculated  as 
the  oxide  Mn5Or  In  the  absence  of  more  complete 
researches  it  is  superfluous  to  discuss  the  rational  formula 
of  the  resulting  oxide ; but  one  thing  is  certain— namely, 
that  the  oxidation  does  not  proceed  so  far  as  the  state  of 
binoxide. 

The  estimation  of  manganese  in  the  presence  of  iron  is 
performed  in  two  operations — one  with  the  iron  in  the 
state  of  protoxide,  and  tho  other  with  the  iron  in  the 
state  of  peroxide,  and  the  absorption  observed  in  tho 
two  cases.  The  combination  of  the  two  results  will  give 
tho  desired  explanation. 

Activo  oxygen  may  be  estimated  in  a similar  way,  by 
means  of  a solution  of  protoxide  of  iron. 

Indiyo  may  be  valued  in  the  following  way : — In  a 
well-closed  gloss  bottle  flnely-powdered  indigo  is  reduced 
by  means  of  potash  or  lime  and  a protosalt  of  iron,  under 
a layer  of  mineral  oil.  When  the  precipitate  has  com- 
pletely deposited,  a certain  volume  of  the  clear  solution 
of  indigo-whito  is  removed  by  means  of  a pipette,  care 
being  taken  that  a layer  of  oil  swims  on  the  surface  of 
the  solution.  The  pipette  is  then  emptied  into  the  ab- 
sorption bottle,  which  must  also  contain  oil,  and  the 
shaking  is  continued  until  the  indigo  blue  is  re-formed. 

According  to  theory,  8 parts  by  weight  of  combined 
oxygen  answer  to  1 3 1 parts  of  indigo  blue ; or,  for  one 
gramme  of  indigo  blue  45*7  c.c.  of  oxygen  at  io°  C.  are 
required.  From  these  numbers  we  may  see  at  once  what 
degree  of  accuracy  this  way  of  analysing  indigo  promises. 
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Conversion  of  Salt  hlcat  into  Fresh  ; a further  Applica- 
tion of  Dialysis , by  A.  A.  WlllTELAW. 

As  an  appendix  to  the  notice  of  my  process  for  the 
utilisation  of  brine  (published  in  the  Chemical  News 
for  March  26),  I now  beg  to  direct  attention  to  a 
modification  of  that  process,  applicable  to  ships  at  sea, 
by  which  the  quality  of  the  meat  supplied  to  tho  men 
may  be  much  improved,  and  their  food  varied. 

The  salt  meat  is  placed  in  a dialytic  bag  made  of  un- 
tanned skin,  or  other  suitable  material,  and  the  bag 
filled  nearly,  but  not  quite,  full  of  brine  from  the  beef 
barrel.  The  dialyser  is  then  placed  in  sea  water,  and 
tho  process  allowed  to  go  on  lor  several  days,  till  the 
meat  and  brine  ore  sufficiently  fresh  for  use,  or  till  the 
brine  in  the  dialytic  bag  is  within  \°  or  20  of  Twadde’s 
hydrometer  of  the  same  strength  of  sea  water.  In  this 
way,  as  the  brine  becomes  freed  from  salt,  the  beef, 
which,  by  the  action  of  salt,  has  been  contracted,  gives 
its  salt  to  the  brine  in  tho  bag,  and  so  the  process  goes 
on,  the  beef  expanding  like  a sponge,  and  gradually 
taking  up  a great  part  of  the  natural  juice  that  it  had 

fireviously  lost  in  the  salting  process.  In  this  way  no 
oss  of  juice  is  sustained  by  steeping,  and  the  brine  left 
in  the  bags,  after  a nightly  dialysis  in  fresh  water,  can 
be  used  for  soup. 

Thoroughly  salted  beef,  without  bone,  takes  up  nearly 
one-third  its  weight  of  juice,  and  this  absorption  takes 
place  gradually  as  the  strength  of  the  brine  in  the 
dialyser  becomes  reduced. 

Meat  thus  treated — being,  in  fact,  fresh  meat — may 
be  cooked  in  a variety  of  ways  that  aro  obviously  not 
available  for  salt  meat ; and  so  the  food  of  sailors,  and, 
consequently,  their  health,  maybe  improved. 

j$,  Sidney  Strcwt,  Glasgow. 
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**  On  the  Chemical  History  and  Application  of  Gun-cotton 
by  Professor  Adel,  F.R.S, , Chemist  to  the  War  Depart- 
ment. 

The  history  of  gun-cotton  affords  an  interesting  illustra- 
tion of  the  facility  with  which  the  full  development  of  a 
discovery  may  be  retarded,  if  not  altogether  arrested,  for 
a time,  by  hasty  attempts  to  apply  it  to  practical  purposes 
before  its  nature  has  been  sufficiently  studied  and  deter- 
mined. When  Schonbein,  in  the  autumn  of  1 846,  announced 
that  he  had  discovered  a new  explosive  compound,  which 
he  believed  would  prove  a substitute  for  gunpowder,  the 
statement  attracted  general  attention,  and  attempts  were 
made  with  little  delay  in  different  countries  to  apply  the 
material  to  purposes  for  which  gunpowder  hitherto  had 
been  alone  used.  Schonbein,  and  Bottger  (who  appears  to 
have  discovered  gun-cotton  independently  shortly  afrer 
the  former  had  produced  it)  lost  little  time  in  submitting 
their  discovery  to  the  German  Confederation  ; and  a com- 
mittee was  appointed  for  its  investigation,  by  whom  gun- 
cotton was  eventually  pronounced  inapplicable  as  a 
substitute  for  gunpow’der. 

In  this  country,  gun-cotton  was  experimented  with 
immediately  after  the  method  of  its  preparation  was  pub- 
lished by  Schonbein.  Researches  were  instituted  into  its 
nature,  preparation,  &c.,  by  Porrett  and  Teschemacher, 
John  Taylor,  Gladstone,  ana  others.  A few  experiments 
were  made  on  its  application  as  a propelling  and  mining 
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agent,  and  the  manufacture  of  the  material  upon  a con- 
siderable scale  was  set  on  foot  by  Messrs.  Hall,  the  well- 
known  gunpowder-makers  at  Faversham,  a patent  having 
been  previously  taken  out  in  this  country  for  the  produc- 
tion of  gun-cotton  according  to  Schonbein’a  process.  This 
factory  had,  however,  not  l»een  long  in  operation  before  a 
very  disastrous  explosion  occurred  at  the  works,  by  which 
a number  of  men  lost  their  lives,  and  which  wag  ascribed 
to  the  spontaneous  ignition  of  the  gun-cotton,  by  the  jury 
who  endeavoured  to  investigate  its  cause.  From  that  time 
the  manufacture  of  gun-cotton  upon  any  considerable  scale 
was  abandoned  in  England,  and  no  important  contributions 
to  our  knowledge  of  this  material  were  made  until,  in  1854, 
Hadow  published  the  results  of  some  valuable  investiga- 
tions, which  served  to  furnish  a far  more  definite  know- 
ledge regarding  the  true  constitution  and  proper  method 
of  producing  gun-cotton  than  had  hitherto  existed. 

In  France,  gun-cotton  was  also  made  the  subject  of 
experiments  as  early  aa  the  winter  of  1846,  and  its  manu- 
facture was  carried  on  at  the  Government  powder  works 
at  Bouchet,  near  Paris.  Some  interesting  balistic  experi- 
ments were  instituted,  under  the  direction  of  Piobert,  Morin, 
and  other  men  of  eminence,  with  gun-cotton  in  comparison 
with  different  kinds  of  gunpowder,  the  results  of  which 
indicated  that,  for  producing  equal  effects  to  those  fur- 
nished by  a given  weight  of  gun-cotton,  it  was  necessary 
to  employ  a double  quantity  of  sporting  powder,  three 
times  the  quantity  of  musket  powder,  and  four  times  the 
weight  of  cannon  powder.  1 1 was  also  found  that  the  best 
results  appeared  to  be  obtained  by  arranging  the  gun-cotton 
so  that  it  should  occupy  the  same  space  as  the  charge  of 
gunpowder  required  to  produce  an  equal  effect ; and  other 
data  were  arrived  at,  which  show  that  the  investigators 
were  being  led  to  work  in  a direction  similar  to  that  after- 
wards so  successfully  pursued  by  Baron  von  Lenk  in 
Austria.  Unfortunately,  however,  disastrous  explosions 
occurred  at  the  works  at  Bouchet,  one  os  early  as  March, 
1847,  in  a drying  chamber,  and  two,  following  closely  upon 
each  other,  in  1848.  One  of  these  took  place  in  a magazine 
near  which  it  was  believed  that  nobody  had  been  for  several 
days ; the  other  occurred  also  in  a magazine  where  gun- 
cotton was  being  packed,  and  on  this  occasion  several  lives 
were  lost.  These  disasters  appear  to  have  put  an  end, 
until  quite  recently,  to  experiments  with  gun-cotton  in 
France. 

After  the  material  had  been  pronounced  upon  unfavour- 
ably by  the  Committee  of  the  German  Confederation,  one 
of  its  members,  Baron  von  Lenk,  continued  to  devote  him- 
self to  its  study,  and  with  such  success,  it  appears,  that  a 
Committee  was  eventually  appointed  by  the  Austrian 
Government  in  1852  to  inquire  fully  into  the  merits  of  the 
material.  A sum  of  money  was  paid  to  Schbnbein  and 
Bottger  in  recognition  of  the  value  of  their  discovery,  and 
an  experimental  manufactory  of  gun-cotton  was  established 
at  the  Castle  of  Hirtenberg,  near  Vienna.  A particular 
form  of  cannon  was  devised  by  Baron  von  Lenk  for  em- 
ployment with  gun-cotton,  of  which  a z 2-pounder  battery 
was  established.  The  performances  of  these  guns  were 
considered  sufficiently  satisfactory  to  warrant  the  prepara- 
tion of  four  more  batteries,  which  were  sent  to  the  Army 
of  Observation  in  Galicia  in  1855,  but  did  not  go  into 
active  service.  It  appears  that,  in  consequence  of  a want 
of  uniformity  in  the  effects  of  the  gun-cotton,  and  of  an 
injurious  effect  upon  the  guns,  added  probably  to  the  pre- 
judice entertained  against  it  by  the  artillery,  the  material 
fell  into  disfavour,  and  its  application  in  cannon  was  for  a 
time  abandoned.  It  was  received,  however,  with  much 
greater  favour  by  the  engineers,  and  was  applied  with 
great  success  to  mining  and  submarine  operations.  Mean- 
while, Baron  von  Lenk’s  labours  to  perfect  gun-cotton  as 
a material  for  artillery  purposes  were  unceasing ; and  at 
the  close  of  the  Italian  war  the  subject  of  its  application 
wm  again  thoroughly  re-opened  at  the  instigation  of  Count 
Degenfeld,  then  Minister  of  War,  who  had  at  an  earlier 


period  taken  an  active  interest  in  Baron  von  Lenk’s  inves- 
tigations. After  upwards  of  one  year’s  experiment!*,  a 
system  of  rifled  field  and  mountain-guns,  to  be  employed 
with  gun-cotton  which  had  been  elaborated  by  von  Lenk, 
was  introduced  into  the  Austrian  service.  Thirty  batteries 
of  these  guns  were  equipped,  and  it  was  considered  as 
definitely  settled  that  gun-cotton  would  before  long  bo 
introduced  into  the  service  in  the  place  of  gunpowder,  for 
artillery  purposes.  In  1862,  however,  an  explosion  occurred 
at  Simmering,  near  Vienna,  whero  both  gunpowder  and 
gun-cotton  were  stored,  and  this  disaster  appears  to  have 
fortified  to  such  an  extent  tho  arguments  which  were 
adduced  against  the  employment  of  gun-cotton  by  its 
opponents  in  the  artillery  service  that  its  use  in  this  direction 
was  again  put  a stop  to  for  a time.  Ultimately  a Committee 
of  Investigation  was  appointed,  which  consisted  in  part  of 
eminent  scientific  men,  and  which  appears,  after  careful 
deliberation,  to  have  reported  highly  in  favour  of  the 
stability,  and  important  properties  os  an  explosive,  of  the 
material, — a report  which  was  supported  by  the  favourable 
opinion  entertained  of  gun-cotton  by  the  Austrian  engineers, 
in  whose  name  Baron  von  Ebner  prepared  a very  complete 
and  interesting  account  of  tho  properties  and  effeots  of 
the  agent,  with  particular  reference  to  mining  and  other 
engineering  operations. 

Gun-cotton  appears,  therefore,  to  have  been  again  re- 
stored to  favour  in  Austria,  but  no  official  accounts  have 
reached  England  up  to  the  present  time,  with  regard 
to  its  employment  in  the  recent  war  operations  in  that 
country. 

In  the  spring  of  1862,  full  details  relating  to  the  manu- 
facture and  modes  of  applying  gun-cotton  were  communi- 
cated by  the  Austrian  Government  to  that  of  Her  Majesty, 
and  the  War  Office  chemist  was  at  once  instructed  to  insti- 
tute experiments  upon  the  manufacture  of  gun-cotton,  and 
upon  its  chemical  constitution  and  stability.  In  the 
autumn  of  that  year  General  Sabine  directed  the  attention 
of  the  British  Association  to  the  results  obtained  with 
gun-cotton  in  Austria,  and  a combined  committee  of 
engineers  and  chemists  was  appointed  to  inquire  into  the 
subject  At  the  meeting  of  the  Association  in  1863,  this 
committee  presented  a report,  which  was  based  upon  in- 
formation received  partly  from  General  von  Lenk,  who 
had  been  permitted  by  the  Austrian  Government  to  visit 
this  country  for  the  purpose  of  communicating  fully  with 
the  British  Association  on  tho  subject,  and  partly  upon 
the  results  already  arrived  at  in  the  experiments  instituted 
by  the  lecturer  under  tho  direction  of  the  Secretary  of 
State  for  War.  Subsequently  a committee  of  investiga- 
tion was  appointed  by  the  latter,  under  the  presidency  of 
General  Sabine,  composed  of  scientific  men  connected 
with  the  Royal  Society  and  British  Association,  and  of 
military  and  naval  officers  of  considerable  experience  ; and 
this  committee  lias  been  entrusted  with  the  full  investiga- 
tion of  the  properties  of  gun-cotton,  as  improved  by  Baron 
von  Lenk,  with  reference  to  its  applications  to  military, 
naval,  engineering,  and  industrial  purposes. 

The  chemical  constitution  of  gun-cotton,  concerning 
which  the  opinions  of  chemists  were  divided  until  1854, 
has  been  conclusively  established  by  the  researches  of 
nadow.  In  the  formation  of  substitution-products  by  the 
action  of  nitric  acid  upon  cotton  or  cellulose,  three  atoms 
of  the  latter  appear  to  enter  together  into  the  chemical 
change,  and  the  number  of  atoms  of  hydrogen  replaced  by 
peroxide  of  nitrogen  in  the  treble  atom  of  cellulose — 

C|*H3qO  13 — 3 (CaH10O#) 

may  be  nine,  eight,  seven,  or  six,  according  to  the  degTee 
of  concentration  of  the  nitric  acid  employed. 

The  highest  of  these  substitution-products  is  tri-nitro 
cellulose,  pyroxilin,  or  gun-cotton, — 

C,«  { 9NO, } °i»"3C*  { jiJo  °«! 
this  being  the  eubstance  first  produce!  by  Pelouze  in  an 
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Impure  condition,  in  1838,  by  the  action  of  very  concen- 
trated nitric  acid  upon  paper,  or  fabrics  of  cotton,  or  linen, 
and  afterwards  obtained  in  a purer  form  by  Schonbein,  who 
employed  a mixture  of  concentrated  nitric  and  sulphuric 
acids  for  the  treatment  of  cotton  wool ; the  object  of  the 
sulphuric  acid  being  to  abstract  water  of  hydration  from 
the  nitric  acid,  and  also  to  prevent  the  action  of  the  nitric 
acid  from  being  interfered  with  by  the  water  which  is  pro- 
duced, as  the  chemical  transformation  of  the  cotton  into 
gun-cotton  proceeds.  The  formation  of  trinitro- cellulose 
is  represented  by  the  following  equation : — 

c.u,so,+ 3 !xo,}°  °*+ 3 °- 

Cotton.  Nitric  acid.  Gun-cotton.  Water. 

The  lowest  substitution-product  from  cotton,  of  those 
named  above,  appears  to  have  the  same  composition  as  the 
substance  which  Braconnet  drat  obtained  in  183a,  by  dis- 
solving starch  in  cold  concentrated  nitric  acid,  and  adding 
water  to  the  solution,  when  a white,  highly  combustible 
substance  is  precipitated,  to  which  the  name  of  Xylotdin 
was  given.  The  substitution-products  from  cotton,  inter- 
mediate between  the  lowest  and  highest,  are  soluble  in 
mixtures  of  ether  and  alcohol,  and  furnish  by  their  solu- 
tion the  important  material  collodion,  so  invaluable  in  con- 
nection with  photography,  surgery,  experimental  elec- 
tricity, &c. 

According  to  SchBnbein’s  original  prescription,  the 
cotton  was  to  be  saturated  with  a mixture  of  one  part  of 
nitric  (of  sp.  gr.  1*5)  and  three  parts  of  sulphuric  acid 
(sp.  gr.  1*85).  and  allowed  to  stand  for  one  hour.  In 
operating  upon  a small  scale,  the  treatment  of  cotton  with 
the  acid  for  that  period  is  quite  sufficient  to  effect  its  com- 
plete conversion  into  the  most  explosive  product  pyroxilin, 
or  trinit rocel'ul jm;  but  when  the  quantity  of  cotton  treated 
at  one  time  is  considerable,  especially  if  it  is  not  very  loose 
and  open,  its  complete  conversion  into  pyroxilin  is  not 
effected  with  certainty  unless  it  be  allowed  to  remain  in 
the  acid  for  several  hours.  This  accounts  in  great  measure 
for  the  want  of  uniformity  observed  in  the  composition  of 
gun-cotton  and  its  effects  as  an  explosive,  in  the  earlier 
experiments  instituted  ; and  it  is,  moreover,  very  possible 
that  the  want  of  stability  and,  consequently,  even  some  of 
the  accidents  which  it  was  considered  could  only  be 
ascribed  to  the  spontaneous  ignition  of  the  material,  might 
have  been  due  to  the  comparatively  unstable  character  of 
the  lower  products  of  substitution,  some  of  which  existed 
in  the  imperfectly-prepared  gun-cotton. 

The  system  of  manufacture  of  gun-cotton  elaborated 
by  General  von  Lenk  is  founded  upon  that  described  by 
Sch&nbein;  the  improvements  which  the  former  has  adopted 
all  contribute  importantly  to  the  production  of  a tho- 
roughly uniform  and  pure  gun-cotton  ; there  is  only  one 
step  in  his  process  which  is  certainly  not  essential,  and 
about  the  possible  utility  of  which  chemical  authorities 
are  decidedly  at  variance  with  General  von  Lcnk. 

The  following  is  an  outline  of  the  process  of  manufac- 
ture of  gun-cotton  as  practised  by  Lenk.  The  cotton,  in 
the  form  of  loose  yarn  of  different  sizes,  made  up  into 
hanks,  is  purified  from  certain  foreign  vegetable  substances 
by  treatment  for  a brief  period  with  a w'cak  solution  of 
potashes,  and  subsequent  washing.  It  is  then  suspended 
in  a well-ventilated  hot  air  chamber  until  all  moisture  has 
been  expelled,  when  it  is  tranferred  to  air-tight  boxes  or 
jars,  and  at  once  removed  to  the  dipping  tank,  or  vessel 
where  its  saturation  with  the  mixed  acid  is  effected.  The 
acids  of  the  specific  gravity  prescribed  by  Schonbein  are 
very  intimately  mixed  in  a suitable  apparatus  in  the  pro- 
portions originally  indicated  by  that  chemist,  t.tf.,  three 
parts  by  weight  of  sulphuric  add  to  one  of  nitric  acid. 
The  mixture  is  always  prepared  some  time  before  it  is 
required,  in  order  that  it  may  become  perfectly  cool.  The 
cotton  is  immersed  m a bath  of  the  mixed  acids,  one  skein 
at  a time,  and  stirred  about  for  a few  minutes,  until  it  has 
become  thoroughly  saturated  with  the  acids ; it  is  then 


transferred  to  a shelf  in  this  dipping  trough,  where  it  is 
allowed  to  drain  and  slightly  pressed  to  remove  any  large 
excess  of  acid,  and  is  afterwards  placed  in  an  earthenware 
jar  provided  with  a tightly-fitting  lid,  which  receives  six 
or  eight  skeins,  weighing  from  two  to  four  ounces  each. 
The  cotton  is  tightly  pressed  down  in  the  jar,  and  if  there 
be  not  sufficient  acid  present  just  to  cover  the  mass,  a little 
more  is  added : the  proportion  of  aeid  to  be  left  in  contact 
with  the  cotton  being  about  ten  and  a- half  pounds  to 
one  pound  of  the  latter.  The  charged  jars  are  set 
aside  for  forty-eight  hours  in  a cool  place,  where,  more- 
over, they  are  kept  surrounded  by  water  to  prevent  the 
occurrence  of  any  elevation  of  temperature  and  conse- 
quent destructive  action  of  the  acids  upon  the  gun  -cotton. 
The  same  precaution  is  also  taken  with  the  dipping- 
trough,  as  considerable  heat  is  generated  during  the  first 
saturation  of  the  cotton  with  the  acids.  At  the  expira- 
tion of  forty-eight  hours  the  gun-cotton  is  transferred 
from  the  jars  to  a centrifugal  machine,  by  the  aid  of 
which  the  excess  of  acid  is  removed  as  perfectly  as  is 
possible  by  mechanical  means,  the  gun-cotton  being  after- 
wards only  slightly  moist  to  the  touch.  The  skeins  are 
then  immersed  singly  into  water,  and  moved  about  briskly, 
so  as  to  become  completely  saturated  with  it  as  quickly  as 
possible.  This  result  is  best  accomplished  by  plunging 
the  skeins  under  a fall  of  water,  so  that  they  become  at 
onoe  thoroughly  drenched.  If  they  are  limply  thrown 
into  water  and  allowed  to  remain  at  rest,  the  heal  produced 
by  the  union  of  a portion  of  the  free  acids,  with  a little 
water  would  be  so  great  as  to  establish  at  once  a destructive 
action  upon  the  gun-cotton  by  the  acid  present.  The 
washing  of  the  separate  skeins  is  continued  until  no 
acidity  can  bo  detected  in  them  by  tho  taste ; they  are 
then  arranged  in  frames  or  crates  and  immersed  in  a rapid 
stream  of  water,  where  they  remain  undisturbed  for  two 
or  three  weeks.  They  are  afterwards  washed  by  hand  to 
free  them  from  mechanical  impurities  derived  from  ths 
stream,  and  are  immersed  for  a short  time  in  a dilute 
boiling  solution  of  potashes.  After  this  treatment,  they 
are  returned  to  the  stream,  where  they  again  remain  for 
several  days.  Upon  their  removal  they  are  once  more 
washed  by  hand,  with  soap  if  necessary  ; tire  pure  gun- 
cotton then  only  requires  drying  by  sufficient  expoaure  to 
air  at  a temperature  of  about  17*  C.  to  render  it  ready  for 
use.  A supplementary  process  is,  however,  adopted  by 
General  von  Leuk,  about  the  possible  advantage  or  use 
of  which  his  opinion  is  not  shared  by  others,  as  already 
stated.  This  treatment  consists  in  immersing  the  air-dned 
gun-cotton  in  a moderately  strong,  hot  solution  of  soluble 
glass  (silicate  of  potassa  or  soda)  for  a sufficient  period 
to  allow  it  to  become  completely  impregnated,  re- 
moving the  excess  of  liquid  by  means  of  the  centrifugal 
machine ; thoroughly  drying  the  gun-cotton  thus  ••  sili- 
cated,*’  and  finally  washing  it  once  more  for  some  time 
until  all  alkali  is  abstracted.  Lenk  considers  that  by  this 
treatment  some  silica  becomes  deposited  within  the  fibres 
of  the  gun-cotton,  which,  on  the  one  hand,  assists  in 
moderating  the  rapidity  with  which  the  material  bums; 
find,  on  the  other  hand,  exercises  (in  some  not  very  evident 
manner)  a preservative  offect  upon  the  gun-cotton,  render- 
ing it  less  prone  to  undergo  even  slight  changes  by  keep- 
ing. The  mineral  matter  contained  in  pure  gun-cotton 
which  has  not  been  submitted  to  this  particular  treatment 
amounts  to  about  1 per  cent.  The  proportions  found 
in  specimens  which  have  been  " silicate d ” in  Austria  and 
in  this  country,  according  to  Lcnk’s  directions,  varies 
between  i*5  and  a per  cent.  It  is  difficult  to  understand 
how  the  addition  of  1 per  cent,  to  the  mineral  matter,  in 
the  form  chit  fly  of  silicate  of  lime  and  magnesia  (the 
bases  being  derived  from  the  water  used  in  the  final  wash- 
ing) which  arc  deposited  upon  and  between  the  fibres  in  ft 
pulverulent  form,  can  influence  to  any  material  extent 
cither  the  rate  of  combustion  or  tho  keeping  qualities  of 
tho  product  obtained  by  Leuk’s  system  of  manufacture* 
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Gun-cotton,  prepared  according  to  the  system  just 
described,  is  exceedingly  uniform  in  composition.  The 
analyses  of  samples  prepared  both  in  Austria  and  at 
Waltham  Abbey  have  furnished  results  corresponding 
accurately  to  those  required  by  the  formula-— 

cd5W°* 

In  its  ordinary  air-dry  condition,  it  contains,  very  uni- 
formly, about  a per  cent,  of  moisture — an  amount  which 
it  absorbs  again  rapidly  from  the  air  when  it  has  been 
dried.  The  proportion  of  water  existing  in  the  purified  ' 
air-dried  cotton,  before  conversion,  is  generally  about  6 i 
per  cent.  When  pure  gun-cotton  is  exposed  to  a very 
moist  atmosphere  or  kept  in  a damp  locality,  it  will  absorb 
as  much  as  from  6 to  7 per  cent. ; but  if  it  be  then  exposed 
to  air  of  average  dryness,  it  very  speedily  parts  with  all 
but  the  3 per  cent,  of  moisture  which  it  contains  in  its 
normal  condition.  It  may  he  preserved  in  a damp  or  wet 
state  apparently  for  an  indefinite  period  without  injury  ; 
for  if  afterwards  dried  by  exposure  to  air,  it  exhibits  no 
signs  of  change. 

In  these  respects  it  possesses  important  advantages  over 
gunpowder.  The  normal  proportion  of  hygroscopic 
moisture  in  that  substance  varies  three-quarters  and 
one  per  cent.  ; but  if  exposed  in  any  way  to  the 
influence  of  a moist  atmosphere,  it  continues  to  absorb 
water  until,  however  firm  the  grains  may  have  originally 
been,  it  becomes  quite  pasty.  It  need  scarcely  be  stated 
that  when  once  gunpowder  has  become  damp,  it  can  no 
longer  be  restored  to  a serviceable  condition,  except  by 
being  again  submitted  to  the  processes  of  manufacture, 
starting  Almost  from  the  commencement. 

Perhaps  the  most  lital  considerations  bearing  upon  the 
possibility  of  applying  gun-cotton  to  important  practical 
purposes,  are  those  which  relate  to  the  risk  likely  to  be 
incurred  in  its  manufacture  and  preservation,  in  large 
quantities.  The  manufacture  of  gun-cotton  is,  unques- 
tionably, much  safer  than  that  of  gunpowder ; in  fact, 
there  is  no  possibility  of  accidont  until  the  final  drying 
process  is  reached,  as,  in  all  the  other  stages,  the  material 
is  always  wet,  and  therefore  harmless.  With  the  adoption 
of  a proper  system  of  warming  and  ventilation  in  the 
drying -chamber,  the  last  operation  is  certainly  not  a more 
dangerous  one  than  that  of  gunpowder.  The  question  of 
the  safe  preservation  of  gun-cotton  cannot,  os  yet,  be  so 
easily  and  satisfactorily  disposed  of.  Specimens  of  gun- 
cotton exist  which  were  prepared  according  to  Schanbein’s 
directions  in  1846,  and  which  have  undergone  no  change 
whatever ; on  the  other  hand,  it  is  well  known  that  gun- 
cotton which  was  believed  to  have  been  perfectly  purified, 
has  become  extremely  acid,  and  has  even  undergone  so 
complete  a decomposition  as  to  have  become  converted 
into  oxalic  acid  and  other  organic  products,  when  pre- 
served in  closed  vessels,  and  especially  when  exposed 
continuously  or  occasionally  to  light.  This  susceptibility  to 
chemical  change  has  been  particularly  observed  in  samples 
of  gun-cotton  known  to  consist  chiefly,  or  to  contain  some 
proportion,  of  the  less  explosive  or  lower  substitution  pro- 
ducts (<.*.,  gun-cotton  specially  prepared  for  the  manu- 
facture of  collodion^.  Hence  it  is  very  possible  that  sqch 
instances  as  are  considered  to  have  been  well  authenticated, 
of  the  spontaneous  ignition  of  gun-cotton  when  stored  in 
considerable  quantities,  or  during  exposure  to  very  mode- 
rate heat,  may  have  arisen,  not  simply  from  an  imperfect 
purification  of  the  material,  but  also  from  the  more  or  less 
imperfect  conversion  of  cotton  into  the  most  explosive  and 
apparently  most  stable  product. 

There  is  no  doubt  that  the  improvements  effected  in  the 
system  of  manufacture  of  gun-cotton  have  been  instru- 
mental in  rendering  it  far  more  stable  in  character  than 
it  was  in  the  early  days  of  its  production  upon  a con- 
siderable scale.  At  the  some  time,  although  General  von 
Lenk  and  its  warmest  partisans  consider  that  its  un- 
changeability can  no  longer  be  disputed,  a greater  amount 


of  experience,  combined  with  more  searching  investiga- 
tions than  have  hitherto  been  instituted,  upon  the  possi- 
bility of  its  undergoing  change  when  under  the  influence 
of  moderate  heat,  alone  or  combined  with  that  of  moisture, 
or  when  preserved  under  a variety  of  conditions,  are  un- 
questionably indispensable  before  its  claims  to  perfect 
permanence  can  be  considered  as  properly  established. 
It  has  already  been  ascertained,  by  very  recent  experi- 
ments of  the  lecturer,  that  gun-cotton  prepared  aqd 
purified  with  the  most  scrupulous  care  speedily  under- 
goes some  amount  of  decomposition  when  exposed  to 
temperatures  ranging  from  33s  to  66w  C. ; it  remains  to 
be  seen  whether  such  decomposition,  if  once  established 
by  exposure  of  gun-cotton  to  some  temperature  within 
the  above  limit,  will  cease  permanently  when  the  material 
is  removed  from  the  influence  of  heat,  or  whether  pre- 
cautions or  efficient  supplementary  processes  can  be 
adopted  in  the  manufacture,  to  counteract  the  tendency  to 
change  exhibited  by  gun-cotton  under  the  above  circum- 
stances. These  are  only  some  of  the  points  which  need 
patient  investigation  before  it  is  positively  known  whether 
the  requisite  confidence  can  be  plated  in  the  material,  as 
an  agent  susceptible  of  substitution  for  gunpowder. 

It  haB  been  ingeniously  argued  that  a slight  indication 
of  spontaneous  change  in  gun-cotton  need  give  rise  to  uo 
alarm,  because  gunpowder  is  also  liable  to  slight  spon- 
taneous change,  reference  being  made  to  the  fact  that  a 
very  minute  proportion  of  the  sulphur  in  that  material 
has  been  noticed  10  undergo  oxidation.  It  need  hardly  be 
stated  that  such  a minute  change  cannot  have  the  slightest 
effect  upon  the  stability  of  the  mechanical  mixture  gun- 
powder, in  which  variations  as  regards  purity  and  propor- 
tions of  ingredients  occur  to  an  extent  which  render  this 
change  of  absolute  insignificance  ; whereas,  in  the  case  of 
gun-cotton,  as  now  manufactured,  the  development  of 
acid,  however  minute  the  proportion,  may  very  possibly 
give  rise  to  an  important  disturbance  of  chemical  equili- 
brium in  a compound,  the  stability  of  which  is  based  upon 
the  perfect  uniformity  of  its  composition  ; and  it  may  also 
be  at  once  productive  of  further  change  by  the  tendency 
w hich  the  acid  itself  has  to  exert  chemical  action  upon 
certain  elements  of  the  gun-cotton. 

The  general  properties  of  gun-cotton  as  an  explosive 
agent  have  long  been  popularly  known  to  be  as  follows  : — 
When  inflamed  or  raised  to  a temperature  ranging  between 
J37p  and  150®  C.  it  burns  with  a bright  flash  and  large  body 
of  flame,  unaccompanied  by  smoke,  and  leaves  no  appre- 
ciable residue.  It  is  far  more  readily  inflamed  by  power- 
ful percussion  than  gunpowder ; the  compression  of  any 
particular  portion  of  a mass  of  loose  gun-cotton  between 
rigid  surfaces  will  prevent  that  part  from  burning  when 
heat  is  applied.  The  products  of  combustion  of  gun-cotton 
in  air  redden  litmus  paper  powerfully  ; they  contain  a 
considerable  proportion  of  nitric  oxide,  and  act  rapidly 
and  corrosively  upon  iron  and  gun-metal.  The  explosion 
of  gun-cotton  when  in  the  loose,  carded  condition — the 
form  in  w'hich  it  was  always  prepared  in  the  early  days  of 
its  discovery — resembles  that  of  the  fulminates  in  its 
violence  and  instantaneous  character.  In  the  open  air  it 
may  be  inflamed  when  in  actual  contact  with  gunpowder 
without  igniting  the  latter  ; in  a confined  spaoe,  as  in  a 
shell  or  the  barrel  of  a gun,  the  almost  instantaneous 
rapidity  of  its  explosion  produces  effects  which  are  highly 
destructive  as  compared  with  those  of  gunpowder,  while 
the  projectile  force  exerted  by  it  is  comparatively  small. 


Professor  of  Chemistry  to  Ihe  Royal  Academy. 

—The  members  of  the  Academy  appointed  to  consider 
the  Report  of  the  Royal  Commissioners  have  joined  in  the 
recommendation  of  a professorship  of  “ chemistry  as  ap- 
plicable to  art."  We  have  already  advocated  the  appoint- 
ment as  most  desirable,  and  hope  the  Academicians  will 
soon  give  effect  to  the  recommendation. 
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CHEMICAL  SOCIETY. 

Thursday,  May  5,  1864. 

Professor  A.  W.  Williamson',  Ph.D.,  F.P.S.,  President, 
in  the  Chair. 

Thb  minutes  of  the  previous  ordinary  meeting  having  been 
read  and  confirmed,  the  following  gentlemen  were  balloted 
for  and  duly  elected  Fellows  of  the  Society — via.,  Mr.  T. 
S.  Conysbee,  engineer ; Mr.  Edward  II.  Prentice ; M.  Carl  | 
Schorlemmcr,  Owen’s  College,  Manchester;  and  Mr.  Edward 
F.  Tesch&macher,  Highbury  Park. 

The  President  then  invited  Sir  Benjamin  Brodie  to 
favour  the  Society  with  a discourse  entitled  “ On  the 
Organic  Peroxides  Theoretically  Considered .”  The  lecturer  ' 
then  gave  a most  interesting  and  detailed  account  of  his 
experiments  upon  the  action  of  peroxide  of  barium  upon 
the  organic  acids,  and  proceeded  to  enunciate  the  basis  of 
his  theoretical  views  regarding  the  constitution  of  these 
bodies.  Numerous  tables  of  formula  were  referred  to  in 
the  course  of  the  lecture,  and  many  beautiful  specimens  of 
the  chemical  products  in  question  were  exhibited. 

The  author  commenced  by  giving  an  historical  sketch  of 
the  hypotheses  of  Dalton,  Gerhardt,  and  several  inter- 
mediate schemes  which  have  from  time  to  time  prevailed. 
Most  or  all  of  these  assume  that  the  molecule  of  oxygen  in 
water  stands  related  to  the  hydrogen  exactly  in  a similar 
manner  as  does  chlorine  to  hydrogen  in  hydrochloric  acid, 
and,  consequently,  that  oxygen  is  tho  analogue  of  chlo- 
rine. The  lecturer  believed,  however,  that  he  should  be 
able  to  demonstrate  the  error  of  this  opinion,  and  was 
prepared  to  bring  forward  evidence  to  prove  that  peroxide 
of  hydrogen,  not  oxygen,  was  the  analogue  of  chlorine. 
Thus— 

2IICI  = H2  + Cl„ 

and— 

aH30  = Ha  + HaOj. 

In  viewing  the  constitution  of  bodies  framed  on  the 
ammonia  type,  it  would  be  found  that  amidogen,  H^N, 
stands  for  chlorine ; and  in  proceeding  to  classify  the  ele- 
ments, it  was  known  that  chlorine,  bromine,  and  iodine 
were  alike,  but  that  oxygen  and  sulphur  constituted 
another  group,  and  phosphorus  and  nitrogen  a third.  The 
new  organic  peroxides  would,  however,  arrange  themselves 
beside  chlorine,  &c.,  and  exhibit  many  properties  common 
to  the  elements  of  that  group  ; for  instance,  they  possessed 
powerful  bleaching  properties  ; were  decomposed  by  light 
with  evolution  of  oxygen  gas ; and  their  solutions  imme- 
diately peroxidised  the  proto-salts  of  iron  and  manganese. 

The  preparation  of  the  all-important  agent — the  peroxide 
of  barium,  Ba^O..— was  then  briefly  described.  By  taking 
the  ordinary  crude  product  resulting  from  the  passage  of 
oxygen  gas  over  heated  baryta,  a pure  substance  could  be 
obtained  by  dissolving  in  cold  dilute  hydrochloric  acid,  and 
then  adding  to  the  solution  baryta  water  until  the  precipi- 
tation was  complete.  The  hydrated  peroxide  was  thus 
thrown  down  in  the  form  of  lustrous  crystalline  plates, 
which  should  be  well  washed  and  dried.  By  the  loss  of 
water,  the  substance  fell  to  a white  powder,  somewhat like 
magnesia  in  appearance ; and  in  this  form  it  was  some- 
times employed.  The  action  of  peroxide  of  barium  upon 
anhydrous  benzoic,  succinic,  lactic,  and  camphoric  acids 
had  been  ascertained  : all  these  gave  rise  to  the  production 
of  organic  peroxides,  some  of  which  had  been  already 
nnalysed.  Glacial  acetic  acid,  mixed  with  dry  ether,  fur- 
nished the  peroxide  of  acetyl,  which  exhibited  powerfully 
explosive  properties. 

In  the  preparation  of  peroxide  of  benzovl,  CuIIll(04, 
the  anhydrous  benzoic  acid  or  tho  chloriJe  of  benzoyl 
might  bo  employed.  Equivalent  proportions  of  the 
peroxide  of  barium,  and  either  of  these  compounds,  were 
rubbed  together  in  a mortar,  allowed  to  remain  for  some 
time  in  contact,  then  thrown  upon  a filter,  and  the  chloride 
of  barium,  or  other  soluble  salts,  removed  by  washing  with 
water.  The  product,  after  drying,  could  bo  crystallised 


by  dissolving  in  bisulphide  of  carbon  ; and  by  the  evapora- 
tion of  this  solvent  the  peroxide  of  benzoyl  was  obtained 
in  beautiful  large  white  crystals  like  sugar  candy.  It  was 
necessary  to  attend  strictly  to  the  proportions  ; for  if  more 
than  the  prescribed  amount  of  peroxide  of  barium  be 
employed  the  yield  is  less,  or  the  product  is  altogether 
decomposed,  according  to  a secondary  reaction,  which  was 
thus  expressed 

Bz303  Ba20 . — iBaBzO  + 03. 

No  oxygen  was  evolved,  nor  benzoate  of  barium  formed 
when  the  substances  were  carefully  mixed  in  the  ratio 
required  by  the  formula — 

zBzCl  + Baa02 2 11  a Cl  + Bz202. 

This  peroxide  is  but  slightly  explosive  as  compared  with 
the  corresponding  compound  of  acetyl.  When  boiled 
with  solution  of  caustic  pota&sa,  oxygen  gas  was  evolved, 
and  an  alkaline  benzoate  formed — 

Bz302  + iKHO  = aKB/.O  + O + II30. 

The  evolution  of  oxygen  gas  during  the  decomposition  of 
an  organic  substance  was  alluded  to  as  being  a very  un- 
usual phenomenon. 

By  corresponding  treatment  of  acetic  acid  with  peroxide 
of  barium  a similar  compound  was  formed.  The  author 
employed  a mixture  of  glacial  acetic  acid  and  anhydrous 
ether,  and  digested  for  an  hour  or  two  with  an  equivalent 
proportion  of  the  peroxide  of  barium  gradually  added,  the 
temperature  being  kept  low.  At  the  end  of  this  time  it 
was  filtered,  and  an  etherial  solution  of  the  peroxide  of 
acetyl  passed  through,  which,  on  evaporation,  furnished  a 
viscid  liquid  capable  of  being  crystallised  by  artificial 
cold.  Some  experiments  with  the  etherial  solution  were 
then  shown,  and  many  of  its  leading  properties  thus 
demonstrated,  particularly  its  power  of  bleaching  indigo 
solution,  of  peroxidising  the  recently  precipitated  pro- 
toxide of  manganese,  and  of  liberating  iodine  from  iodic 
acid.  The  action  of  light  upon  the  peroxide  of  acetyl  was 
remarkable,  and  so  far  as  these  experiments  had  proceeded, 
it  appeared  that  the  substance  could  be  preserved  without 
diminution  of  bulk  in  an  open  glass  tube  shielded  from  the 
light,  but  when  exposed  freely  to  sunshine  the  substance 
was  decomposed,  with  liberation  of  oxygen  gas,  and 
returned  to  acetic  acid,  which  then  gradually  evaporated. 
Here,  again,  might  be  traced  a parallel  between  tho  results 
of  the  action  of  light  upon  the  organic  peroxides  and  the 
aqueous  solution  of  chlorine.  Potassa  behaved  also  in  a 
similar  manner,  oxygen  being  eliminated,  and  a salt  of  the 
alkali  formed.  The  violently  explosive  character  of  the 
peroxide  of  acetyl  rendered  it  necessary  to  exercise  the 
greatest  caution  in  its  preparation.  It  was  whilst  being 
engaged  in  the  production  of  a small  quantity  of  the  pure 
substance  for  analysis  that  Professor  Brodie  met  with  the 
accident  which  prevented  his  attending  the  meeting  of  the 
Society  originally  appointed  for  the  delivery  of  this  lecture. 
He  had  obtained  about  thirty  drops  of  the  peroxide  of 
acetyl  by  the  distillation  of  a quantity  of  the  etherial 
solution,  and  was  proceeding  to  dry  the  same  by  the 
gradual  addition  of  fused  chloride  of  calcium,  when,  upon 
dropping  into  the  retort  the  eighth  or  tenth  piece,  the 
whole  of  the  product  suddenly  exploded,  and,  of  course, 
.shattered  the  glass  apparatus  in  which  it  was  contained. 
The  same  property  in  a minor  degree  was  exhibited  by 
the  peroxide  of  benzoyl;  a small  quantity  of  this  substance 
was  then  heated  in  a test  tube,  w hen  it  detonated  slightly. 
Under  these  circumstances,  the  lecturtr  found  that  about 
half  the  constituent  carbon  escaped  as  carbonic  anhydride, 
the  rest  being  occupied  in  the  formation  of  two  or  three 
resinous  bodies,  which  had  not  yet  been  examined. 

The  second  division  of  the  subject  comprehended  an 
account  of  the  peroxides  of  radicals  of  the  diatomic  acids. 
Under  this  head  much  less  was  known,  but  the  author 
had  prepared  the  peroxides  corresponding  to  succinic, 
camphoric,  and  lactic  acids,  of  which  ho  had  partially 
made  the  analyses,  and  ascertained  tliat  their  general  pro- 
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parties  were  bleaching  and  oxidising.  From  anhydrous 
camphoric  acid,  C!0H,40a,  the  author  had  succeeded  in 
preparing  the  barium  salt  of  an  anhydrous  bibasic  radical. 
Its  formula  was  Cl0HuO0Ba-. 

Succinic  acid  gave  a similar  barium  compound,  which 
was  soluble  in  water,  and  when  the  solution  was  heated 
it  gave  off  oxygen,  and  furnished  a white  precipitate  of 
the  ordinary  succinate  of  barium.  The  peroxide  of  sue- 
cinyl  was  so  rapidly  changed  that  it  had  not  yet  been  ob- 
tained in  a pure  state.  Bodies  of  this  class  were  dis- 
tinguished by  their  power  of  effecting  the  peroxidation 
of  the  hydrated  protoxide  of  manganese,  but  they  did 
not  evolve  oxygen  from  chromic  and  manganic  acids.  It 
would  be  evident  from  the  foregoing  statement  that  the 
organic  peroxides  would  arrange  themselves  iuto  two 
groups,  vis.,  the  monatomic  and  the  diatomic  analogues  of 
chlorine.  This  difference  might  be  symbolised  by  the 
equations — 

1.  C,H*  + Cl,  = aCHjCl. 
a.  C,H4  + Cl,  = C,H4Clg. 

From  the  preceding  investigation  tho  author  considered 
himself  justified  in  announcing  the  existence  of  a group 
of  chemical  substances,  which  comport  themselves  exactly 
like  chlorine,  and  are  constituted  of  organic  radicals  in 
association  with  a maximum  of  oxygen.  These  facts  lent 
support  to  the  binary  theory  of  salts  as  originally  pro- 
posed by  Dulong,  and  established  by  the  later  experiments 
of  Daniell  and  Miller  ; and,  taken  in  conjunction  with  the 
theory  of  radicals  as  advocated  by  Laurent  and  Gerhardt, 
Williamson,  Kekulf*,  and  others,  offered  a complete  and 
satisfactory  explanation  of  many  hitherto  doubtful  chemical 
reactions.  Reference  was  made,  in  conclusion,  to  the  dis- 
appearance of  oxygen  at  the  positive  pole  during  the 
electrolysis  of  water  and  of  dilute  sulphuric  acid.  Maid- 
inger  had  shown  that  when  sulphuric  acid  of  the  gravity 
rj  was  decomposed  by  the  battery  a very  notable  diminu- 
tion in  the  proportion  of  oxygen  was  observed,  and  that 
the  liquid  acquired  the  property  of  separating  iodine  from 
hydriodic  acid.  He  had  attributed  this  result  to  the  pro- 
duction in  the  liquid  of  the  peroxide  of  hydrogen,  but 
the  lecturer  considered  it  more  probable  from  the  chromic 
acid  reaction  that  a sulphur  acid  higher  in  the  series  than 
•ulphuric  acid  was  generated,  and  that  the  formation  of 
pcraulphuric  acid,  HaSOa,  would  hereafter  be  substantiated. 
It  was,  however,  necessary  to  admit  at  once  the  policy  of 
framing  a new  group  of  radicals,  which,  although  com- 
pound, were  to  be  treated  of  exactly  in  the  same  manner 
as  chlorine.  This  analogy  to  chlorine  suggested  many 
promising  lines  of  research  ; thus.  Are  the  organic  per- 
oxides capable  of  uniting  with  olefiant  gas  and  with  car- 
bonic oxide  } And  will  it  be  possible  to  form  substitution 
compounds  in  which  these  new  bodies  will  replace  hydrogen  ? 

The  President  rose  to  offer  in  the  name  of  the  Society 
a tote  of  thanks  to  Professor  Brodie  for  the  masterly  dis- 
course with  which  he  had  favoured  them.  The  interest 
which  attaches  to  the  substances  described,  which  are 
both  compounds  of  radicals  and  radicals  in  themselves, 
is  such  that  the  whole  subject  deserves  to  be  written  in 
golden  letters  in  the  annals  of  the  Society.  He  wished 
to  ask  the  lecturer  whether  he  found  it  possible  to 
“lock  up”  two  molecules  into  one  compound  radical  ? 

Professor  A.  W.  Hofmann  had  listened  with  great 
pleasure  not  only  to  that  portion  of  the  discourse  which 
treated  of  a rich  variety  of  chemical  reactions,  but  par- 
ticularly to  the  lecturer’s  remarks  wherein  he  sketched 
out  the  future  of  his  discoveries.  For  his  own  part,  he 
was  anxious  to  hear  some  account  of  the  parallelism 
between  chlorine  and  the  organic  peroxides  with  regard 
to  their  action  on  ammonia. 

Professor  Wanklyx  referred  to  the  artificial  production 
of  glycol  by  the  direct  action  of  peroxide  of  hydrogen 
upon  ethylene,  ab announced  by  Carius,  as  having  already 
realised  one  of  the  speculations  entertained  by  the  lecturer. 
Mr.  Smee  and  Sir  Robert  Kane  offered  some  remarks 


in  confirmation  of  the  binary  theory  of  salts,  and  the 
support  to  be  gathered  from  the  law  of  electrolysis, 
certain  technical  points  in  the  voltaic  deposition  of  copper 
being  likewise  referred  to. 

Dr.  W.  A.  Miller  considered  that  the  simple  view  of 
electrolytic  decomposition  which  was  sometimes  advocated 
was  untrue  in  a great  number  of  instances.  There  w'ere 
often  several  products — not  two  only — formed  simulta- 
neously, and  the  results  w ere  then  more  complicated  than 
had  been  represented. 

Sir  Benjamin  Brodie,  in  reply,  stated  that  he  had 
endeavoured  to  prepare  organic  peroxides  containing  two 
radicals  or  molecules — thus  benzoyl  and  acetyl  had  been 
tried  in  admixture — but  he  had  not  yet  succeeded  in  asso- 
ciating them  or  any  other  members  of  distinct  series. 
Respecting  the  production  of  glycol  through  the  interven- 
tion of  peroxide  of  hydrogen,  he  did  not  consider  that 
there  were  sufficient  grounds  for  believing  that  this  had 
really  been  accomplished.  The  experiments  alluded  to  by 
Professor  Wanklyn  did  not  appear  to  be  sufficiently 
specific.  The  term  “peroxide  of  hydrogen”  was  always 
applied  to  a solution  of  that  substance  in  water,  but  he 
hoped  the  day  w as  not  far  distant  when  the  pure  peroxide, 
HaOa,  would  be  isolated.  The  action  of  ammonia  upon 
peroxide  of  benzoyl  had  been  partially  investigated.  The 
products  were  benzoic  acid,  benxaraide,  and  nitrogen,  but 
there  appeared  to  be  other  bodies  formed  which  could  not 
yet  be  defined. 

The  meeting  was  then  adjourned  by  the  President  until 
the  19th  instant,  and  the  titles  of  several  papers  were 
announced. 


Thursday,  May  19,  1864. 

The  minutes  of  the  previous  meeting  having  been  read 
and  confirmed. 

The  President  announced  that  steps  had  been  taken  by 
the  Council  for  the  purpose  of  aiding  the  subscription 
towards  the  erection  of  a memorial  to  Sir  Humphry  Davy 
in  Penzance.  It  had  been  resolved  to  appoint  Mr.  West 
collector,  and  any  funds  placed  in  his  hands  would  be  in 
clue  course  forwarded  in  the  name  of  the  Society  to  the 
Cornwall  Committee. 

Mr.  Conysbee  was  formally  admitted  a Fellow  of  the 
Society ; and  Dr.  Wrightson,  of  Birmingham,  and  Mr. 
Manning  Prentice,  of  University  College,  London,  were 
duly  elected  by  ballot. 

The  President  had  much  pleasure  in  announcing  that 
among  the  visitors  with  whom  they  were  favoured  on  the 
present  occasion  was  Dr.  De  Vrij,  who  had  lately  returned 
from  Java. 

A paper  " On  the  Constitution  of  Wood  Spirit,*'  by  Mr. 
William  Dancer,  of  Manchester,  Dalton  Scholar,  was  read 
by  the  Secretary.  The  author  had,  upon  the  recommen- 
dation of  Professor  Roscoe,  undertaken  the  chemical 
examination  of  crude  wood  spirit,  and  had  been  led  by 
his  experiments  to  the  conclusion  that  four  different  sub- 
stances in  admixture  made  up  the  bulk  of  the  rough  com- 
mercial product.  The  separation  of  these  was  conducted 
in  the  following  manner:— The  crude  spirit  was  treated 
with  chloride  of  calcium  and  submitted  to  fractional  distil- 
lation, or  a larger  quantity  of  the  wood  spirit  was  dried 
over  quick-lime,  and  then  distilled  from  hydrate  of  soda, 
whereby  the  acetate  of  methyl  was  decomposed.  The 
acetone  was  then  separated  by  digesting  with  bisulphide 
of  soda,  and  the  residual  liquor  distilled  from  lused 
potnssa.  After  employing  chloride  of  calcium  to  unite 
with  the  methylic  alcohol,  a liquid  passed  over  between 
the  temperatures  of  55°  and  70”  C,  upon  which  sodium 
had  no  action.  This  product  was  found  to  be  bimethyl- 
acetal,  having  the  boiling  point  63-64°  C,  and  vapour 
density  equal  to  3*165  ; calculation  demanding  the  number 
3*114.  Its  specific  gravity  at  zero  Centigrade  was  0-8787, 
as  compared  with  water  at  itf  maximum  density,  viz.,  at 
4°  C.  All  its  properties  agreed  with  those  described  by 
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Wurt*  as  appertaining  to  the  product  of  the  action  of 
binoxide  of  manganese  and  sulphuric  acid  upon  a mix- 
ture of  ethylic  and  methvlio  alcohols.  The  quantity  of 
bimethyl -acetal  found  in  two  litres  of  ordinary  wood 
spirit  varied  in  different  samples  from  io  to  *o  grammes. 
The  author  concluded  by  summing  up  the  constituents  of 
crude  wood  naphtha,  and  stated  that  besides  the  great 
bulk  of  methylic  alcohol  there  were  present  acetate  of 
methyl,  acetone,  and  hiinethyl-acetal,  but  he  ignored 
altogether  the  existence  in  this  product  of  the  substance 
hitherto  described  under  the  name  of  xylvl. 

The  next  communication,  by  Dr.  J.  II.  Gladstone  and 
Mr.  Holmes,  M On  the  C Kloro- phosphide  of  Sitrogen,  and  on 
ttoo  new  Acids  related  thereto,”  was  read  by  Dr,  Odling. 
The  authors  refer  to  a previous  publication  on  the  same 
subject  ^by  Dr.  Gladstone  alone  in  the  third  volume  of  the 
Society's  Quarterly  Journal , wherein  it  was  stated  that  the 
chloro-phosphide  had  the  formula  P3N2C16.  Laurent,  in 
1850,  questioned  the  accuracy  of  this  expression  from 
considerations  of  a theoretical  nature,  and  the  authors 
were  now  prepared  to  admit  as  the  correct  formula  that 
proposed  by  the  eminent  French  chemist,  viz.  : — PjNaCI#. 
Ihis  substance  was  produced  by  the  action  of  ammonia 
upon  pentachloride  of  phosphorus,  but  the  simplest  ex- 
pression in  the  form  of  an  equation  did  not  by  any  means 
represent  the  changes  actually  occurring.  The  two  acids 
were  named  respectively  azo-phosphoric  and  deulazo- 
phosphoric,  and  one  of  the  most  striking  peculiarities  of 
the  latter  was  that  the  ferric  salt  was  soluble  in  ammonia, 
peutuio-phosphoric  acid  was  produced  by  the  action  of 
dry  ammonia  gas  on  the  oxychloride  of  phosphorus 
(Wurtz),  and  was  soluble  in  water,  and  from  the  copper 
or  iron  salt  by  the  effect  of  heat  the  azo- phosphoric 
ftcid  was  formed.  The  deutazo -phosphate  of  iron 
FejPjNlIjOj,  was  very  soluble  and  hygroscopic,  and 
the  zinc,  copper,  and  barium  salts  had  boon  prepared 
and  examined.  The  analysis  of  tho  azophosphate  of  silver 
led  to  the  formula — Ag: P2NaH40,.  The  names  **  pyro- 
phoaphamic  acid  " and  '•  pyrophosphordiamic  acid " had 
been  proposed  for  these  compounds,  but  were  not  generally 
adopted. 

The  President  considered  there  was  no  reason  to  hesitate 
in  writing  the  equation  explanatory  of  the  production  of 
the  chlorophosphide  of  nitrogen  as  follows 

3XH,  + jPCI*-9HC1  + P,N,01r 

Mr.  Holmes  stated  that  the  amount  of  the  product  was 
»o  small  that  this  equation  could  not  truly  express  the 
change ; there  appeared  to  be  secondary  products  which 
engaged  some  of  the  phosphorus. 

At  this  stage  of  the  proceedings  the  President  v acd 
the  chair,  which  was  then  occupied  during  the  remainder 
of  a long  evening  by  Mr.  Warington,  and  the  following 
papers  were  read,  viz. On  a Seto  Method  of  Gas 
Analysis,”  by  the  President  and  Dr.  Kdssrll  ; and  the 
President  afterwards  favoured  the  Society  with  some 
remarks  14  On  the  Classification  of  the  Elements  according  to  I 
their  Atomic  Weights.”  An  ubstract  of  these  continuities-  j 
tions  must,  from  want  of  space,  be  deferred  until  next  week. 


ACADEMY  OF  SCIENCES. 

A lay  16. 

M.  Bodssinoadlt  communicated  the  first  part  of  a memoir 
*' On  f egetation  in  Darkuees”  The  author  brings  forward 
several  experiments  which  prove  that’ the  growth  of  a 
plant  in  the  dark  is  supported  entirely  at  the  expense  of 
the  seed.  We  give  the  results  of  one  experiment,  made 
with  grains  of  wheat  or  maize  sown  in  moistened  sand, 
and  kept  quite  in  tho  dark  : — 

Weight  of  seed  • . . 0*926  milligrammes. 

Weight  of  plant  grown  .0-566  „ 

Less  of  weight  . . 0*360  „ 


Another  grain  was  sown  in  the  same  soil,  but  exposed  to 
light.  In  this  instance  the  results  were  as  follows 
Weight  of  seed  . . . 0*922  milligramme*. 

Weight  of  plant  . . 0-293  „ 


Gain  of  weight  . • 0*371  „ 

It  is  interesting  also  to  compare  the  gain  or  loss  of  coxbaa, 
oxygen,  and  hydrogen  in  these  two  cases 

lu  the  light.  la  the  dark. 

Carbon  aoquired  , . 0*1926  lost  0-159* 

Hydrogen  acquired  . . 0*0200  „ 0 02 3* 

Oxygen  acquired  * . 0*1591  „ 01766 

Thus  it  is  seen  that  under  the  influence  of  air  tad 
moisture,  in  a soil  deprived  of  manure,  a plant  in  the  light 
assimilates  carbon,  and,  at  the  saute  time,  lixes  hydrogen  * 
and  oxygen  in  the  proportions  to  form  water.  In  the 
dark,  on  the  contrary,  carbon  is  eliminated,  and  *0  ure 
hydrogen  and  oxygen  also  in  the  proportions  to  form  water. 

A note,  by  M.  Lemoine,  " On  the  Action  of  Red  Phos- 
phorus on  Sulphur gives  an  account  of  some  compound! 
of  the  two  elements.  The  author  found  that  when  these 
two  bodies  reacted  on  each  other  they  produced  a com- 
pound having  the  formula  PsS..  This  compound  U in- 
variably produced,  whatever  the  proportions  employed 
may  be.  It  is  a very  stable  body,  not  oxidising  in  the 
air,  which  crystallises  in  the  right  rhombic  prismatic 
system,  boils  and  distils  between  300°  and  40c9  C.,  and 
dissolves  in  sulphide  of  carbon  and  chloride  of  phos- 
phorus, from  which  latter  solution  water  separates  it 
unaltered.  Alcohol  and  ether  dissolve,  but,  at  the  tame 
time,  decompose  it.  It  is  perfectly  soluble  in  the  sulphide* 
of  potassium  and  sodium.  Caustic  potash  dissolve*  it 
even  in  the  cold,  disengaging  a mixture  of  hydrogen  and 
phosphuretted  hydrogen.  Assisted  by  heat,  the  reaction 
produces  sulphide  of  potassium  and  phosphite  of  potash. 
We  ought  to  say  that  the  author  produced  the  compound 
by  heating  the  two  constituents  together,  and  then  sepa- 
rated it  by  means  of  sulphide  of  carbon,  in  which,  a*  w< 
have  said,  it  easily  dissolves. 

M.  Wurtz  contributed  the  second  part  of  an  elaborate 
paper  '*  On  the  P tally  lie  Compounds The  author  states, 
as  the  results  of  his  researches,  that  there  exist  two  series 
of  diallylio  compounds.  The  radical  diallyl  may  com- 
bine with  one  or  with  two  molecule*  of  hydriodtc  acid, 
and  form  also  corresponding  acetates  and  hydrates.  The 
two  series  arc  double,  and  just  as  the  compounds  of  the 
diatomic  series  of  diallyl  are  isomeric  with  the  hexyuc 
compounds,  so,  in  the  mono-atomic  series,  there  appears 
to  exist  two  isomeric  hydrates. 

M.  Hardy  presented  a note  " On  the  Decomposition  oj 
Uric  Acid  by  Bromine , and  the  Action  of  Heaton  Alloxan." 
Bromine  gives  no  substitution  products  with  uric  acid, 
but  in  the  presence  of  water  splits  it  up  into  alloxan  and 
urea,  forming,  at  the  same  time,  hydrobromic  acid.  U 
the  temperature  bo  high,  more  complex  changes  tale 
place,  and  parabanic  and  oxalic  acid*  ure  formed,  with 
some  hydrobromate  of  ammonia.  Chlorine  and  iodine 
give  results  similar  to  those  with  bromine.  Allox*® 
heated  to  150°  loses  two  atoms  of  water  j if  the  heat  be 
carried  to  250°  it  loses  no  more  water,  but  acquire*  the 
propertv  of  giving  coloured  solutions.  When  treated 
with  a base  this  modified  alloxan  fixes  two  atoms  of  water, 
and  forms  an  acid  identical  in  composition  with  alloxatuc 
acid,  but  which  gives  coloured  salts.  The  author  pro- 
poses to  call  this  1 so  alio  tan  ic  Acid.  The  author  belief* 
that  the  purple  compound  produced  in  the  well-know® 
nitric  acid  and  ammonia  lest  for  uric  acid  is  not  murcxhU, 
but  isoalloxonate  of  ammonia. 


C'lirmlcMl  Uo«ir*y. — The  next  meeting  of  thb 
Society  will  be  held  on  Thursday  next,  at  eight  o'clock, 
when  the  following  paper  will  be  read  : — “ Discriminate 
of  Organic  Bodies  by  their  Optical  Properties,"  by  Pr#F- 
Btokes. 


Onmcu.  N«w»,\ 
MmjtZ 8,1«4.  / 
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Communicated  by  Mr.  Vaughan,  Patent  Agent,  15,  Southampton 
Building*,  Chancery  Liluc,  W.C. 

Grant*  of  Protitional  Protection  for  Six  Month*. 

937.  Thomas  Steven,  Glasgow,  and  Charles  Batty,  Lon- 
don, *'  Improvements  in  arrangements  and  apparatus  for  | 
ventilating,  for  protecting  from  heat,  and  for  heating  and  j 
cooking.” — Petition  recorded  April  14,  1864. 

993.  D‘ Herman  Lomcr,  Brussels,  Belgium,  11  Obtaining 
colouring  matter  as  substitute  for  aniline  colours.** — Peti- 
tion recorded  April  21,  1864. 

1071.  George  Schaub,  New  Hanley  Hoad  West,  Upper 
Holloway,  Middlesex,  44  An  improved  mode  of  trans- 
mitting currents  of  electricity  for  telegraphic  purposes.” 
107a.  Thomas  Goulston  Ohislin,  Hatton  Garden,  Lon- 
don, 44  Improvements  in  the  treatment  and  application  of 
sea-weed.” — Petitions  recorded  April  18,  1864. 

1073.  Marc  Antoine  Francois  Mentions,  Westminster, 

41  An  improved  apparatus  fur  the  capsulation  of  fluid 
medicines.” — A communication  from  Jules  Viel,  Tours, 
France. 

1076.  Richard  Hudson  Smithelt,  Inner  Temple,  and 
John  Davidson,  Temple  Street,  Blackfriars,  “ Improve- 
ments in  treating  clay,  artificial  stone,  metal,  or  other 
plastic  or  malleable  material,  to  render  it  more  suitable 
for  constructive  purposes.” 

1077.  John  Davidson,  Temple  8treet,  Blackfriars,  “Im- 
provements in  the  manufacture  of  bricks  or  blocks  for  use 
in  the  formation  of  arches  from  clay,  artificial  stone,  or 
other  similar  plastic  materials,  and  in  the  apparatus  used 
in  auch  manufacture.” 

1081.  Richard  Archibald  Brooman,  Fleet  Street,  Lon- 
don, “ A new  method  of  treating  wood  and  other  ligneous 
substances  in  order  to  produce  alcohol  and  to  obtain  the 
cellular  tissue  or  fibre  from  such  substances  applicable 
to  the  manufacture  of  paper  and  other  uses.” — A com- 
munication from  Francois  Marie  Bachet  and  Etienne 
Mac  hard,  Annecy,  France. 

ic8z.  John  M*Call,  Houndsditch,  London,  and  Bcvan 
George  Sloper,  Walthamstow.  Essex,  *♦  Improvements  in 
preparing  and  preserving  food.” 

1087.  Frank  Clarke  Hills,  Deptford,  Kent,  44  Improve- 
ments in  and  applicable  to  furnaces  to  be  used  in  the 
manufacture  of  gas/* 

1088.  Frank  Clarke  Hills,  Deptford,  Kent,  44  Improve- 
ments iu  the  purification  of  gas,  and  in  obtaining  a valuable 
product  in  the  process,  and  for  the  preparation  of  some  of 
the  materials  to  be  used  in  the  said  purification.*’ — Peti 
tiuns  recorded  April  29,  1864. 

1095.  Richard  Archibald  Brooman,  Fleet  6treet,  Lon 
don,  *•  Improvements  in  tanning.”  A communication  from 
Barthelemy  Picard,  Putcaux,  France, 

1 100.  James  Lee  Norton,  Belle  Sauvage  Yard,  Ludgatc 
Hill*  London,  Francis  Gregory  and  James  Salmon,  Man 
cheater*  Lancashire,  44  Improvements  in  presses  and  ippa< 
ratus  connected  therewith,  and  in  pressing  fats,  seeds, 
shoddy,  cotton  waste,  tobacco,  and  paper.” — Petitions 
recorded  April  30,  1864. 

1107,  Peter  Armand  Lecomte  de  Fontaineraoreau,  Rue 
da  la  Fidelity,  Paris,  France,  44  Certain  improvements  in 
apparatus  lor  washing  ores  and  other  substances,  and  in 
separating  earth  and  other  impurities  adhering  to  them.’ 
A communication  from  Jean  Emile  Austruy,  Paris,  France. 
—Petition  recorded  May  2,  1864. 

ini.  Alfred  Watson  Gittens,  Hull,  Yorkshire,  44  An 
improved  method  of  finishing  photographic  pictures  and 
marbled  papers,  and  improvements  in  pressing  rolls  em 
ployed  therein,  and  applicable  to  other  pressing  rolls.” 
118.  William  Smith,  Lower  Bagot  Street,  Dublin, 
44  Improvements  in  the  manufacture  of  artificial  fuel.**— 
Petitions  recorded  May  3,  1864. 


1119.  Edward  Beane*,  Argyll  Street,  London,  44  Im- 
provements in  the  treating  of  animal  charcoal.” 

nxi.  Benjamin  Hammer  ton,  Boltou,  Lancashire,  “ Im- 
provements in  miners’  safety  lamps.” 

1113.  William  M'Vitie,  Glasgow,  N.B.,  44  Improved 
arrangements  for  inducing  the  circulation  of  a liquid  for 
condensing  or  refrigerating.” 

1125.  Thomas  Henry  Rees,  Dennett  Road*  Hatchom, 
Surrey,  “ Improvements  in  blue  colouring  matters  for 
washing  purposes,  aud  in  receptacles  for  containing  the 
same  ready  for  use.”  , 

1128.  John  Thompson,  Hilldrop  Creacent,  Camden 
Road,  **  Improvements  in  apparatus  for  securing  stoppers 
for  bottles.” — Petitions  recorded  May  4,  1864. 

1161.  Alfred  Vincent  Newton,  Chancery  Lane,  Middle- 
x,  “ Improved  apparatus  for  facilitating  the  inhalation 
of  medicinal  substances.”— A communication  from  John 
Jones,  New  York,  U.S.— Petition  recorded  May  7,  1864* 

1173.  Francis  Herbert  Wenham,  Union  Road,  Clapham, 
Surrey,  44  Improvements  in  motive  power  engines  woiked 
by  explosive  mixtures  of  gas  or  vapour.”  — Petition 
recorded  May  9,  1864.  , 

1187.  Nathau  Thompson,  Abbey  Gardens,  St.  Johns 
Wood,  Middlesex,  44  Improvements  in  apparatus  for 
stopping  bottlea,  jars,  and  other  vessels.”— Petition  re- 
corded May  10,  1864. 

Sotice*  to  Proceed. 

30.  Joseph  Judge  Hays,  Hitchin,  Hertford,  44  Improve- 
ments in  the  manufacture  of  peat  charcoal,  and  in  the 
apparatus  employed  therein.”— Petition  recorded  January 
5,  1864. 

101.  William  Jeremiah  Murphy,  Cork,  Deland,  “ An 
improved  steam-brewing  copper.” 

106.  Nathan  Thompson,  Abbey  Gardens,  St.  John  a 
Wood,  Middlesex,  “ Improvements  in  apparatus  for  stop- 
ping bottles,  jars,  and  other  vessels,  which  improvements 
are  also  applicable  to  stopping  the  muzzles  of  firearms.” — 
Petitions  recorded  January  14,  1864. 

109.  John  Edward  Baker,  Birmingham,  Warwick,  “ Im- 
provements in  retorts  and  furnaces  for  distilling  coal  and 
peat,  aud  other  solid  hydrocarbons,  for  the  manufacture  of 
volatile  oils  therefrom,  which  improvements  may  also  he 
applied  to  retorts  and  furnaces  used  for  other  purposes.’  ’ 
Petition  recorded  January  15,  1864. 

195.  Robert  Alfred  Wright,  Pontonvilie  Road,  Middle- 
sex, and  Ernest  Wright,  Nelson  Square,  Surrey,  “Im- 
provements in  apparatus  for  consuming  smoke  and  pro- 
moting the  combustion  of  fuel  in  furnaces.”— Petition 
recorded  January  23,  1864, 

331.  James  Webster,  Lee  Crescent,  Birmingham,  YYar- 
wick,  44  Improvement*  in  the  preparation  of  paints  or 
varnishes.”— Petition  recorded  February  8,  1864. 

335.  John  Clutlon  Blair  Halt,  Birmingham,  Warwick, 
44  Improvements  in  protecting  iron  ships  and  vessels  from 
corrosion.” — Petition  recorded  February  9,  1864. 

436.  William  Charles  Page,  Millw  all,  Poplar,  Middle- 
sex, 44  An  improved  composition  for  coating  ships'  bot- 
toms.”— Petition  recorded  February  19,  1864. 

952.  Charles  Doughty  and  William  Drake  Key,  Lincoln, 


44  Improvements  in  treating  a product  obtained  in  refining 
the  oil  of  cottonseeds.” — Petitions  recorded  April  15,  1864. 

Honorary  at  Cambridge. — Of  ftll  the 

honorary  degrees  to  be  conferred  at  the  approaching  Royal 
visit  to  the  University  of  Cambridge,  none,  it  must  be 
confessed,  will  be  more  worthily  bestowed  than  those  on 
Dr.  Hofmann  and  Professor  Wheatstone. 

Royal  Institution.— Tuesday,  May  Jl,  at  three 
o’clock.  Professor  Matshall,  “On  Animal  Life.”  Thurs* 
day,  June  2,  at  three  o’clock,  J.  Hullah,  Esq.*  “ On 
Music  (i6cc — 1750).”  Friday,  June  3,  at  eight  o’clock, 
Professor  Frankland.  Saturday,  June  4,  at  three  o’clock* 
Alexander  S.  Herschel,  Esq.,  “ On  Falling  Stars.” 


a6a  Correspondence- 
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Hicks'  Standard  Barometer. 

To  the  Editor  of  the  Chemical  News. 

Sir, — It  is  no  doubt  generally  believed  that  papers  re- 
ceived and  published  by  the  Royal  Society  arc  subjected 
to  a more  rigid  scrutiny  than  is  usually  adopted  in  the 
other  so-called  learned  societies.  Although  probably  the 
responsibility  is  supposed  to  rest  with  the  author  of  the 
paper,  yet  still  by  this  supposed  greater  care  in  accepting 
papers  the  Royal  Society  assumes  a greater  amount  of  this 
responsibility,  and  at  least  gives  the  sanction  of  its  autho- 
rity to  the  paper  as  a new  and,  more  or  less,  a valuable 
contribution  to  science.  In  the  proceedings  for  this  year, 
page  169,  is  published  a description  of  a standard  baro- 
meter, which,  from  the  way  it  is  introduced,  would 
be  accepted  by  the  readers  as  quite  new  and  original. 
In  connection  with  this  subject,  I beg  leave  to  draw 
your  attention  to  the  following  quotation — not  from 
some  obscure  contribution  to  science  buried  under  the 
great  accumulation  of  learned  and  unlearned  lore  which 
the  press  is  continually  pouring  forth  in  such  an  abund- 
ance that  the  admirable  Crichton  himself  would  be 
baffled  in  attempting  to  master  it  all,  but  from  a work 
supposed  to  be  in  every  scientific  library — the  Encyclo- 
paedia Brittanica,  seventh  edition,  184a,  vol.  iv.,  page  391, 
and  again  appearing,  probably  from  the  same  stereotype 
plates,  in  the  eighth  edition  : the  writer  is  Sir  J.  Leslie  : — 

44  The  moBt  accurate  construction  of  a barometer  of  this 
kind  [the  conical  barometer  invented  by  Amontous  in 
1695]  is  attained  by  joining  two  tubes  that  have  even,  but 
unequal,  bores,  the  longer  and  narrower  being  uppermost. 
If  the  width  of  the  upper  tube  were  supposed  to  be  to 
that  of  the  under  one  as  two  to  three,  the  scale  would  be 
enlarged  three  tiroes,  since  by  descending  three  inches 
from  the  top,  and  consequently  two  at  the  bottom,  the 
column  would  suffer  a contraction  of  one  inch  in  height. 
This  species  of  barometer  is  thus  recommended  by  its 
simplicity  and  its  ample  range.  But  the  bore  of  the  tube 
being  indispensably  small,  the  mercury  moves  with  diffi- 
culty, and  resists  the  impression  of  minute  changes  of 
external  action.’* 

I could  mention  the  names  of  persons  in  London  and 
elsewhere  who  have  made  such  instruments  long  since ; 
but  the  defect  here  alluded  to  has  no  doubt  prevented  any 
very  general  adoption  of  this  form  of  barometer ; and  it 
can  only  be  removed  by  Whiting’s  pi  in,  ns  shown  by  Mr. 
Becker  in  the  soirte  of  the  Royal  Society  last  year— viz., 
by  using  a larger  tube  and  a moveable  piston  at  the  bot- 
tom. But  there  appear  to  be  practical  difficulties  attend- 
ing this  form  also.  Mr.  Becker  told  me,  and  no  doubt 
others,  that  Whiting  had  also  constructed  instruments  as 
above  described.  Most  persons  familiar  with  the  instru- 
ment will,  I think,  from  the  defect  alluded  to  by  Sir  J. 
Leslie,  still  doubt  the  applicability  of  this  form  of  instru- 
ment as  a standard  barometer,  at  least  until  proved  by 
actual  work.  But  the  following  extract  from  the  same 
work  (page  4C0)  and  by  the  same  author  will  show  that 
the  plan  of  adapting  a scale  of  inches  to  it  is  more  than 
twenty  years  old  : — 

“ A modification  of  the  conical  barometer,  in  travelling, 
we  have  ourselves  employed.  The  principal  part  consists 
of  a small  steel  stop-cock  ; a gloss  tube,  31  or  32  inches 
long,  with  a bore  of  the  tenth  of  an  inch,  scaled  at  the 
top  and  filled  with  quicksilver,  is  cemented  into  one  end 
of  the  stop-cock,  and  into  the  other  end  is  cemented  an 
open  and  wider  tube,  16  inches  or  more  in  length,  and 
having  its  diameter  above  the  eighth  of  an  inch.  This 
compound  tube  is  lodged  in  a walking  stick  divided  into 
inches  and  tenths  through  its  whole  extent,  or  only  at  the 
upper  part,'* 

It  is  true  there  is  no  mention  of  verniers  here,  but 
seeing  that  scarcely  any  barometer  sold  is  without  ver-  1 


■Miscellaneous. 


niers,  the  addition  of  these  seems  hardly  sufficient  to 
warrant  recording  their  adoption  as  among  the  scientific 
discoveries  and  inventions  of  the  year.  It  may  be  confi- 
dently asserted  that  if  any  competent  maker  received  an 
order  for  a barometer  to  be  made  from  Sir  J.  Leslie’s  de- 
scription, he  would  have  made  it  with  verniers,  and  most 
probably  have  divided  it  exactly  as  the  instrument  de- 
scribed in  the  Proceedings  of  the  Royal  Society,  without 
thinking  for  a moment  that  he  was  making  a new  instrument. 

It  may  be  considered  quite  allowable  in  the  way  of 
trade  for  a maker  to  introduce  an  instrument  little  known, 
and  if  the  trade  accept  it  as  such,  to  sell  it  with  his  own 
name  attached  to  it,  and  it  would  be  very  foolish  for  him 
not  to  avail  himself  of  any  honourable  and  straightforward 
moans  of  introducing  his  instruments  and  his  name  to 
public  notice,  but  it  w as  hardly  to  be  anticipated  that  the 
Royal  Society  would  stamp  with  its  authority  claims 
which  can  thus  be  so  completely  set  aside  by  extracts 
from  so  popular  a work  ; and  as  no  doubt  the  Procetdmgt 
of  the  Royal  Society  would  be  generally  considered  autho- 
ritative in  matters  connected  with  the  history  of  science, 
perhaps  you  will  consider  these  observations  worth  re- 
cording in  your  columns.  It  may  be  mentioned  that  this 
barometer  as  first  described  without  the  scale  of  inches 
appears  in  the  “ Journal  of  the  Society  of  Arts ” for  the 
1st  of  April ! as  a newly-invented  instrument. 

I am,  &c.  W.  Symoxs. 

17,  St.  Mark's  Crescent,  Regent's  Park,  May  19. 


MISCELLANEOUS. 

YOUNG  e.  FERNIE. 

(Continued  from  page  151.) 

Dr.  Hofmaxn's  evidence  continued : I have  read  the 
extracts  from  the  works  of  Morand.  [“  The  Art  of  Work- 
ing Coal  Mines.”  By  M.  Morand.  First  part — 44  Coal  and 
Coal  Mines.”  Paris:  1768.  Second  part — 44  Theoretical 
and  Practical  Essay  on  the  Different  Applications  of  Coal 
for  Manufactories,  Factories,  and  Domestic  Use.**  Paris  : 
1777.  This  work  contains  a description  of  Genssane's 
method  by  which  bitumen  was  obtained  from  coal  by  a 
downward  distillation.  The  apparatus  employed  appears 
to  have  been  a clay  retort  which  when  filled  with  coal  was 
closed ; at  the  bottom  of  the  retort  was  a gutter,  and  only 
one  outlet  supplied  with  a long  copper  pipe  inclined  down- 
wards ; this  pipe  communicated  with  a cast-iron  vessel  to 
receive  the  bitumen  flowing  out.  Another  copper  pipe 
rising  vertically  was  fixed  to  the  descending  pipe,  and 
served  for  the  evaporation  of  the  * sulphur  vapours.*  The 
retort  was  heated  until  it  became  slightly  red,  and  at  that 
degree  of  heat  the  bitumen  was  said  to  flow  into  the 
receiver.  The  bitumen  is  described  as  very  greasy,  and 
suited  for  greasing  carriage  wheels.  The  oil  is  said  to 
differ  from  petroleum  in  being  less  inflammable.]  If  I 
understand  this  process  correctly,  it  is  a process  for  fusing 
out  bituminous  constituents  rather  than  distilling  them ; 
the  oil  collects  in  the  bottom  of  the  retort  and  flows 
out ; it  is  not  volatilised  in  this  cose.  It  must  exist  in 
a state  of  vapour  before  it  collects.  The  heat  is  described 
as  a light  red  ; it  is  not  the  same  expression,  but  it  may  be 
taken  as  the  same  as  that  described  by  Mr.  Y oung.  I am  not 
prepared  to  say  that  it  would  be  the  same  oil.  Supposing 
the  same  coal  to  be  used,  I admit  that  you  would  obtain 
an  oil  somewhat  similar.  [An  extract  from  the 4 Encyclopedia 
Mcthodique  (Paris  and  Li£ge,  1782,)  describing  the  same 
works  was  now' referred  to.]  The  method  is  now  referred  to 
as  one  for  “desulphurising  coal in  this  process  an  oil  is 
incidentally  produced.  It  would  appear  to  be  same  as  that 
of  Genssane  [the  last  referred  to].  [An  extract  from  a book 
by  >1.  Sage,  “ Observations  sur  la  Physique,”  was  now 
produced  and  read  as  follows  : — The  peculiar  characters 
of  canncl  coal  arc  due  to  the  quantity  of  bituminous  oil 
that  it  contains.  This  cannel  coal  yields  by  distillation 
one- third  of  its  weight  oil.  Newcastle  coals  contain 
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nearly  as  much  bitumen  as  cannel  coal.]  This  is  a general 
statement,  such  as  you  find  in  chemical  works  generally. 
There  are  different  qualities  of  coal  which  yield  different 
quantities  of  oil.  I have  heard  of  M.  Selligue’a  process. 
[The  account  of  it  is  given  in  the  Jury  Keport  on  the  f 
exhibition  of  French  industrial  products  in  1839.  The  oil 
is  distilled  from  schist,  and  on  Tedistilling  the  crude  oils, 
they  are  separated  into  a drying  oil,  an  oil  suitable  for  burn- 
ing in  special  lamps,  a bituminous  residue,  a lubricating 
substance,  and  lastly,  paraffine.]  I saw  candles  made  by 
Selligue  in  the  London  Exhibition  of  1851.  The  sub- 
stances obtained  by  Selligue,  with  the  exception  of  the 
paraffine,  are  so  ill  defined  that  I could  give  no  opinion 
upon  them.  The  crude  oil,  from  which  the  drying  and 
the  burning  oil,  &c.,  arc  obtained,  would  prooably  be 
produced  from  schist  at  the  range  of  temperature  described 
by  Mr.  Young.  I have  never  seen  the  French  schist,  but 
I have  obtained  by  distilling  Dorsetshire  shale  products, 
especially  paraffine,  which  inclines  me  to  believe  that  a tem- 
perature of  a low  red  heat  would  probably  yield  analogous 
products.  I know  Lord  Dundonald’s  specification.  [It 
is  dated  1781,  “for  making  tar,  pitch,  gas,  &c.,  from 
coals.’*  The  following  extract  from  the  specification  will 
give  our  readers  an  idea  of  the  process.  It  is  declared 
that  "persons  who  shall  extract  tar,  pitch,  essential  oils, 
volatile  alkalies,  mineral  acids  and  salts,  from  pit  coals  in 
vessels  or  buildings  (it  matters  not  their  shape  or  size), 
whereby  the  coals  are  made  to  burn  or  ignite  without 
flaming  by  a regulated  admission  of  the  external  air 
through  different  apertures  in  the  buildings,  so  as  by 
their  own  heat  to  throw  off  the  tar,  oils,  &c.,  that  they 
contain  ; persons  who  do  so  without  permission  are  deemed 
to  encroac  h upon  my  patent ; as  the  only  method  known 
or  used  until  my  new  discovery  was  distillation  of  coal  in 
close  vessels,  where  the  admission  of  external  air  w as  pre- 
vented.’’] It  is  evident  with  this  patent  that  you  must 
employ  a high  temperature,  for  the  object  is  to  obtain 
pitch  and  coke.  There  is  an  extension  of  the  patent. 
The  pitch  is  produced  in  the  first  operation,  but  is  obtained 
in  a subsequent  process  by  the  separation  of  the  more 
volatile  from  the  less  volatile  products.  I have  said  that 
the  great  principle  of  Mr.  Young's  invention  is  the  use  of 
a graduated  and  moderate  temperature  and  the  selection  of 
proper  coal.  ["  Ure’s  Dictionary,"  edition  1811,  was  now 
referred  to.  The  extract  read  was  the  following " If 
coal  be  put  into  a cold  retort  and  slowly  exposed  to  heat 
its  bitumen  is  merely  volatilised  in  the  state  of  condensible 
tar ; little  gas,  and  that  of  inferior  illuminating  power,  is 


produced.  This  distillatory  temperature  may  be  esteemed 
at  6oo°  or  700°  F.  If  the  retort  be  previously  brought  to 
a cherry- red  heat,  then  the  coals,  the  instant  after  their 


introduction,  yield  a copious  supply  of  good  gas,  and  a 
moderate  quantity  of  tarry  and  ammoniacal  vapour."! 
This  passage  refers  chiefly  to  the  manufacture  of  gas,  and 
appears  to  say  that  if  the  heat  be  very  strong  a gas  is 
obtained  of  inferior  illuminating  power ; and  that  if  it  be 
very  low  you  obtain  little  or  no  gas,  but  substances  which 
he  describes  as  bitumen  or  condensible  tar.  He  states 
the  temperature  to  be  6co°  or  700°  F.  I do  not  believe 
the  coals  Mr.  Young  employs  in  his  operations  give  off  any 
bitumen  or  condensible  tar  at  6oo°  or  700®  F.  If  this 
bitumen  is  given  off  at  6oo°  or  7000  F.,  the  kind  of  coal 
used  must  be  essentially  different  from  that  Mr.  Young 
employs.  Ur.  Ure  speaks  of  gas  coal,  but  of  a kind  of 
coal  which  yields  volatile  matter  at  6oo°  or  700®  F.  I 
think  there  is  some  discrepancy  in  the  temperature.  I 
gave  the  range  of  temperature  [of  a low  red  heat]  from 
800*  to  1000°,  but  one  man  may  take  it  as  little  more 
than  8co°  and  another  near  to  1000".  The  general 
belief  now  is  that  it  is  nearer  to  1000°  than  800®.  Dr. 
Ure,  in  hi*  book,  gave  it  as  812°.  [The  next  extract 
referred  to  was  from  a paper  by  Dr.  Henry  in  the 
" Annals  of  Philosophy,"  1819.  It  was  as  follows  : — " The 
temperature  to  which  coal  is  subjected  must  necessarily 
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be  a point  of  the  greatest  importance  to  the  quantity  and 
quality  of  the  aeriform  products  ; for,  while  too  low  a 
point  distils  over,  in  the  form  of  a condensible  fluid,  tho 
bituminous  part  of  the  coal  which  ought  to  afford  gas,  too 
high  a temperature,  on  the  contrary,  occasions  the  pro- 
duction of  a large  relative  proportion  of  the  lighter  and 
low  combustible  gases.  With  the  view  of  ascertaining 
how  low  a degree  of  heat  is  adequate  to  the  production  of 
gas  from  coal,  I placed  a small  iron  retort  . . . about 
the  fusing-point  of  lead  ...  a dull  red  or  blood- 
coloured  heat.  This  temperature  I suspect  is  rather  too 
low,  and  has  a tendency  to  distil  over  too  much  tar.’’] 
This  statement  appears  incompatible.  1 he  author  speaks 
of  the  fusing-point  of  lead,  and  calls  it  a dull  red  or 
blood-coloured  heat.  At  about  the  fusing  point  of  lead 
you  could  not  possibly  obtain  a dull  red  or  blood- coloured 
heat.  [It  is  right  to  say  that  the  extract,  as  read  by  the 
A ttotney- General,  is  garbled.  I)r.  Henry  does  not  speak 
of  the  fusing  of  lead  as  a dull  red  or  blood-coloured  heat. 
It  was  a separate  experiment,  in  which  a Wedgwood 
pyrometer  was  used  to  indicate  the  temperature]  Dumas’ 
" Chemistry  Applied  to  the  Arts"  (1828)  was  next  quoted. 
“ Coal  exposed  to  a bright  red  heat  in  a close  retort 
is  rapidly  decomposed,  yielding  coke,  tar  or  oil,  water  and 
gas.  The  relative  quantities  of  each  of  these  substances 
differ  not  only  according  to  the  varieties  of  the  coal,  but  of 
the  temperature.  Experience  has  shown  that  the  quantity 
of  oil  or  tar,  as  well  as  that  of  coke,  is  greater  when  the 
temperature  is  low.  The  proportion  of  gas,  on  the  con- 
trary, is  greater  at  a high  temperature ; that  is  to  say, 
more  gas  is  obtained  the  less  oil  is  produced.  In  making 
illuminating  gas,  the  retorts  are  in  the  first  place  brought 
to  a cherry-red  heat.”]  In  this  passage  there  is  a general 
statement  of  the  necessity,  in  the  manufacture  of  gas,  of  a 
high  tem^rature.  Cherry- red,  I would  say,  is  a good 
red — a bnght  red  heat.  [Kane's  **  Elements  of  Che- 
mistry ” (1841)  was  next  quoted  from.  The  author 
having  mentioned  fossil  wax  and  rock  oil,  &c.,  pro- 
ceeds : — “ The  products  of  the  distillation  of  coal  in  close 
vessels  possess  a remarkable  analogy  to  those  that  have 
been  now  described.  .....  The  liquid  products 
consist  of  various  bodies  clpsely  analogous  to  petroleum, 
and  the  solids  consist  of  naphthaline  and  paraffine.  The 
relative  proportions  of  these  products  vary  with  the  tempe- 
rature. The  lower  the  heat  employed  the  less  gas  and  the 
more  solids  and  liquids  are  produced.]  The  liquid  pro- 
ducts may  or  may  not  correspond  to  the  crude  oil  of  Mr. 
Young  according  to  the  nature  of  the  coals  and  the  tem- 
perature. Kane  says  that  to  get  those  liquid  products 
analogous  to  petroleum  you  should  employ  a lower  heat ; 
but  it  is  not  so  with  regard  to  solids.  The  temperature 
for  naphthaline  should  be  high,  and  for  paraffine  low. 

Re-examined  by  Mr.  Bovill : We  need  not  give  the  re- 
examination at  great  length.  The  papers  of  Reichenbach 
were  first  referred  to,  and  in  answer  to  the  question 
whether  these  papers  are  of  any  practical  value  in  pro- 
curing  paraffine  as  a commercial  article,  Dr.  Hofmann 
stated  that  the  papers  were  essentially  of  a scientific 
nature.  Reichenbach  certainly  had  a commercial  article 
in  view,  but  he  did  not  get  it ; Mr.  Young  did  succeed. 
The  statement  that  paraffine  is  a product  of  the  carbonisa- 
tion of  all  organic  substances  is  a mistranslation.  The 
correct  translation  is  that  paraffine  is  a product  of  the 
carbonisation  of  animal  tar,  vegetable  tar,  and  pit  coal  tar. 
Reicbenbach's  experiments  on  the  distillation  of  coal  were 
laboratory  experiments.  He  states  that  he  always  obtained 
eupion,  picamar,  creosote,  paraffine,  moder,  sulphur,  &c. 
1 have  never  seen  picamar ; I cannot  say  whether  it  is  pre- 
sent in  Mr.  Young's  oils;  Ido  not  think  that  moder  or 
sulphur  is  present ; I do  not  know  whether  creosote  is 
present  or  not.  Eupion  may  or  may  not  be  present ; but 
the  properties  of  eupion  given  by  Reichenbach  do  not  cor- 
respond with  those  belonging  to  Mr.  Young’s  oil.  With 
regard  to  the  various  specifications  referred  to  in  the  cross- 
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examination,  not  one  informs  the  public  how  they  could 
practically  make  paraffine  for  commercial  purponcs  from 
bituminouscoal,  or  discloses  Mr.  Young’s  process.  Nothing 
that  had  been  done  with  Bhale  would  enable  a person  to 
know  with  certainty  that  ho  could  produce  a similar  effect 
with  bituminous  coals  without  experiments.  Mr.  Young’s 
general  description  of  coals  would  be  well  understood. 
Boghead  would,  according  to  my  belief,  be  properly  called 
acannel  coal.  Coal  is  not  a definite  chemical  compound;  it  is 
difficult  to  trace  the  line  of  demarcation  between  coal  and 
stone.  I could  not  tell  the  properties  of  a coal  from  mere 
inspection  or  by  scratching  with  a knife.  I could  not  do 
so  at  all  without  I had  an  opportunity  of  making  a che- 
mical examination  of  it.  I never  heard  boghead  cannel 
called  schist  until  the  trial  of  Gillespie  v.  Russell.  [The 
celebrated  Tor  bane- hill  mineral  case.  The  question  whether 
boghead  was  a coal  or  a schist  was  not  decided  at  the  trial. 
The  scientific  evidence  was  pretty  equally  balanced  on 
the  question.]  In  my  judgment  boghead  mineral  is  a 
different  thing  from  shale.  I distilled  shale,  to  ascertain 
whether  similar  results  could  he  obtained  from  it,  in  1S57. 
I obtained  very  little  paraffine  from  it,  and  the  oils  had  a 
nauseous  odour ; they  had  to  be  submitted  to  a succession 
of  chemical  operations  to  deprive  them  of  their  odour. 
In  Genssane’s  process,  <1  escribed  by  Morand,  coals  are 
said  to  lose  one-eighth  of  their  weight,  in  Mr.  Young’s 
process  as  much  as  50  per  cent,  is  volatilised.  According 
to  my  belief,  Gonosane's  plan  is  not  a practical  mode  of 
making  Mr.  Young’s  oil.  A great  deal  of  the  oil  if  it 
were  produced  would  he  lost,  being  carried  off  by  the  per- 
pendicular tube  which  communicates  with  the  atmosphere, 
and  which  is  placed  just  at  the  point  where  the  products 
emerge  from  the  furnace.  I)u  Buisson's  is  a process  of 
distillation  like  Mr.  Young’s,  but  he  makes  use  of  bitu- 
minous schistust  clay  slate,  & c.  The  heat  employed,  it 
is  said,  must  not  exceed  a cherry  red,  which  is  very  dif- 
ferent to  a low'  red  heat.  The  materials  differ,  and  the 
process  differs  from  Mr.  Young’s.  Du  Buisson  states  of 
his  oil  that  it  saponifies  very  well,  and  appears  to  derive  a 
great  part  of  its  properties  from  the  presence  of  paraffine* 
Mr.  Young's  oil  will  not  saponify.  I have  never  made 
the  experiment,  but  1 know  from  the  nature  of  the  sub- 
stances that  it  will  not.  Du  Buisson’s  statement  that 
paraffine  is  contained  in  the  largest  proportion  in  schistus 
would  mislead  a person  with  respect  to  bituminous  coals. 
Experiments  would  refute  Du  Buiseon’s  opinion.  No 
person  from  reading  his  specification  would  be  aware  that 
paraffine  could  be  obtained  from  bituminous  coals.  [A 
question  was  here  asked  about  the  composition  of 
paraffine  and  paraffine  oil,  and  at  the  request  of  the 
Vice-Chancellor,  Dr.  Hofmann  went  into  the  chemistry 
of  the  matter.  We  give  an  abridgment  of  his  statement.] 
When  paraffine  was  first  examined,  it  was  said  to  have 
the  same  composition  ns  olefiant  gas,  but  this  was 
subsequently  denied  by  Lewy,  who  stated  that  he  found 
for  one  part  of  hydrogen  5*95  parts  of  carbon.  The  sub- 
ject Was  pursued  in  this  country  by  Professor  Anderson, 
Sir  Benjamin  Brodie,  and  others.  Professor  Anderson 
examined  two  varieties  of  paraffine,  one  from  Boghead 
cannel  and  another  from  Rangoon  tar.  Lewy’s  experi- 
ments were  made  with  paraffine  obtained  by  the  distilla- 
tion of  wax.  Professor  Anderson  found  that  paraffine  is 
not  an  individual  compound,  but  a mixture  of  several 
compounds.  Amongst  these  he  admits  the  existence  of 
one  having  the  same  composition  as  olefiant  gas,  and 
another  having  the  composition  given  by  Lewy  ; he  adds 
th'it  there  are  probably  several  in  which  one  part  of 
hydrogen  is  contained  with  5*95 — 5-96  of  carbon.  Sir  B. 
Brodie' s experiments  led  him  to  the  conclusion  that  paraf- 
fine had  the  same  composition  as  olefiant  gas,  and  I believe 
he  is  correct.  The  liquids  are  not  a pure  chemical  sub- 
stance, but  a mixture  of  substances.  In  fact,  paraffine  oil 
boils  between  300°  and  [500°.  A pure  chemical  substance 
boils  at  a fixed  temperature.  Water,  for  instance,  boils 


at  ii2°,  and  alcohol  at  172°.  But  mixtures  of  water  and 
alcohol  boil  at  intermediate  temperatures.  Now,  paraf- 
fine oil  is  a mixture  of  substances  boiling  between  300'* 
and  jcoc.  These  substances  have  been  examined,  and 
several  individuals  have  been  isolated,  which  undoubtedly 
have  the  same  composition  as  olefiant  gas.  But  some  have 
been  found  which  contain  a less  quantity  of  carbon  than 
olefiant  gas ; so  it  is  impossible  to  say  that  the  oils  have 
the  same  composition  as  olefiant  gas.  An  experiment  of 
Sir  B,  Brodie  will  elucidate  the  question.  He  took  a bent 
tube,  introduced  some  paraffine,  and  then  sealed  the  open 
end.  He  thus  had  a glass  tube  containing  paraffine,  closed  at 
both  ends.  lie  then  applied  heat  to  the  paraffine  until  it 
passed  to  the  other  end  of  the  tube,  and  afterward*  dis- 
tilled it  back  again.  After  two  distillations  he  found  that 
the  paraffine  would  no  longer  solidify,  and  after  distilling 
it  six  or  seven  times  the  tube  burst  from  the  production  of 
gas.  The  liquid  portion  no  longer  contained  a trace  of 
solid  paraffine,  but  was  found  to  consist  of  an  oily  sub- 
stance boiling  between  300°  and  500°.  So  that  to  my  mind 
Sir  B.  Brodie  has  succeeded  in  converting  paraffine  into 
paraffine  oil,  and  at  the  same  time  into  olefiant  gas,  which 
was  obviously  the  cause  of  the  explosion. 

The  other  subjects  upon  which  Dr.  Hofmann  was 
examined  will  be  better  understood  from  the  evidence  of 
subsequent  witnesses.  We  have  necessarily  given  Dr. 
Hofmann’s  evidence  at  some  length.  With  the  other 
witnesses  for  the  plaintiff  we  shall  only  give  such  evidence 
as  may  be  contradictory,  or  in  which  new  matters  are 
introduced. 

The  judgment  in  this  important  case  is  being  delivered 
as  we  go  to  press,  and  we  shall  give  it  next  week.  On 
announcing  his  intention  to  deliver  his  judgment,  the 
learned  Vice-Chancellor  remarked  that  the  case  had 
given  him  great  labour  out  of  Court,  which  he  would  not 
regret  if  it  had  advanced  the  administration  of  justice  one 
whit.  But  the  fact  was,  that-  nineteen-twentieths  of  the 
evidence  was  foreign  to  the  case,  and  only  increased  the 
expense,  and  delay  and  loss  of  time  to  the  public.  After 
perusing  much  of  the  evidence,  we  quite  agfee  with  the 
Vice-Chancellor,  that  the  greatest  part  was  foreign  to  the 
case ; but  as  some  points  of  general  interest  to  chemists 
and  to  manufacturers  were  introduced,  wc  shall  continue 
our  abridgements. 

(To  be  continued.) 

the  Medical  Council  and  Pharmacy. — At  the 

last  meeting  of  the  Council  the  following  resolution  was 
moved  by  Dr.  Corrigan,  seconded  by  Dr.  Guain,  and 
agreed  to : — 14  That  a communication  be  addressed  to  the 
Secretary  of  State  for  the  Home  Department,  drawing  his 
attention  to  the  present  defective  state  of  the  law  regard- 
ing the  practice  of  pharmacy,  under  •which  any  person, 
however  ignorant,  may  undertake  it ; and  expressing  the 
opinion  of  the  General  Medical  Council  that  some  legis- 
lative enactment  is  urgently  called  for  to  insure  compe- 
tency in  persons  keeping  open  shops  for  dispensing 
medicines  and  for  the  compounding  of  physicians*  and 
surgeons’  prescriptions.** 


ANSWERS  TO  CORRESPONDENTS. 

Mr.  iforfoiuf.— Received  with  thanks.  The  cause  of  the  error  will 
be  inquired  into. 

Mr.  H‘.  Bfdnef  Oihltrms. — Received,  with  thanks. 

A Monutktciwtr.— We  have  answered  your  question  many  time*. 
The  CommitMtonetn  wilt  not  sell  the  Chemical  Report  * operate  from 
the  other*. 

O fT.—The  estimation  of  Fitoall  iplnntHte*  oT  starch  is  x very  dM* 
cult  mutter  The  process  ymi  mention  is  perhaps,  tho  beat  for  the 
purpose.  It  will  be  necessary  to  bod  for  some  tune;  a very  little 
ncid  will  suffice, 

EVrafa.— PKre  140,  column  t,  for  carbonic  arid  mrrf  carbonic  oxide. 
We  have  iilso  to  correct  it  sllclit  error  in  the  percentage  oUculatket  << 
the  witter  in  thallium  Iron  alum,  p.  ***»)$.  In  place  of  11*147,  it  should 

bo  jx  oto  • 

& T.  B will  soo  the  correction  abate. 

tint  Recti red.— "Claes  Book  of  Rudimentary  Chemistry."  By  the 
Rev.  Qee.  Pope,  M A- 
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A New  Method  of  Producing  Aldehyde*, 
by  M.  Carstanjin. 

The  different  processes  for  preparing  aldehydes  consist 
essentially  in — 

1st.  The  oxidation  of  alcohols. 

2nd.  The  oxidation  of  nitrogenised  matters,  such  as 
albamcn,  gelatine,  &c. 

3rd.  The  dry  distillation  of  salts  from  fatty  acids. 

4th.  The  same  distillation  conducted  with  that  of  the 
fonniates  of  lime  and  baryta. 

jth.  The  distillation  of  albuminoid  substances. 

6th.  The  dehydration  of  glycols. 

On  the  strength  of  several  observations,  tho  author 
thinks  himself  justified  in  laying  it  down  as  a general 
fact  that  an  aldehyde  is  always  to  be  obtained  by  sub- 
mitting an  ammoniacal  base  to  a proper  oxidation. 
Among  them  is  the  acetic  aldehyde  C,H,0,  rapidly  de- 
veloped when  ethylaminc  is  poured  on  crystallised  per- 
manganate of  potash.  At  first  Tiolct,  the  liquid  turns 
green,  dcvclopes  heat  on  shaking,  becomes  brown  with 
effervescence,  and  finally  evolves  the  aldehyde,  so  per- 
ceptible by  its  odour.  The  gas  of  the  reaction  passed 
into  an  ammoniacal  solution  of  silver,  promptly  reduces 
it,  forming  a metallic  silver  mirror. 

With  mcthvlamine  lie  has  obtained  a strongly  reducing 
gaseous  compound  like  the  above,  and,  like  it,  capable 
of  forming  a cry  stalline  compound  with  ammonia.  Ho 
has  not  analysed  it,  but  believes  it  to  bo  tho  hitherto  un- 
found aldehyde  of  mcthylc. 

With  trimethylaminc  a compound  is  produced  which 
tho  author  believes  to  bo  identical  or  isomeric  with 
propylamine. — Journal  do  Pharm . et  de  Chernie , xlv., 
loo.  64. 


A New  Quadruple  Salt , Ay  M.  PELTZER. 

By  treating  sulphate  or  acetate  of  copper  by  hyposulphite 
of  soda  there  results,  ns  is  well  known,  a double  sulphite, 
which  has  been  studied  by  M.  Lenz  and  M.  Itammcls- 
berg.  This  hyposulphite  is  soluble  in  ammonia,  to 
which  it  imparts  a blue  colour,  and  when  left  to  Itself 
the  solution  deposits  a mass  of  blue  crystals  which  con- 
stitute the  new  salt. 

It  may  be  obtained  still  more  easily  in  the  following 
manner : — Divide  into  two  equal  part6  a mixture  of  sul- 
phate of  copper;  supersaturate  one  with  ammonia  and 
the  other  with  hyposulphite  of  soda,  and  mix  the  two 
solutions ; by  shaking  the  mixture,  the  new  product  is 
deposited  in  a crystalline  mass  of  a beautiful  violet  colour. 

The  latter  gives  out  a decided  ammoniacal  odour,  espe- 
cially if  reduced  to  powder ; it  will  bear  a temperature 
of  100°  C.  Ilcated  in  a tube  it  loses  no  water,  but  forms 
a white  sublimate  which  hecomes  orange  by  cooling. 
When  boiled  with  water  this  sublimate  emits  ammonia, 
and  on  the  addition  of  hydrochloric  acid  there  follows  a 
disengagement  of  sulphurous  gas,  which  shows  the  sub- 
limated product  to  contain  M.  H.  Itose's  sulphate — 
ammon. 

Mixed  with  chlorate  of  potash,  it  detonates  with 
some  violence. 

Water,  especially  when  hot,  decomposes  but  does  not 
dissolve  it ; a green  matter  and  white  flakes  of  a salt  of 
protoxide  of  copper  are  formed,  aud  ammonia  is  disen- 
gaged ; by  prolonged  boiling  sulphide  of  copper  is 
formed. 
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Tho  new  salt  is  soluble  in  ammonia,  hyposulphite  of 
soda,  and  acetic  acid.  Heated  with  potash  it  deposits  at 
the  boiling  point  a mixture  formed  of  protoxide  aud 
dcutoxide  of  copper. 

Tho  solar  rays  decompose  the  acetic  solution,  hypo- 
chlorite of  soda  also  destroys  it,  forming  a whito  precipi- 
tate containing  protoxide  of  copper  and  tctrathinnic  acid. 

Nitrate  of  Bilvcr  produces  a whito  precipitate ; tho 
precipitate,  however,  soon  disappears  to  give  place  to  a 
green  deposit  soluble  in  ammonia,  but  easily  giving  a 
deposit  of  sulphide  of  silver.  The  deposit  contains  copper, 
silver,  and  hyposulphurousacid.  The  author  U of  opinion 
that  iron,  zinc,  and  silver  may  be  substituted  for  copper ; 
besides,  ferruginous  sulphate  of  copper  gives  a quadruple 
salt  containing  iron. 

Tho  author  has  found  for  the  percentage  composition 
of  this  salt — 


Cu30„  . . . 

NaO  .... 
NH3  .... 
8a0,  .... 
thence  he  deduces  tho  formula — 


2776 

1552 

852 

48-19 


S,Oi'uO,S.O,CuO  + i(8_O.NaO)  + 2 AzH,*. 
According  to  him  ammonia  hero  plays  only  a passive 
port,  acting  in  the  samo  way  ub  water  of  crystallisation. 
— Journal  de  Pharmacie  et  de  Chemie,  xlv.,  101.  64. 


TECHNICAL  CHEMISTRY. 


The  Formation  of  Aniline  Fellow. — Pesearchee  on 
* Aniline  Coloure,  by  M.  BciIIFF. 

Aniline  Yellow. — This  matter,  which  M.  Schiffhas 
often  produced  in  the  course  of  his  researches  on  onilino 
colours,  is,  according  to  him,  easily  prepared  by  means 
of  hydrated  antimonic  or  stannic  acid. 

The  alkaline  antimoniato  or  stannatc  is  pounded  with 
half  its  weight  of  aniline,  to  the  consistence  of  a clear 
bouillic,  then  hydrochloric  acid  is  added  till  the  acid  re- 
action takes  place.  It  is  then  shaken  up,  and  the  scarlet 
colour  removed  by  etherised  alcohol,  the  mass  being,  of 
course,  previously  dried.  After  proper  purification  it  is 
allowed  to  evaporate  spontaneously,  and  in  this  way  are 
formed  flakes  of  a hydrochloratc,  having  for  base  a rod 
colouring  matter,  which  must  not  be  confounded  with 
rosanilinc. 

When  this  hydrochloratc  is  decomposed  by  alkalies, 
deep  yellow  flakes  arc  deposited,  which  again  become 
red  in  presence  of  acids. 

By  impregnating  silk  or  wool  with  this  red  colour, 
and  then  passing  it  into  a hot  solution  of  carbonate  of 
soda,  a beautiful  yellow  tint  is  developed,  similar  to  tho 
yellow  of  picric  acid,  and  which  the  author  believes  to 
possess  considerable  stability. 

Anilino  yellow,  then,  may  be  developed  on  the  stuff 
itself,  by  firet  producing  the  red  above  described,  which, 
as  has  been  shown,  may  easily  be  done  by  means  of  tho 
stannatc  of  soda  so  much  used  in  dyeing. 

The  author  has  not  yet  decided  on  the  composition  of 
these  colouring  matters,  but  intends  making  them  tho 
subject  of  n future  communication. — Journ.  de  Pharm, 
et  de  Chem.t  xlv.,  no,  1864. 


• This  empirical  formula  ujf  lc  decomposed  into— 

SaOsCuaOSaOaNaO+SaOjCuO.HaOaNaO+xAitUa. 
which  give*  u Quadruple  salt  differing  from  those  already  known  only 
In  con  tabling  three  different  ba/va  and  one  odd. 
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PHYSICAL  SCIENCE. 


On  the  Electrical  Relations  of  Metals , Src. , in  Fused 
Substances,  by  George  Gore,  Esq. 

In  the  following  experiments  most  of  the  substances  to 
be  fused  were  contained  in  small  porcelain  crucibles,  and 
heated  by  means  of  the  flame  of  a Bunsen’s  burner;  the 
more  infusible  bodies  were  melted  in  clay  crucibles  in 
one  of  my  small  gas  furnaces,  particular  care  being  taken 
to  have  neither  an  excess  of  gas  nor  of  air  in  tho  furnace, 
by  testing  at  the  top  of  the  chimney  for  carbonic  oxide  by 
means  of  a brightly  red  hot  rod  of  iron,  and  diminishing 
the  supply  of  gas  until  all  traces  of  carbonic  oxide  pre- 
cisely disappeared.  The  condition  of  thecontents  of  the 
crucible  could  at  all  times  be  ascertained  without  admit- 
ting air  into  the  furnace  by  placing  upon  the  top  of  tho 
furnace  a Tertical  tube  of  fireclay  about  four  inches  high 
closed  at  its  upper  end  by  a thin  disc  of  glass. 

The  materials  of  which  the  electrodes  were  composed 
included  carbon,  magnesium,  aluminium,  silicinm,  zinc, 
tin,  lead,  iron,  nickel,  copper,  silver,  gold,  and  platinum.. 
The  carbon  consisted  of  bars  of  gas-graphite  as  used  for 
electric  lamps ; the  magnesium  was  a rod  of  Mr.  Son- 
stadt’s  purest  variety  ; the  aluminium  was  obtained  from 
Messrs.  Bell,  of  Newcastle ; the  silicium  was  in  the  form 
of  lumps  obtained  by  fusing  the  finest  crystals  under  a 
mixture  of  powdered  Bohemian  glass,  silico-fluoride  of 
potassium,  and  a little  hydrate  of  potash  ; the  zinc,  tin, 
and  lead  were  of  the  best  commercial  kinds;  the  iron 
was  “ pianoforte  wire ; " the  rod  of  nickel  was  kindly 
given  tome  by  Mr.  H.  IViggin,  of  the  firm  of  Evans 
and  Askin,  Birmingham ; the  copper  was  ordinary  wire 
of  commerce ; tho  silver  and  gold  were  of  “ virgin  ” 
quality;  and  the  platinum  was  obtained  from  Messrs. 
Johnson  and  Matthey,  London. 

The  most  superficial  consideration  of  tho  condi- 
tions of  theso  experiments  will  Bhow  that  a number 
of  interfering  circumstances  were  more  or  less  neces- 
sarily present,  and  that  tho  results  obtained  are  not 
in  all  cases  simply  and  purely  due  to  chcmico- 
electric  action;  for  instance — i.  thermo-electric  action 
of  the  heated  and  immersed  ends  of  the  electrodes ; 
a.  Ditto  of  tho  ends  of  tho  electrodes  out  of  the 
fused  substance,  which  in  many  cases  could  not  be  re- 
moved a sufficient  distance  to  be  out  of  the  influenco  of 
tho  heat;  3.  Tho  chemical  influence  of  infusiblo  or 
insoluble  films  formed  upon  the  immersed  electrodes  ; 
4.  The  accumulation  of  liquid  of  different  composition 
around  the  electrodes;  j.  Evolution  of  gases  at  the 
electrodes;  6.  Alteration  of  structure  of  the  electrodes 
by  heat,  their  semifusion,  etc.;  7.  Currents  occurring 
when  by  the  relative  coldness  of  the  electrodes  the  fused 
salt  around  them  solidified ; and  8.  In  addition  to  all 
these,  the  interference  of  impurities  in  the  fused  sub- 
stances and  in  tho  electrodes  themselves. 

It  will  at  once  bo  seen  that  some  of  these  interferences 
could  not  be  prevented  or  avoided;  with  regard  to  the 
others  every  reasonable  precaution  was  taken,  and  the 
results  in  each  uncertain  case  properly  verified. 

In  tho  following  lists  the  most  positive  substance 
is  in  each  cose  named  first,  and  substances  united  by  tho 
mark  — were  about  equally  positive: — 

With  fused  borucic  acid  the  following  order  of  elec- 
trical relations  was  found  : Iron,  silicium — carbon,  pla- 
tinum, gold,  copper,  silver.  The  currents  obtained  were 
very  feeble. 

Glacial  phosphoric  acid : Zinc,  iron,  copper,  silver, 


platinum.  The  copper,  iron,  and  zinc  dissolved  quickly ; 
some  of  the  gas  evolved  by  tho  zinc  exploded. 

Large  crystals  of  iodine  which  had  long  been  exposed 
in  a bottle  near  lumps  of  fused  chloride  of  calcium,  gave, 
when  fused,  feeble  currents  with  Bilver  and  platinum, 
tho  former  being  positive. 

Fused  selenium  yielded  no  currents  with  platinum  and 
copper  or  silver. 

Sulphate  of  ammonia  : Zinc,  copper,  silver,  iron,  pla- 
tinum, carbon.  Copper  evolved  much  gas,  and  dissolved 
violently. 

Nitrate  of  ammonia : Magnesium,  zinc,  lead,  copper, 
silver,  tin,  aluminium,  iron,  silicium — carbon,  platinum. 
Lead  was  very  strongly  positive  to  copper  without 
manifesting  strong  chemical  action.  Zinc  evolved  gas 
violently. 

Hydrate  of  potash  : Silicium,  aluminium,  zinc,  iron, 
lead  (?),  carbon,  copper,  platinum,  silver.  Silicium  was 
strongly  positive  to  aluminium,  and  strongly  acted  upon 
with  evolution  of  gas.  The  results  were  variahle  with 
copper  and  platinum,  and  with  platinum  and  silver. 

Borate  of  potash  : Iron,  zinc,  copper,  silver,  platinum. 

Phosphate  of  potash:  Zinc,  iron,  copper,  silver, 
platinum. 

Sulphide  of  potassium : Aluminium,  zinc,  copper, 
silver,  platinum,  carbon,  iron.  Copper  and  silver  dis- 
solved rapidly  with  violent  action,  ltcvcrsals  of  current 
occurred  with  platinum  and  aluminium,  silver  and 
aluminium,  aluminium  and  zinc,  iron  and  platinum,  iron 
and  carbon,  silver  and  copper. 

Iodide  of  potassium:  Aluminium,  zinc,  iron,  silver, 
copper,  platinum.  Reversals  of  current  with  copper  and 
silver,  copper  and  platinum,  iron  and  zinc,  probably  from 
salt  solidifying  round  tho  electrodes  and  subsequently 
fusing. 

Bromide  of  potassium : Zinc,  iron,  copper,  silver, 
platinum.  Reversal  of  current  with  iron  and  zinc. 

Chloride  of  potassium  : Aluminium,  zinc,  iron,  copper, 
silver,  platinum.  Reversals  with  silver  and  platinum, 
silver  and  copper,  silver  and  iron,  iron  and  copper,  iron 
and  zinc. 

Chlorate  of  potash:  Zinc,  aluminium  — iron,  silver, 
copper,  platinum.  The  currents  were  feeble;  they  were 
also  indefinite  until  gas  was  evolved. 

Nitrite  of  potash : Aluminium,  zinc,  copper,  silver, 
iron,  platinum. 

Nitrate  of  potash:  Tin,  lead,  aluminium,  carbon,  copper, 
iron,  zinc,  platinum,  silver.  Currents  very  feeble.  Re- 
versals with  iron  and  platinum,  iron  and  silver,  carbon 
and  copper.  Carbon  evolved  much  gas. 

Hydrate  of  soda : Zinc,  iron,  carbon,  copper,  silver, 
platinum.  Reversals  with  silver  and  platinum,  copper 
and  iron,  carbon  and  iron.  Moving  either  platinum  or 
silver  made  each  more  positive. 

Biboratc  of  soda : Zinc,  carbon,  iron,  copper,  silver, 
platinum.  Iron  and  zinc  evolved  gas. 

Mono-pyrophosphate  of  soda : Iron,  copper,  silver, 
carbon,  platinum.  Reversal  with  Bilver  and  carbon. 

Sulphide  of  sodium  : Zino,  copper,  silver,  iron,  plati- 
num, carbon.  Reversals  with  iron  and  carbon,  iron  and 
platinum,  iron  and  silver.  Iron  much  dissolved. 

Hyposulphite  of  soda  (aqueous  fusion) : Zinc,  carbon, 
copper,  silver,  iron,  platinum. 

Bisulpbato  of  soda  (aqueous  fusion) : Iron,  copper, 
silver,  carbon,  platinum.  Reversal  with  iron  and  plati- 
num. Gas  evolved  by  iron. 

Iodide  of  sodium  : Iron,  Bilver,  copper,  carbon,  plati- 
num. Reversals  with  platinum  and  silver,  platinum  and 


Electrical  Relations  of  Metals,  fyc.,  in  Fused  Substances.  167 


copper,  platinum  and  carbon,  carbon  and  copper,  copper 
and  silver,  copper  and  iron,  silver  and  iron. 

Bromide  of  sodium : Zinc,  iron,  copper,  silver,  plati- 
num. Reversals  with  platinum  and  silver,  iron  and  zinc. 

Chloride  of  sodium  : Iron,  copper,  carbon,  silver,  gold, 
platinum.  Reversals  with  carbon  and  copper,  carbon 
and  iron. 

Nitrate  of  soda:  Aluminium,  zinc,  carbon,  copper, 
silver,  iron,  platinum.  Reversals  with  silver  and  iron, 
carbon  and  copper,  iron  and  copper.  Carbon  evolved 
much  gas. 

Microcosmic  salt,  aqueous  fusion : Zinc,  iron,  silver, 
copper  — platinum,  carbon. 

A mixture  of  carbonates  of  potash  and  soda : Silicium, 
iron,  zinc,  carbon,  copper,  silver,  platinum.  Reversals 
with  platinum  and  silver,  silver  and  copper,  copper  and 
carbon.  Silicium  was  strongly  positive  to  iron,  and 
much  action  and  gas  at  the  surface  of  silicium. 

A mixture  of  fluorides  of  potassium  and  sodium : 
Silicium,  iron,  carbon,  copper,  silver,  platinum.  Electric 
currents  strong.  Silicium  rapidly  acted  upon  and  dis- 
solved, and  evolved  much  gas. 

Carbonate  of  lithia : Iron,  carbon,  copper,  silver, 
platinum.  Reversals  with  platinum  aud  silver,  copper 
and  carbon.  Much  effervescence. 

Iodide  of  barium  : Iron,  carbon,  silver  — copper,  plati- 
num. Reversal  with  copper  and  silver ; either  was  posi- 
tive when  moved.  Silver  freely  dissolved. 

Bromide  of  barium:  Iron,  carbon,  copper,  silver, 
platinum.  Reversals  with  silver  and  copper,  copper  and 
iron,  carbon  and  iron. 

Nitrate  of  baryta  : Zinc,  carbon,  copper,  silver,  iron, 
platinum.  Reversal  with  copper  and  silver.  Carbon 
evolved  much  gas,  which  appeared  to  make  it  negative  to 
copper,  and  to  silver  especially.  Iron  evolved  much  gas. 

A mixture  of  caustic  baryta  and  the  fluorides  of  potas- 
sium and  sodium  : Silicium,  iron,  carbon,  copper,  silver, 
platinum.  Carbon  evolved  gas,  iron  much  gas,  and 
silicium  very  much  gas. 

Nitrate  of  strontia : Carbon,  platinum,  iron.  Reversal 
with  iron  and  platinum. 

Iodide  of  calcium,  aqueous  fusion  : Silver  positive  to 
platinum. 

Bromide  of  calcium,  aqueous  fusion : Zinc,  copper, 
iron,  platinum. 

Nitrate  of  lime : Silver,  copper,  platinum,  iron,  carbon. 
b Nitrate  of  magnesia,  aqueous  fusion  : Zinc,  silver,  iron, 
silicium,  carbon,  platinum. 

Silicate  of  potash  (water  glass) : Copper,  silver, 
platinum. 

Bohemian  glass  : Carbon  positive  to  iron.  Current 
feeble. 

A mixture  of  fine  white  sand  and  hydrate  of  potash  : 
Nickel  positive  to  carbon. 

Silico-fluoride  of  potassium  t Silicium,  iron,  carbon, 
copper,  silver,  platinum.  Iron  and  silicium  evolved  gas. 

A mixture  of  soda-lime,  white  sand,  and  hydrate  of 
soda:  Carbon  strongly  positive  to  nickel. 

Tungstate  of  soda:  Aluminium,  iron,  copper,  silicium, 
carbon,  silver,  gold,  platinum.  Reversal  with  gold  and 
carbon. 

Molybdic  acid : Copper,  silver,  platinum,  carbon. 
Silver  and  copper  acted  upon. 

Bichromate  of  potash  : Silver,  copper,  silicium,  carbon, 
iron,  platinum,  gold.  Reversal  with  copper  and  silver. 

Chromate  of  soda  : Iron,  copper,  carbon,  silver,  plati- 
num, gold.  Currents  strong. 

Chloride  of  manganese : Copper,  silver,  iron,  carbon, 
gold,  platinum.  Currents  strong. 


Bisulphide  of  arsenic:  Silver,  iron,  carbon.  Silver 
dissolved  rapidly. 

Tersulphidc  of  arsenic  : Copper,  iron,  platinum. 

Teriodido of  arsenic:  Silver  positive  to  platinum.  Bad 
conductor. 

Arsenite  of  soda:  Iron,  silicium, carbon, silver, cooper, 
platinum.  Reversals  with  silver  and  carbon.  Iron, 
silicium,  and  carbon  evolved  much  gas.  Platinum,  copper, 
and  silver  rapidly  melted  in  it. 

Teroxide  of  antimony : Silicium,  iron,  carbon,  copper 
— silver,  platinum.  Reversal  with  silver  and  copper. 

Tersulphido  of  antimony:  Silver,  copper,  zinc,  iron, 
silicium,  platinum,  carbon.  Reversals  with  platinum 
and  iron,  copper  and  silver.  Copper  and  silver  dissolved 
quickly. 

Teriodido  of  antimony : Silver,  zinc,  copper,  iron, 
carbon,  platinum.  Curreuts  feeble. 

Terbromide  of  antimony  : Copper,  silver,  zinc,  iron, 
platinum,  carbon.  Reversal  with  zinc  and  iron.  Currents 
verv  feeble. 

(3xybromide  of  antimony : Silicium,  iron,  copper, 
silver,  carbon,  platinum,  gold.  Silver  and  copper  dissolved 
quickly. 

Fluoride  of  antimony:  Ziuc,  iron,  copper,  silver,  carbon, 
platinum.  Iron  coated  itself  black. 

Bromide  of  zinc  : Copper,  iron,  silver,  platinum. 

Chloride  of  cadmium  : Aluminium,  zinc,  iron,  copper, 
silver,  platinum.  Reversal  with  silver  and  copper. 
Zinc  melted  quickly ; aluminium  similar,  with  violent 
action. 

Mineral  phosphate  of  lead:  Iron  positive  to  carbon. 
Strong  action  upon  iron,  and  iron  dissolved;  gas  also 
evolved  from  carbon.  Much  lead  reduced  to  a metallic 
button. 

Iodide  of  lead  : Zinc,  silver,  copper,  iron,  platinum. 
Reversals  with  platinum  and  iron,  silver  and  zinc.  Copper 
and  silver  dissolved  rapidly. 

Chloride  of  lead : Zinc,  lead,  copper,  iron,  silver, 
platinum.  Reversals  with  copper  ana  silver,  copper  and 
iron. 

Chromate  of  lead : Carbon  positive  to  iron.  Strong 
action  and  intense  heat  at  surface  of  iron.  Iron  much 
dissolved ; carbon  also  corroded. 

Black  scale  oxide  of  iron  mixed  with  silica:  Iron, 
carbon,  platinum.  Reversal  with  iron  and  carbon. 
Current  strong  with  iron  and  platinum.  Iron  dissolved. 

Black  oxide  of  copper : Platinum  positive  to  iron  as 
long  as  the  iron  was  enveloped  by  an  unfused  coating 
of  oxide  of  copper,  then  violent  action  upon  tho  iron, 
attended  by  evolution  of  intense  boat  and  very  rapid 
solution  of  the  iron,  the  iron  becoming,  at  the  same  time, 
strongly  positive  to  platinum.  A large  button  of  reduced 
copper  was  formed.  Protoxide  of  copper  appears  to 
evolve  oxygen  gas  when  fused. 

Tho  following  inferences  may  be  deduced  from  these 
experiments : — 

The  most  negative  substances  in  fused  salts  are 
generally  platinum,  gold,  carbon,  and  silver ; the  most 
positive  substances  are  generally  magnesium,  aluminium, 
and  zinc.  Silicium  is  generally  electro-positive  to  carbon, 
and  is  strongly  positive  and  quickly  corroded  iu  fused 
alkalies,  alkaline  carbonates,  or  fluorides.  Carbon  is  not, 
generally  very  positive  to  iron. 

The  following  facts  may  also  be  noticed 

Copper  and  silver  dissolve  rapidly  in  fused  sulphide  off 
potassium,  tersulphidc  of  antimony,  or  iodido  of  lead  ? 
silver  also  dissolves  freely  in  iodide  of  barium  and  biai  il- 
phide  of  arsenic.  Platinum,  copper,  and  silver  rapi  ily 
melt  in  fused  arsenite  of  soda.  Electric  currents  w fcro 
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repeatedly  observed  whilst  one  (or  both)  of  the  electrodes 
was  coated  with  unfused  salt,  and  on  the  fusion  of  tho 
saline  coating  strong  currents  in  an  opposite  direction 
generally  occurred. 

The  investigation  was  very  suggestive  of  new  experi- 
ments; it  suggested  the  examination  of  the  various 
phenomena  which  acted  as  sources  of  interference,  which 
I have  already  enumerated ; it  also  threw  light  upon  the 
desirable  object  of  obtaining  a cheap  source  of  electricity 
by  the  combustion  of  coke  or  gas  carbon.  Tho  discovery 
of  some  suitable  fused  salt  or  mixture  in  which  carbon 
is  highly  electro-positive  at  a high  temperature  to  iron, 
nickel,  or  other  infusible  and  suitable  conductor  would 
probably  prove  a cheap  and  powerful  source  of  electricity ; 
cheap  because  of  the  low  equivalent  number  of  carbon 
and  the  low  price  of  cok'o  and  gas  carbon,  and  powerful 
because  of  the  intenso  affinity  of  carbon  for  oxygen  at 
high  temperatures — -sufficient,  indeed,  to  set  the  alkali 
metals  free  from  their  oxides.  The  nearest  approach  in 
these  experiment  to  this  object  was  with  carbon  and 
nickel  in  a fused  mixture  of  soda,  lime,  and  silica. 
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Many  attempts  have  been  made  from  time  to  time  to 
' diminish  the  rapidity  of  explosion  of  gun-cotton,  but  the 
only  one  which  has  been  attended  by  any  success  is  that 
which,  in  General  von  Leak’s  hands,  has  led  to  the 
development  of  a system  of  mechanical  arrangement  of 
gun-cotton  as  ingenious  and  simple  ns  it  is  effective.  By 
manufacturing  the  cotton  into  yam  of  different  thickness 
and  degrees  of  compactness  or  firmness  of  twist,  before  its 
conversion  into  gun-cotton,  this  material  is  at  once 
obtained  in  forms  which  not  only  burn  with  great  regu- 
larity and  much  less  rapidity,  when  used  in  the  original 
condition,  than  the  loose  gun-cotton  wool,  but  which  also, 
when  employed  in  the  form  of  reels,  wound  more  or  leBs 
compactly,  or,  by  being  converted  into  plaits  or  hollow 
ropes,  may  be  made  to  burn  gradually  in  a manner  similar 
to  gunpowder,  or  to  flash  into  flame  instantaneously, 
exerting  an  explosive  action  which  very  far  exceeds  that 
of  the  latter.  The  modifications  in  the  nature  and  degree 
of  explosive  force  exerted  by  gun-cotton  which  are  essen- 
tial for  its  application  to  military  and  industrial  purposes 
as  a substitute  for  powder  are,  therefore,  arrived  at  by 
means  of  very  simple  variations  in  the  mechanical  con- 
dition of  the  material.  Thus,  to  obtain  the  gradual  action 
essential  for  the  employment  of  gun-cotton  in  cannon, 
cartridges  are  made  up  of  coarse  yam,  which  is  wound 
firmly  round  a hollow  cylinder  of  wood,  the  dimensions  of 
which  arc  regulated  by  the  size  of  the  gun-chamber 
and  the  weight  of  the  charge  used ; the  best  result  is 
obtained  by  so  arranging  the  latter  that  the  cartridge 
entirely  fills  the  space  allotted  to  the  charge  in  the  gun. 
(Similarly,  small-arm  cartridges  are  made  of  cylindrical 
plaits  of  fine  yarn  or  thread,  which  arc  fitted  compactly  in 
layers,  one  over  the  other,  upon  a small  cylinder  or  spindle 
* of  wood.  In  both  of  these  arrangements  the  combustion 
of  the  charge  can  proceed  only  from  the  exterior  surfaces 
towards  the  interior  of  the  cartridge.  On  the  other  hand, 
X he  chargea  for  shells,  in  which  the  most  rapid  explosion 
i*  ' most  effective,  and  the  priming  for  quick-matches  which 
ar  e intended  for  firing  several  charges  simultaneously  and 
a],  uost  immediately  upon  the  application  of  flame,  consist 


of  cylindrical,  hollow,  and  moderately  compact  plaits 
(similar  to  lamp-wicks),  made  of  gun-cotton  thread  or 
very  fine  yarn.  These  plaits  arc  produced  in  pieces 
of  any  length,  and,  when  employed  as  quick-match,  are 
compactly  enclosed  in  cases  of  waterproof  canvas  or  other 
similar  materials.  The  charges  to  be  used  in  mines,  in 
which  the  most  destructive  effects  are  aimed  at,  consist  of 
pieces  of  very  firmly  twisted  rope,  with  a hollow  case 
along  the  centre,  the  number  of  strands  of  which  it  is 
composed  varying  with  the  size  of  the  charge  to  he  used. 
For  quarrying  and  blasting  purposes  suitable  lengths  of 
the  rope  are  employed  singly  ; for  military  operations 
(demolition  of  works,  &c.),  it  is  packed  into  moderately 
stout  cases  of  sheet  metal.  In  these  hollow  ropes  and 
plaits  of  gun-cotton,  the  flame  produced  by  the  burning 
of  that  portion  to  which  heat  is  applied,  penetrates  at  once 
to  the  interior  and  into  the  interstices  of  the  charge ; and 
hence  the  entire  mass  of  gun-cotton  is  converted  into  gas 
and  yapour  with  almost  instantaneous  rapidity.  A strik- 
ing illustration  of  the  very  opposite  effects  which  can  be 
produced  by  very  simple  modifications  in  the  mechanical 
arrangement  of  the  gun-cotton  is  afforded  by  the  follow- 
ing experiment  : — If  two  or  three  strands  of  gun-cotton 
yarn  bo  very  loosely  twisted  together  and  inserted  into  a 
tube  of  glass  or  other  material,  in  which  they  fit  so  loosely 
as  to  be  readily  drawn  backwards  and  forwards,  upon 
applying  heat  to  a projecting  portion  at  one  end  of  the 
tube!  the  gun-cotton  thus  arranged  will  explode  with 
great  violence,  completely  pulverising  the  tube,  if  it  be  of 
glass,  and  the  combustion  will  take  place  with  such  almost 
instantaneous  rapidity  that  small  portions  of  unbumt  gun- 
cotton will  actually  be  scattered  by  the  explosion.  But, 
when  two  or  more  strands  of  the  same  gun-cotton  yarn  be 
tightly  twisted,  singly  in  the  first  instance,  then  made  up 
into  a firm  cord  solid  throughout,  and  enclosed  in  a glass 
tube,  or  some  other  description  of  case,  into  which  the 
cord  fits  very  tightly,  if  a protruding  end  of  the  gun- 
cotton be  inflamed,  the  cord  will  burn  with  moderate 
rapidity  until  the  fire  reaches  the  opening  of  the  case,  and 
then  the  combustion  will  pass  over  from  the  ordinary  kind 
to  a form  which  can  only  be  described  as  a smouldering  1 
the  lighted  extremity  of  the  gun-cotton  simply  glows 
within  the  case,  while  a steady  jet  of  flame  (furnished  by 
the  combustible  gases  evolved  from  the  gun-cotton)  con- 
tinues to  bum  at  the  open  extremity  of  the  case  until  the 
contents  of  the  latter  are  consumed.  The  gun-cotton  not 
only  burns  extremely  Blowly  under  these  conditions,  but 
also  with  the  greatest  regularity  ; so  that  the  rate  of  com- 
bustion of  a given  length  of  the  enclosed  cord  may  be 
accurately  timed.  The  rapidity  of  combustion  of  gun- 
cotton arranged  in  this  form  may  be  regulated  by  the 
number  of  strands  in  a cord  and  the  degree  of  their  com- 
pactness ; and  it  is  by  this  new  modification  of  General 
von  Lcnk’s  system  of  arranging  gun-cotton  that  the  lec- 
turer has  succeeded  in  applying  this  material  to  the  pro- 
duction of  slow-matches  and  time-fuses — uses  for  which 
it  had  not  previously  been  found  suitable. 

Reference  has  just  been  made  to  inflammable  gases 
evolved  by  gun-cotton  while  it  undergoes  s very  slow 
combustion.  The  composition  of  gun-cotton  renders  it 
self-evident  that  under  any  circumstances  the  exploaion  of 
this  substance  must  be  accompanied  by  the  production  of 
a very  considerable  proportion  of  carbonic  oxide.  The 
large  body  of  flame  always  observed  when  gun-cotton  is 
ignited  under  ordinary  circumstances,  is  principally  due 
to  the  combustion  of  carbonic  oxide,  and  probably  also  of 
small  quantities  of  carbo -hydrogen  compounds,  which, 
together  with  minute  suspended  particles  of  the  mineral 
matter  contained  in  the  gun-cotton,  give  to  the  flame  its 
brightness.  If  a tuft  of  gun-cotton  be  ignited  in  a capa- 
cious and  somewhat  deep  vessel,  the  flame  actually  re- 
sulting from  the  burning  of  the  tuft  may  be  diatioctly 
seen  surrounded  by  a large  body  of  flame,  produced  by 
1 the  burning  gases,  which  continues  apparent  for  u very 
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appreciable  time  after  the  disappearance  of  the  flash  of 
flame  furnished  by  the  explosion  oC  the  gun-cotton.  If 
similar  tufts  be  ignited  in  atmosphere#  of  hydrogen, 
nitrogen,  carbonic  acid,  coal-gas,  &c.,  the  combustion  of 
the  gun-cotton  is  only  accompanied  by  a very  small  and 
pale  flame,  of  instantaneous  duration.  Similarly,  if  gun- 
cotton be  ignited  in  a vessel  which  has  been  previously 
exhausted  to  any  rate  one  half  the  ordinary  atmospheric 
pressure,  the  proportion  of  air,  and  therefore  of  oxygen, 
present  when  the  gun-cotton  is  ignited,  does  not  suffice  to 
effect  the  combustion  of  any  large  proportion  of  the  in- 
flammable gases  generated,  and  hence  the  explosion  of 
the  gun-cotton  is  attended  only  by  a small  pale  flame.  If, 
however,  the  vessel  be  filled  with  oxygen,  and  then 
exhausted  to  an  equal  or  even  a lower  degree,  it  is  filled 
with  flame  of  dazzling  brightness  directly  the  ignition  of 
the  gun-cotton  is  effected. 

The  one  modification,  just  referred  to,  of  the  phenomena 
which  attend  the  ignition  of  gun-cotton  in  a rarefied 
atmosphere  is  not  the  only  result  observed  in  experiments 
of  this  kind.  Various  curious  effects  may  be  obtained, 
their  nature  being  determined  by  the  degree  of  rarefaction 
of  the  atmosphere  ; the  mechanical  condition  of  the  gun- 
cotton; its  position  with  reference  to  the  source  of  heat 
employed;  and  other  variable  elements  in  the  experiments. 
A brief  account  of  some  of  the  principal  of  these  pheno- 
mena may  not  bo  without  interest. 

In  the  experiment  with  a tuft  of  gun-cotton  in  rarefied 
air,  spoken  of  just  now,  a perceptible  interval  is  observed 
between  the  first  application  of  heat  (by  passage  of  a 
voltaic  current  through  a platinum  wire  enclosed  in  the 
tuft)  and  the  firBt  appearance  of  ignition  of  the  gun-cotton  ; 
moreover,  the  pale  flame,  observed  when  the  latter  does 
burn,  is  of  very  perceptibly  longer  duration  than  that  of 
the  bright  flash  which  attends  the  explosion  of  gun-cotton 
in  air  under  ordinary  conditions.  If,  instead  of  using  the 
gun-cotton  in  the  form  of  a tuft,  a short  piece  of  the  gun- 
cotton- yarn  be  employed  in  the  experiment,  and  laid  on  a 
support  so  that  it  rests  upon  the  wire  by  which  it  is  to  be 
ignited,  the  pale  flame  of  the  burning  gun-cotton  will 
travel  along  towards  the  tw’o  extremities  of  the  piece  of 
yarn  with  a degree  of  slowness  corresponding  to  the  extent 
of  rarefaction  of  the  atmosphere.  These  results  are  in 
perfect  accordance  with  the  observation  first  made  by 
Quartermaster  Mitchell,  afterwards  fully  examined  into 
by  Frankland,  and  recently  amplified  by  Dufour,  that  the 
rate  of  burning  of  time-fuses  is  influenced  by  the  altitude 
at  which  they  are  burned,  or,  in  other  words,  by  the  degree 
of  pressure  of  the  atmosphere,  the  combustion  being  pro- 
portionately slow  with  every  decrement  of  pressure  of  the 
air.  When  the  platinum-wire  is  first  raised  to  a red  heat 
in  the  centre  of  the  tuft  of  gun-cotton,  enclosed  in  a highly- 
rarefied  atmosphere,  the  products  resulting  from  the 
decomposition  of  that  portion  of  the  material  which  is  in 
close  contact  with  the  wire,  immediately  distribute  them- 
selves through  the  rarefied  apace,  conveying  away  and 
rendering  latent  by  their  great  expansion  the  heat  furnished 
by  the  platinum-wire  and  that  which  results  from  the 
chemical  change.  The  increase  of  pressure  within  the 
confined  space,  by  the  generation  of  the  gases  and  vapours, 
on  the  one  hand,  and,  on  the  other  hand,  the  effect  of  the 
heated  gases,  which  escape,  upon  the  particle  of  gun-cotton 
through  which  they  permeate,  result,  in  the  course  of 
time,  in  the  ignition  of  the  mass  ; but,  even  then,  the 
gun-cotton  bums  only  slowly,  because,  in  consequence  of 
the  rapidity  with  which  the  resulting  gases  and  vapours 
escape  and  expand,  much  of  the  heat  essential  for  the 
maintenance  of  the  combustion  is  at  once  conveyed  away. 
The  latter  result  is  strikingly  exemplified  by  the  experi- 
ment in  which  gun -cotton -yam  is  substituted  for  the  tuft 
of  carded  gun-cotton ; indeed,  if  the  atmosphere  be  very 
highly  rarefied  (to  o*6  in  inches  of  mercury),  and  a suffi- 
cient length  of  the  gun-cotton-yarn  (4  or  5 inches)  be 
employed  in  the  experiment,  the  burning  of  the  material 


induced  by  the  heated  wire  will  proceed  so  slowly  that  the 
heat  resulting  from  the  chemical  change  will  be  conveyed 
away  from  the  burning  surface,  by  the  gases  generated, 
much  more  rapidly  than  it  is  developed ; so  that  the  gun- 
cotton will  actually  become  extinguished  when  only  a 
small  portion  of  it  has  been  burned. 

A very  similar  result  is  obtained  if  gunpowder,  either 
in  the  form  of  grains  or  of  one  large  mass,  is  exposed  to 
the  action  of  an  incandescent  platinum  wire  imbedded  in 
it,  the  pressure  of  the  atmosphere  in  the  apparatus  in 
which  the  experiment  is  made  being  reduced  to  between 
o*6  and  a in  inches  of  mercury.  The  portion  of  gun- 
powder contiguous  to  the  heated  wire  will  fuse,  vapours 
of  sulphur  will  be  evolved  in  the  first  instance,  and  subse- 
quently the  charcoal  will  be  oxidised  by  the  nitre,  bubbles 
of  gas  escaping  from  the  fused  mass.  The  vapours  and 
gases  thus  generated  convey  awar  rapidly  the  heat  pro- 
vided by  the  wire  and  developed  by  the  chemical  action ; 
and,  at  the  same  time,  the  change  which  the  gunpowder 
undergoes  diminishes  its  explosive  character,  so  that  its 
partial  ignition  or  explosion  will  only  be  effected  after  the 
lapse  of  several  minutes,  and,  if  it  be  in  the  form  of  grains, 
the  explosion  of  the  panicles  contiguous  to  the  w ire  will 
have  the  effect  of  scattering  the  remainder  without  ignit- 
ing it. 

'The  great  reduction  in  the  rapidity  of  combustion  of 
gun-cotton  is  not  the  only  result  observed  when  small 
quantities  of  that  substance  are  exposed  to  heat  tinder 
diminished  atmospheric  pressure.  In  the  most  highly 
rarefied  atmospheres  (from  o*  5 to  1 inch)  the  only  indica- 
tion afforded  of  the  burning  of  the  gun-cotton  is  the 
appearance  of  a beautiful  green  glow,  like  a phosphor- 
escence, immediately  surrounding  that  part  which  is 
undergoing  decomposition.  "When  the  pressure  of  the 
atmosphere  is  slightly  increased,  a faint  yellow  lambent 
flame  appears  beyond  the  green  glow,  at  a short  distance 
from  the  point  of  decomposition ; and,  in  proportion  os 
the  atmosphere  is  less  rarefied,  this  pale  yellow  flame 
increases  in  volume,  while  the  green  phosphorescence 
becomes  less  and  less  apparent  until  it  seems  to  be  com- 
pletely obliterated.  Lastly,  when  the  pressure  of  the 
atmosphere  is  comparatively  great  ( = 25  or  26  in  inches  of 
mercury)  the  gun-cotton  bums  with  the  ordinary  bright 
flame,  though  less  rapidly,  of  course,  than  it  does  under 
normal  conditions  of  atmospheric  pressure.  There  is  no 
doubt  that  this  bright  flame  is  due  to  an  almost  instan- 
taneous secondary  combustion  (in  the  oxygen  supplied  by 
the  air  in  the  apparatus)  of  the  inflammable  gases  evolved 
by  the  decomposition.  On  the  other  hand,  the  production 
of  the  small  pale  flame  observed  when  gun-cotton  is 
burned  in  more  highly  rarefied  air,  or  in  atmospheres  of 
gases  which  cannot  supply  oxygen  for  combustion,  is  most 
probably  due  to  the  generation  of  a mixture  of  gases  (by 
the  change  which  gun-cotton  undergoes  under  these  con- 
ditions), which  contains  not  only  combustible  bodies,  such 
as  carbonic  oxide,  but  also  a proportion  of  oxidising  gases 
(protoxide  of  nitrogen,  or  even  oxygen ) ; such  a mixture, 
having  self- combustible  properties,  will  receive  sufficient 
heat  from  the  burning  gun-cotton  to  become  ignited, 
except  when  the  atmosphere  in  which  the  change  takes 
place  is  so  highly  rarefied  that  the  heat  is  immediately 
dissipated,  and  the  gases  evolved  become  highly  attenuated, 
as  already  described. 

It  will  be  readily  conceived  that  the  mechanical  state  of 
the  gun-cottou  (».e.,  the  particular  form  in  which  it  is 
employed),  like  other  variable  conditions  which  have  been, 
alluded  to,  will  greatly  influence  the  nature  of  phenomena 
observed  when  this  substance  is  ignited  in  air,  or  in  various 
gases,  either  at  ordinary  or  diminished  pressures.  This 
may  be  exemplified  by  the  following  experimental  illus- 
trations. It  has  been  stated  that,  when  a tuft  of  carded 
gun-cotton  is  ignited  in  carbonic  acid,  carbonic  oxide, 
nitrogen,  coal  gas,  hydrogen,  and  other  gases,  it  burns  only 
with  a pale  yellow  flame  j this  flame,  when  furnished  by 
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equal  quantities  of  gun-cotton,  is  much  smaller  in  an 
atmosphere  of  hydrogen  than  it  is,  for  example,  in  carbonic 
acid ; a fact  which  must  be  ascribed  to  the  comparatively 
very  rapid  diffusion  of  the  generated  gases  when  hydrogen 
is  used.  In  operating  with  pieces  of  gun-cotton  yarn,  in- 
stead of  employing  loose  tufts,  the  material,  when  ignited 
by  a red-hot  wire  in  atmospheres  of  carbonic  acid,  nitrogen 
in  carbonic  oxide,  bums  much  more  slowly  than  it  doeB 
in  air  under  the  same  conditions  ; and  its  combustion  is 
accompanied  only  by  a very  small  jet  or  pointed  tongue  of 
pale  dame,  which  is  thrown  out  in  a line  with  the  burning 
extremities  of  the  piece  of  yarn.  In  the  same  way,  if 
the  yam  is  enclosed  in  a tube  or  other  vessel  through 
which  those  gases  are  circulating,  and  from  which  one  ex- 
tremity of  the  gun-cotton  protrudes,  when  the  latter  is 
lighted  it  w*ill  bum  in  the  ordinary  manner  only  until  it 
reaches  the  opening  of  the  tube,  when  the  form  of  combus- 
tion w'illat  once  be  changed  to  that  just  described.  If,  how- 
ever, corresponding  experiments  are  made  in  atmospheres 
of  hydrogen  or  coal  gas,  the  gun-cotton  yarn  will  bum  in 
the  slow  manner  described,  but  only  for  a very  brief 
period — indeed,  it  ceases  to  bum  at  all  almost  instantane- 
ously, just  os  it  does  when  ignited  in  a very  highly 
rarefied  atmosphere.  This  result  is  not  due  to  the  high 
diffusive  powers  of  the  gas  in  which  the  gun-cotton  is 
burned,  as  it  may  be  obtained  equally  in  open  and  in  per- 
fectly closed  vessels ; it  can,  therefore,  only  be  ascribed 
to  the  high  cooling  powers,  by  convection,  of  the  gases 
employed.  Pure  nitrogen,  os  stated  just  now,  allows  the 
gun-cotton  yarn  to  bum  in  the  slow  manner,  but  if  mixed 
with  one- fourth  its  volume  of  hydrogen  it  arrests  the 
combustion  of  tho  material,  just  like  coal  gas  or  pure 
hydrogen. 

(To  be  continued.) 


ROYAL  SOCIETY. 

Thursday,  May  26,  1864. 

Professor  W.  A.  Miller,  V.P.,  in  the  Chair. 

The  following  paper  was  read  : — “ Note  on  the  Variations  of 
Density  produced  by  Heat  in  . Mineral  Substances ,”  by  Dr. 
T.  L.  Phipson,  F.C.S. : — That  !nny  mineral  substance, 
whether  crystallised  or  not,  should  diminish  in  density  by 
the  action  of  heat  might  be  looked  upon  os  a natural  con- 
sequence of  dilation  being  produced  in  every  case  and 
becoming  permanent.  Such  diminution  of  density  occurs 
with  idocrasc,  Labradorite.  feldspar,  quartz,  amphibolo, 
pyroxene,  peridote,  Samarskite,  porcelain,  and  glass.  But 
Gadolinite,  .zircons,  and  yellow'  obsidians  augment  in 
density  from  the  same  cause.  This  again  may  be  explained 
by  assuming  that,  under  the  influence  of  a powerful  heat, 
these  substances  undergo  some  permanent  molecular 
change.  But  in  this  note  I have  to  show  that  this  mole- 
cular change  is  not  permanent,  but  intermittent,  at  least  as 
regards  the  species  I have  examined,  and  probably  with  all 
the  others.  Such  researches,  while  tending  to  elucidate 
certain  points  of  chemical  geology,  may  likewise  add 
something  to  our  present  knowledge  of  the  modes  of  action 
of  heat.  My  experiments  were  undertaken  to  prove  an 
interesting  fact  announced  formerly  by  Magnus — namely, 
that  specimens  of  idocrasc  after  fusion  had  diminished 
considerably  in  density  without  undergoing  any  change  of 
composition  : before  fusion  their  specific  gravity  ranged 
from  3*349  to  3'45,  and  after  fusion  only  a *93  to  2*945. 
Having  lately  received  specimens  of  this  and  other  mine- 
rals brought  from  Vesuvius  in  January  lost  by  my  friend 
Henry  Rutter,  Esq.,  1 determined  upon  repeating  this 
experiment  of  Magnus.  I found,  first,  that  what  he  stated 
for  idocraae  and  for  a specimen  of  reddish-brown  garnet 
was  also  the  caso  with  the  whole  family  of  garnets  as  well 
as  for  the  minerals  of  the  idocrase  group  ; secondly,  that 
it  is  not  necessary  to  melt  the  minerals  : it  is  sufficient  that 
they  should  be  heated  to  redness  without  fusion,  in  order 
to  occasion  this  change  of  density  ; thirdly,  that  the  dimi- 
nished density  thus  produced  by  the  action  of  a red  heat 


is  not  a permanent  state,  but  that  the  specimens,  in  the 
course  of  a month  or  less,  resume  their  original  specific 
gravities.  These  curious  results  were  first  obtained  by 
me  w’ith  a species  of  lime  garnet  in  small  yellowish  crys- 
tals, exceedingly  brilliant  and  resinous,  almost  granular, 
fusing  with  difficulty  to  a black  enamel,  accompanied  with 
very  little  leucito  and  traces  of  grossular,  and  crystallised 
in  the  second  system.  Specimens  weighing  some  grammes 
had  their  specific  gravity  taken  with  great  care,  and  by 
the  method  described  by  me  in  the  Chemical  News  for 
1862.  They  were  then  perfectly  dried  and  exposed  for 
about  a quarter  of  an  hour  to  a bright  red  heat  When 
the  whole  substance  of  the  specimen  was  observed  to  hare 
attained  this  temperature,  without  a trace  of  fusion,  it  was 
allowed  to  cool,  and  when  it  had  arrived  at  the  tempera- 
ture of  the  atmosphere,  its  specific  gravity  was  again  taken 
by  the  same  method  as  before.  The  diminution  of  density 
being  noted,  tho  specimens  were  carefully  dried,  enveloped 
in  several  folds  of  filtering  paper,  and  put  aside  in  a box 
along  with  other  minerals.  In  the  course  of  a month  it 
occurred  to  me  that  it  would  be  interesting  to  take  the 
specific  gravity  again,  in  order  to  ascertain  whether  it  had 
not  returned  to  its  original  figure,  when,  to  my  surprise,  I 
found  that  each  specimen  had  effectively  increased  in 
density  and  had  attained  its  former  specific  gravity. 
Thus : — 


Lime  garnet  mellUiie  (/rom  Vesuvius'). 


Original  density. 
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The  same  experiments  were  made  with  several  other 
minerals  belonging  to  the  idocrase  and  garnet  family,  and 
always  with  similar  results.  Now  I ask,  what  becomes 
of  the  heat  that  seems  to  be  thus  shut  up  in  a mineral 
substance  for  the  space  of  a month  r The  substance  of  the 
mineral  is  dilated,  the  distance  betw  een  its  molecules  is 
enlarged,  but  these  molecules  slowly  approach  each  other 
again,  and  in  the  course  of  some  weeks  resume  their 
original  positions.  What  induces  the  change,  or  how 
does  it  happen  that  the  original  specific  gravity  is  not 
acquired  immediately  the  substance  has  cooled  r*  Will 
the  same  phenomenon  show  itself  with  other  families  of 
minerals  or  with  the  metallic  elements?  Such  are  the 
points  which  I propose  to  examine  in  the  next  place  ; 
in  the  mean  time  the  observations  I have  just  alluded  to  are 
proof  that  bodies  can  absorb  a certain  amount  of  heat 
not  indicated  by  tho  thermometer  (which  becomes  latent), 
and  that  this  is  effected  without  the  body  undergoing  a 
change  of  state ; secondly,  that  they  slowly  part  with 
this  heat  again  until  they  have  acquired  their  original 
densities ; thirdly,  so  many  different  substances  being 
affected  by  a change  of  density  when  melted  or  simply 
heated  to  redness  and  allowed  to  cool,  it  is  probable  thi* 


property  will  be  found  to  , belong,  more  or  less,  to  all 
substances  without  exception. 


(To  bo  continued.)  ^2 


iiovai  institution.  — Monday,  June  6,  at  two 

o’clock,  General  Monthly  Meeting.  Tuesday,  June  7,  at 
three  o’clock.  Professor  Marshall,  " On  Animal  Life." 
Thursday,  June  9,  at  three  o’clock,  J.  Hull&h,  Eaq., 
«*  On  Music  (1600 — 175°)**'  Friday,  June  10,  at  eight 
o’clock,  Professor  Tyndall,  “A  Magneticol  Experiment.” 
Saturday,  June  11,  at  three  o’clock,  Alexander  Herschel, 
Esq.,  “ On  Falling  Stars  and  Meteorites.”  

* tkxiio  mincials,  like  ceclase,  that  become  electric  by  beat,  retain 
that  state  fora  comideiablc  time.  The  increase  of  density  of  Gadolinite 
and  the  dccreiwc  of  density  of  ttamorokite  by  action  of  hc*i,  an 
accompanied  by  a.vivid  emission  of  light,  us  mentioned  in  my  work 
on  " riioephoroaccncc,"  itc.,  pp.  }i  and  jx,  where  11.  Rose's  ingenious 
experiment  is  described. 


Oknocu  Niw*, 
Jun<  4,  1864. 


V]  a Notices  of  Patents. 


alcohol  or  methylated  spirit.  The  mode  of  proceeding  it 
to  mix  with  the  hydxochlorate  ot  other  salt  of  rosaniline  a 
suitable  proportion  (generally  three  part*)  of  the  acetate  of 
aniline,  toluidine,  or  other  homologous  base,  then  to  add 
an  amount  of  carbonate  of  soda,  or  any  alkali,  for  the 
purpose  of  liberating  the  organic  bases.  The  mixture  so 
obtained  is  then  heated  to  a temperature  which  may  vary 
between  the  limits  of  180  and  a 10  degrees  Centigrade, 
until  on  testing  a portion  tlie  desired  tint  has  been  attained 
The  product  is  next  boiled  with  hydrochloric  acid  and 
with  water,  in  order  to  remove  from  it  traces  of  purple  or 
red  compounds  which  are  apt  to  survive  the  operation  of 
conversion. 

The  details  of  this  procesB,  both  as  regards  the  system 
of  production  and  the  method  of  purification,  arc  very 
similar  to  those  described  by  Girard  for  effecting  the  same 
purpose. 


138.  The  Manufacture  of  Colouring  Matter*.  C.  H. 
Grbvillb  Williams.  Dated  January  15,  1863.  (Not 
proceeded  with.) 

171.  Red  Colouring  Matter.  C.  H.  Grbvillb  Williams. 

Dated  January  29,  1863. 

Thbsb  specifications  refer  to  the  employment  of  the  acetate 
or  phosphate  of  mercury  for  the  purpose  of  forming  red 
colouring  matters  with  aniline  or  one  of  its  homologues, 
or  any  salt  of  these  bases,  particularly  the  acetate,  sul- 
phate, nitrate,  or  hydrochlorate  of  aniline.  The  patentee 
prefers  to  use  the  materials  in  the  proportion  of  two 
equivalents  of  aniline  to  one  equivalent  of  the  mercury 
salt.  A mixture  of  the  salts  of  aniline  and  toluidine  may 
be  employed,  and,  in  addition,  a certain  quantity  of  un- 
combined  aniline  ; these  ingredients  are  heated  together 
with  the  mercury  salt  until  the  desired  colour  is  produced, 
and  the  product  is  dissolved  in  the  usual  manner  for  the 
purposes  of  the  dyer. 

The  employment  of  a mercury  salt  in  the  preparation 
of  magenta  dye  has  hitherto  introduced  a difficulty  in  the 
purification  of  the  product.  There  is  no  doubt  that  a 
considerable  variation  in  the  tint  of  the  resulting  colour 
is  under  the  inventor’s  control. 


1 5 1.  Printing  and  Dyeing  Textile  Fabric*  and  Yams.  J. 

Liohttoot.  Dated  January  17,  1893. 

Tint  inventor  describes  the  use  of  several  metallic  oxides 
and  salts  which  may  be  associated  os  mordants  with 
certain  compounds  of  aniline  or  homologous  bases  for  the 
purpose  of  producing  a black  dye  on  yams  or  textile 
fabrics. 


192.  Obtaining  Colouring  Matters.  II.  Caho  and  J.  Dale, 
Manchester.  Dated  January  21,  1863. 

Tn*  patentees  treat  the  red  and  purple  coal-tar  colours 
with  acroleine,  when,  under  the  influence  of  heat,  they 
become  modified  in  tint.  Likewise,  they  obtain  a blue 
colouring  matter  by  the  action  of  aniline  and  benzoic  acid 
upon  mauve  and  purple  dyes. 

The  result  of  the  second  process  doee  not  appear  to  be 
sensibly  different  from  that  produced  by  the  action  of 
aniline  alone,  which  is  well  known  to  have  the  power, 
when  assisted  by  heat,  of  modifying  the  colour  of  the  red 
and  purple  dyes  to  the  extent  of  changing  them  to  blue. 


Comimmicatad  by  Mr.  Vauuhax,  Patekt  Agkwt,  lfi,  Southampton 
BuiJdiug*,  Chancery  Lane,  W.C. 

Grants  of  Provisional  Protection  for  Six  Months. 

1191.  Thomas  Walker,  Birmingham,  Warwick,  “ Im- 
provements in  means  or  apparatus  for  the  utilisation  of 
sewage  matters,  part  of  which  improvements  is  applicable 
to  raising  and  forcing  other  fluids.  Petition  recorded 
May  xi,  1864. 


1092.  Frederick  Leisz,  New  Coventry  Street,  Leicester 
Square,  “ Improvements  in  the  manufacture  of  syrups.”— 

A communication  from  Jean  Jaqucs  Grosheinz  and  Auguste 
Sheurer,  Logelbach,  near  Colmar,  llaut  Rhin. — Petition 
recorded  April  30,  1864. 

1113.  Peter  Ward,  Cloud’s  Hill  Villas,  St.  George’s, 
Bristol,  •*  Improvements  in  lubricating  compound*."— 
Petition  recorded  May  3,  1864. 

1124.  John  Totter,  Manchester,  ” A new  compound  or 
composition  for  artificial  stone,  and  for  certain  machinery 
or  apparatua  to  be  used  in  mixing  and  applying  the  said 
composition.” — Petition  recorded  May  4,  1864. 

1136.  Edward  Beanes,  Argyll  Streot,  Middlesex,  and 
Conrad  William  Finrel,  Bristol,  “ Improvements  in  sugar 
boiling.” 

1138.  Alfred  VincentNewton,  Chancery  Lane,  Middlesex, 

" Improvements  in  the  means  of,  and  apparatus  for,  gene- 
rating heat.” — A communication  from  Albert  Borsig, 
Edward  Frcudcnthal,  and  Alexander  Daelen,  Berlin, 
Prussia. — Petitions  recorded  May  5,  1864. 

1156.  John  Henry  Johnson,  Lincoln’s  Inn  Fidds 
Middlesex,  “ Improvements  in  apparatus  for  economising 
the  consumption  of  gas.” — A communication  from  Ernat 
Jourdan,  Paris,  France. 

1166.  Henry  Woodward,  Euston  Road,  Middlesex, 
“Improvements  in  apparatus  for  carburet  ting  gas.”— 
Petitions  recorded  May  7,  i86a. 

1172.  Henry  Aitkcn,  Falkirk,  N.B.,  “ Improvements  in 
the  system  or  mode  of  calcining  and  extracting  the  oik 
and  gases  from  ironstone  and  other  materials,  and  in  the 
apparatus  or  means  employed  therefor." 

1174.  Don  Francisco  Marques  Millau  del  Real,  Rue 
Man  tree,  Bordeaux,  Franco,  ••  Improvements  in  extracting 
silver  from  lead.” 

1 178.  Alfred  Vincent  Newton,  Chancery  Lane,  Middle- 
sex, “ Improved  apparatus  applicable  to  the  heating  snd 
evaporating  of  fluids.”— A communication  from  Leopold 
Wiart,  Cambrai,  France. — Petitions  recorded  May  9, 1864 

1181.  James  Alfred  Wanklyn,  Finsbury  Circus,  “The 
manufacture  of  purple  dye  stufla  from  manna  sugar.” 

■ 188.  David  Jones  and  Bryan  I’ Anson,  Birmingham, 
Warwick,  “ Improvements  in  casks  or  other  vessels  for  the 
storing  and  preservation  of  wines,  spirit®,  and  other  liquor* 
or  fluids,  and  for  facilitating  the  drawing  off  of  the  same." 
Petitions  recorded  May  10,  1864. 

1 192.  James  Brown,  Aldgate,  London,  and  Astlev  Poston 
Price,  Lincoln's  Inn  Fields,  Middlesex,  “ Improvements 
in  the  manufacture  of  blotting  paper." 

1196.  Thomas  Matthew  Gisborne,  Lymington,  South- 
ampton, “ Improvements  in  kilns  for  burning  bricks,  tfie*. 
and  other  earthenware  or  ceramic  articles,  limestone,  sad 
ores.” — Petitions  recorded  May  si,  1864. 

1203.  William  Horne,  West  Ham,  Essex,  “Improved 
methods  of  treating  canvas,  tarpaulings,  or  other  painud 
canvas,  to  render  them  suitable  for  household  and  other 
useful  purposes.” — Petition  recorded  May  iz,  1I64. 

tan.  Edward  Myers,  Millbank  Row,  Westminster,  and 
Thomas  Guy  Progcrs,  Cambridge  Street,  Pimlico,  “ im- 
provements in  wet  gas  meters." — Petition  recorded  May 
13,  1864. 

1243.  Richard  Archibald  Brooman,  Fleet  Street,  Look*. 
“ Improvements  in  dyeing  wool  and  other  hlamcntoa-  aod 
textile  materials,  and  in  machinery  employed  therein  — 
A communication  from  Jean  Henri  Claud  et,  itouen,  France. 
—Petition  recorded  May  17,  1864. 

Notices  to  Proceed. 

112.  Alfred  Field  Henery,  Dorset  Street,  Manchc^tt? 
Square,  Middlesex,  “ An  improved  galvanic  belt."- 
Petition  recorded  January  15,  1864. 

1 3 1.  Carl  Vogt,  Cassel,  Electorate  of  Hesse,  ••  Improve- 
ments in  the  manufacture  of  pigment*." — A communica- 
tion from  Ludwig  Schod,  Cassel,  aforesaid. — Petition  re- 
corded January  18,  1864. 

15a.  Thomas  Lightfoot,  Accrington,  Lancashire,  George 
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Powell  Barnes,  Manchester,  Lancashire,  and  John  Light- 
foot,  of  Accrington,  “ Improvements  in  fixing  colours  on 
woven  fabrics  or  fibrous  materials.’ ' — Petition  recorded 
January  to,  1864. 

163.  Edgar  Townend  Jarrold,  Norwich,  Norfolk,  and 
George  John  Yates,  Peukc-th,  near  Warringtou,  Lanca- 
shire, “ Improvements  in  deodorising  paraffine,  petroleum, 
rock  shale,  and  other  hydrocarbon  oils.” — Petition  re- 
corded January  si,  1864. 

J90.  Henry  Walker  Wood,  Black  weir,  Glamorgan,  “Im- 
provements in  cylinders  exposed  to  the  direct  action  of 
fire,  and  employed  in  the  manufacture  of  artificial  fuel, 
and  in  heating  and  drying  other  substances.” — Petition 
recorded  February  15,  1864. 

6ij.  Robert  Hanham  Collyer,  Alpha  Road,  St.  John’s 
Wood,  Middlesex,  11  An  improved  apparatus  and  process 
for  the  conversion  of  substances  into  material  for  the 
manufacture  of  paper  and  textile  purposes.” — Petition 
recorded  March  it,  1864. 

990.  Alexander  Colvin  Fraser,  Loughborough,  Leicester- 
shire, M Improvements  in  apparatus  used  in  the  manu- 
facture of  gas.” — Petition  recorded  March  to,  1 864. 

1081.  Richard  Archibald  Brooman,  Fleet  Street,  Lon- 
don, " A new  method  of  treating  wood  and  other  ligneous 
substances  in  order  to  produce  alcohol  and  to  obtain  the 
cellular  tissue  or  fibre  mom  such  substances,  applicable  to 
the  manufacture  of  puper  and  other  uses.” — A communi- 
cation from  Franfois  Marie  Bachct  and  Etienne  Machard, 
Annecy,  France. 

1087.  Frank  Clarke  Hills,  Deptford,  Kent,  “ Improve- 
ments in,  and  applicable  to,  furnaces  to  be  used  in  the 
manufacture  of  gas.” 

1088.  Frank  Clarke  Hills,  Deptford,  Kent,  “ Improve- 
ments in  the  purification  of  gas,  and  in  obtaining  a valu- 
able product  in  the  process,  and  for  the  preparation  of 
some  of  the  materials  to  be  used  in  the  said  purification.” 
—Petitions  recorded  April  19,  2864. 


MISCELLANEOUS. 

YOUNG  c.  FERNIE. 

(Continued  from  page  164) 

Dr.  Lyon  Playfair,  examined  by  Mr.  Grove.  In  the 
first  part  of  his  evidence,  Dr.  Playfair  was  token  over  the 
same  ground  as  Dr.  Hofmann  in  his  re-examination  by 
Mr.  Bovill,  and  gave  substantially  the  same  replies.  On 
coming  to  I)e  Honipesch’s  patent,  the  witness  eaid  he  had 
made  experiments  on  two  kinds  of  coal,  boghead  and 
leeswi>od,  both  cannel  coals.  The  first  experiment  was  to 
ascertain  the  effect  of  a heat  of  6co°  ; for  tiiat  purpose,  he 
said,  I took  lend  at  its  point  of  fusion.  I placed  boghead 
coal  under  melted  lead  for  several  hours,  and  when  I took 
it  out  the  coal  was  unchanged,  a little  water  only  had  left 
it.  There  was  a faint  empyreumatic  smell.  I placed 
leeswood  coal  in  the  same  bath  for  half-an-hour.  Desiring 
a more  constant  temperature  (for  you  cannot  keep  it  exact 
with  lead),  I subjected  the  two  coals  to  the  heat  of  boiling 
mercury,  which  is  quite  precise,  662°.  I found  at  this 
temperature,  at  which  the  water  eamo  freely  off,  a distinct 
cupyrcumatic*  smell ; and  on  the  watery  distillate,  I saw 
with  a magnifying  glass  solid  crystals,  which  I presumed 
to  be  paraffine,  but  they  were  too  small  to  examine.  The 
total  loss  of  weight,  including  the  water,  was  4 per  cent., 
and  the  whole  product  was  miscible  with  new  water, 
showing  that  no  oil  was  produced.  I then  put  my  retorts 
into  a temperature  at  which  zinc  just  melts — 7730.  At 
that  temperature  more  water  came  off,  and  now  some  drops 
of  oil,  but  not  enough  to  escape  from  the  neck  of  the 
retort.  I now  heated  up  the  sand-bath  until  it  became 
wuntly  luminous  in  the  dark,  and  at  this  temperature  bog- 
E*ve  3°  Per  cent,  and  leeswood  23  per  cent,  of  crude 
ou.  The  crude  oil  of  course  contained  a little  water. 
Inc  temperature  was  a low  red  heat— 980°  according  to  , 


Miller’s  tables.  I did  not  define  it ; it  would  require  a 
scientific  investigation  by  myself  to  do  so.  The  result  of 
these  experiments  is  that  there  is  no  practical  distillation 
up  to  7730.  I tried  carefully  to  get  a heat  between  773° 
and  a low  red,  but  did  not  succeed.  The  lowest  tempera- 
ture at  which  a practical  distillation  can  take  place  ia 
between  8oo°  and  1000°  ; I cannot  say  nearer.  In  both 
the  experiments  mentioned  tho  oil  obtained  was  saturated 
with  paraffine,  and  became  semi-solid  on  standing.  There 
is  nothing  in  Lord  Dundonald's  patent  to  indicate  Mr. 
Young's  process  ; nor  in  Reichen bach’s  papers  to  indicate 
the  process  in  s commercial  sense.  I never  miw  paraffine 
which  was  obtained  from  coal  until  after  Mr.  Young's 
patent,  nor  do  I recollect  seeing  it  from  schist. 

Cross-examined  by  Sir  Fitr.roy  Kelly : Before  the  date 
of  Young’s  patent  it  was  known  that  oil  could  be  ob- 
tained from  bituminous  co&l  by  distillation,  and  that  the 
oil  contained  paraffine.  It  was  known  also  that  more  oil 
was  obtained  at  a low  temperature,  and  gas  and  naphtha- 
line beyond  a red  heat.  It  was  known  at  the  date  of  the 
patent  that  an  oil  could  be  produced  from  coal,  but  it  was 
not  known,  to  my  knowledge,  that  it  contained  paraffine 
oil.  It  was  known  that  the  oil  contained  paraffine,  but 
paraffine  oil  is  a distinct  substance — paraffine  which  is 
permanently  in  a liquid  state.  Reichenbach’s  product 
was  tar  mixed  with  a small  quantity  of  paraffine  ; Mr, 
Young's  paraffine  oil  not  containing  tar.  In  the  descrip- 
tion of  Genssano’s  process  in  Morand's  work  the  words 
“slightly  red”  may  be  read  a “low  red  heat,”  This 
description  of  the  heat  docs  not  substantially  differ  from 
that  in  Mr.  Young's  specification.  The  product  which 
assed  into  Gensaane's  receiver  was  a bitumen  used  for 
urning  and  for  greasing  cart  wheels.  I do  not  believe  it 
was  the  same  as  Mr.  Young’s  crude  oil.  I believe  it  was 
tar  containing  a good  deal  of  paraffine.  The  oil  passed 
off  by  the  vertical  pipe  near  the  retort,  intended  to  carry 
off  what  Genssane  calls  “sulphur.”  That  “sulphur”  I 
believe  to  have  been  chiefly  the  volatile  products.  The 
difference  in  the  products  I«ascribe  to  the  difference  in  the 
condensing  apparatus.  If  Mr.  Y'oung’s  present  apparatus 
had  been  adopted  there  would  have  been  a large  propor- 
tion of  Mr.  Y'oung’s  crude  oil.  I called  Gensaane's  pro- 
duct tar.  Tar  is  used  as  an  oil  for  burning  in  miners* 
lamps,  but  it  is  a very  smoky  oil.  Undoubtedly  it  was  a 
novelty  to  obtain  an  oil  containing  paraffine  from  bitu- 
minous coals.  If  Mr.  Y'oung  had  said  a tar  containing 
paraffine,  there  would  have  been  nothing  absolutely  new. 
When  he  uses  the  term  an  oil  containing  paraffine,  he  in- 
dicates a liquid  paraffine  in  which  paraffine  W'as  in  solu- 
tion, and  to  the  best  of  my  knowledge  that  was  now,  both 
as  a discovery  in  the  arts,  and  as  a discovery,  so  far  as  1 
know,  not  formerly  described  in  science.  It  was  not  new 
to  obtain  tar  containing  paraffine  ; but  it  was  new,  in  my 
estimation,  to  obtain  an  oil,  in  the  sense  in  which  Mr. 
Young  uses  it,  containing  paraffine.  I have  said  before 
that  it  was  not  new'  to  obtain  an  oil  containing  paraffine 
from  bituminous  coals.  I showed  Mr.  Y'oung’s  oil  at  the 
Royal  Institution  in  1852;  it  was  “paraffine  oil.”  Ido 
not  think  the  crude  oil  was  ever  burnt  in  lamps.  There 
arc  three,  perhaps  four,  substances  wade  from  the  crude 
oil;  first,  naphtha,  which  is  not  used  for  burning,  but 
only  for  purposes  like  turpentine;  next,  the  portion 
which  is  used  for  burning;  thirdly,  the  lubricating  oil  { 
and,  lastly,  paraffine.  The  burning  oil  is  obtained  after 
you  have  taken  away  the  most  volatile  portions.  [The 
witness  was  then  examined  on  the  processes  of  LordDun- 
donald,  De  Hompesch,  and  Du  Buisson,  but  this  part  of 
the  examination  offers  nothing  of  importance,  nor  waa 
anything  of  interest  elicited  in  tho  rc-cxamination  by 
Mr.  Grove.] 

Sir  Robert  Kane  (examined  by  Mr.  Hindmarsh) : The 
evidence  of  this  witness  was  simply  a confirmation  of  that 
of  the  two  previous  witnesses.  In  tho  cross-examination 
by  Sir  Fitzroy  Kelly  witness  expressed  an  opinion  that  tht 
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original  idea  of  Mr.  Young’s  patent  might  be  traced  in  a 
Tague  and  misty  way  in  Genssanc's  process,  but  the  pro- 
ducts of  the  process  conducted  according  to  Uenasane's 
own  directions  would  have  no  practical  similarity  to  Mr, 
Young’s,  nor  any  commercial  value  for  the  same  purposes. 

The  next  witness  examined  was  the  plaintiff,  Mr.  J. 
Young,  who  in  hi*  evidence  gave  an  account  of  the  ex- 
eriments  which  led  to  his  taking  out  the  patent  in  dispute, 
ubsequently  the  witness  described  Ilia  recent  improve- 
ment of  conducting  the  distillation  in  a vertical  iron 
retort,  cosed  in  brick  about  a third  of  the  way  up,  which 
is  charged  at  the  top,  and  tho  coke  raked  out  at  the  bottom. 
The  coals  pass  through  this  in  three  hours.  A specimen 
of  pure  paraffine  weighing  about  6o  lbs.  was  produced, 
and  the  witness  said  it  would  take  about  two  tons  and  a- 
half  of  coal  to  produce  that  quantity.  One  ton  of  coals 
will  produce  over  ioo  gallons  of  crude  oil ; about  one- 
third  of  which  will  be  lost  in  refining.  Tho  paraffine  is 
separated  from  the  oil  partly  refined ; it  crystallises  out 
and  is  separated  by  Btraining.  Pure  paraffine  fetches  one 
■hilling  a pound ; and  the  refined  oil  is  sold  for  as.  3d. 
a gallon. 

Mr.  Young  was  then  cross-examined  by  Mr.  Mackeson. 
In  the  course  of  the  cross-examination,  extracts  from 
Nicholson’s  “ Dictionary  of  Chemistry, M 1795,  and 
Macquer’s  “Dictionary  of  Chemistry,”  1777,  were  pro- 
duced, which  showed  that  coal  had  at  that  time  been 
submitted  to  distillation,  and  oils  and  petroleum  obtained 
therefrom.  The  witness  was  then  examined  as  to  the 
resemblance  of  the  apparatus  he  uses  with  that  used  by 
Reichenbach,  who  also  used  an  iron  retort  cosed  in  brick 
at  the  sides,  so  that  the  fire  could  only  reach  the  retort  at 
a part  covered  with  coal.  Reichenbach  also  adopted  the 
precaution  of  applying  the  heat  gradually  up  to  a dull 
redness  to  avoid  the  production  of  napthaline.  With 
regard  to  the  nature  of  the  coals  employed,  Mr.  Young 
admitted  that  other  besides  Boghead  coal  was  employed 
by  him.  A cannel  coal  from  Wigan  yielded  the  oils.  At 
first  15s.  6d.  per  ton  was  paid  for  boghead ; it  has  since 
sold  for  45s. 

Drs.  Stenhouse  and  Odling  were  called  to  prove  the 
identity  of  the  defendant’s  oils  with  those  of  the  plaintiff. 
The  other  witnesses  were  mining  agents  and  geologists, 
whose  evidence  we  need  not  notice.  In  our  next  we 
■hall  give  the  shortest  possible  statement  of  the  case  for 
the  defendants,  which  will,  however,  be  well  understood 
from  the  Vice-Chancellor’s  judgment,  which  follows  : — 

JUDOMENT. 

The  Vice-Chancellor : The  main  objection  to  the  validity 
of  the  plaintiff* a patent  is,  that  both  as  to  the  process  and 
material  there  is  nothing  new ; and  that  the  specification 
indicates  nothing  which  was  not  publicly  known  and 
publicly  used  before  the  date  of  the  patent. 

It  appears,  from  the  evidence,  that  for  very  many  years 
before  the  discovery  of  the  substances  now  called  paraffine 
and  paraffine  oils,  the  distillation  of  coals  and  bituminous 
substances,  at  every  variety  of  temperature,  had  been  well 
known  and  practised  for  the  production  of  tars  and  oils 
which  had  been  used  for  lubrication  of  the  ruder  kinds  of 
machinery  and  for  burning.  It  is  certain  that  the  dis- 
coveries by  Reichenbach  of  paraffine,  naphthaline,  and 
various  other  distinct  substances,  as  products  from  the 
carbonisation  of  animal  tar,  vegetable  tar,  and  coal  tar, 
about  the  year  1831,  were  hailed  by  men  of  science  as 
important  discoveries.  In  one  passage  of  his  writings,  as 
printed  in  the  Extracts  before  the  Court,  Reichenbach 
■ays: — “There  must  necessarily  be  several  ways  and 
means  of  getting  at  a body  of  so  strong  a constitution  as 
paraffine,  when  mixed  up  with  others  so  easily  decom- 
posed as  those  which  we  will  for  the  present  consider 
under  the  collective  denomination  of  empyreumatic  oils. 
I have  come  upon  the  track  of  some  of  these ; others, 
perhaps  better  ones,  the  future  will  discover.” 


It  is  certain  that  Reichenbach,  although  he  ascertained 
the  existence  of  paraffine  in  coal,  did  not  indicate  coal  of 
any  kind  as  the  material  capable  of  producing  paraffine  or 
paraffine  oils  in  most  abundance.  There  is  ample  evidence 
that  the  attention  of  practical  chemists  was  previously  to 
the  date  of  Young's  patent  laboriously  directed  to  discover 
the  proper  material  and  the  proper  means  of  producing 
these  articles  in  sufficiently  large  quantities  for  commercial 
purposes.  Amongst  others,  Hompesch'a  patent  was  ob- 
tained in  1841  for  obtaining  oils  from  schist  or  clay 
slate  and  asphalte ; and  his  memorandum  of  alteration 
is  made  for  the  purpose  of  confining  it  to  “ other 
rocks  or  minerals  containing  bitumen  or  bituminous 
substances.”  Du  Buiason’s  patent,  granted  in  1845,  is 
remarkable  for  its  recital  that  in  England  all  attempts 
to  make  bituminous  schistus  useful  had  failed.  His 
specification  claims  a particular  apparatus  and  process, 
and  it  states  that  the  presence  of  paraffine  is  scarcely  per- 
ceptible in  bituminous  stone,  asphalte,  or  other  bituminous 
mineral  substances,  and  that  it  is  in  schistus  that  it  is 
contained  in  the  largest  proportion. 

There  is  no  evidence  of  any  specification,  of  any  patent, 
or  any  publication  in  which  cannel  coal,  or  coal  which  pro- 
duces olefiant  and  other  highly  illuminating  gases  in 
considerable  quantity,  was  indicated  as  the  class  of  mate- 
rials, among  the  wide  range  of  animal,  vegetable,  and 
mineral  substances,  which,  subjected  to  a proper  process, 
would  produce  paraffine  and  the  oils  called  by  Young 
paraffine  oils  in  large  quantities,  so  as  to  create  a manu- 
facture for  commercial  purposes,  till  Young’s  specification 
was  published.  Cannel  coals  had  been  tried  by  many, 
but  without  success.  Among  the  many  practical  and 
manufacturing  chemists  who  had  been  vainly  attempting 
to  find  out  how  to  manufacture  paraffine  oils  and  paraffine 
so  os  to  supply  the  market,  none  had  been  fortunate.  The 
fnir  result  of  the  immense  load  of  evidence  in  this  case 
shows  the  prevailing  opinion  to  have  been,  that  not  coals 
of  any  kind,  but  shales  or  schists  properly  $0  called,  were 
the  best  material.  The  witnesses  of  the  defendants  give 
evidence  which  seems  convincing  on  this  subject. 

Mr.  Kirkham,  a practical  and  manufacturing  chemist, 
has  pro\cd  that  from  the  year  1845  he  had  been  making 
experiments  on  what  he  calls  crude  oil,  and  the  distillation 
of  various  kinds  of  coals,  including  cannel  coals,  at  a 
temperature’ of  something  like  700  degrees  of  Fahrenheit, 
for  the  purpose  of  ascertaining  what  oil  they  would  pro- 
duce ; but  that  he  could  not  succeed  in  getting  quantities 
of  oil  from  these  various  kinds  of  coal  of  any  commercial 
value,  although  he  distilled  in  large  quantities.  The 
results  he  obtained  from  cannel  coals  he  found  little  better 
than  from  Newcastle  coals.  'Ibis  witness  who  states  these 
facts  states  also  with  perfect  confidence  that  there  U 
nothing  new  in  Young’s  specification,  and  nothing  de- 
scribed in  it  which  he  did  not  know  before.  This  state- 
ment is  true  in  this  sense,  that  it  was  well  known  that 
coals,  cannel  coals,  as  well  ns  every  other  animal,  vegetable, 
or  mineral  production,  could  be  distilled  at  any  tenfperature 
within  a very  wide  range,  and  would  produce  paraffine  and 
paraffine  oils.  But  it  is  not  true,  in  this  6cnse,  that  he 
knew  before  he  read  Young’s  specification,  which  class  of 
substances,  among  many,  and  which  temperature  in  a 
wide  range,  and  which  process,  among  many,  would 
supply  the  commercial  world  and  the  public  with  a class 
of  paraffine  and  paraffine  oils  W'hich  so  many  were  in  vain 
seeking  to  supply,  till  the  manufacture  of  Young  had 
supplied  it.  From  the  evidence  of  this  witness  and  the 
evidence  of  Fisher,  a practical  and  manufacturing  chemist, 
and  the  evidence  of  Parkes,  a very  intelligent  witness,  it 
appears,  when  accurately  weighed,  that  these  persons, 
like  many  others,  were  unsuccessfully  attempting  to 
manufacture  paraffine  oils  and  paraffine  for  commercial 
purposes.  Fisher,  in  particular,  seems  to  have  been 
working  for  years  extensively  to  produce  paraiUnc  oils  of 
a quality  to  supply  the  market.  lie  distilled  shales  and 
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coal*  of  various  kinds,  including  boghead  itself,  in  con-  I 
siderablc  quantities.  Ho  states  that  he  was  largely 
engaged  in  the  manure  trade,  and  has  had  by  him  as 
many  as  1000  or  2000  gallons  of  oils,  produced,  as  he  says, 
from  41  coals,  shales,  cannels,  and  different  things.’ ’ He 
supplied  the  other  witness,  Parkes,  with  oils,  out  of  which 
he  extracted  paraffine  ; and,  according  to  Parkes’  state- 
ment, the  total  amount  supplied  to  him  at  various  times 
during  several  years  was  not  less  than  zoo  gallons 
altogether. 

Parkes  also  was  engaged  in  experiments  as  to  the  pro- 
duction of  burning  oils  and  paraffine  from  shales  and  coals, 
with  a view  to  perfect  a manufacture,  for  which,  if  he 
could  have  succeeded,  he  says  he  wished  to  obtain  a patent. 
Experimentally  he  had  gone  so  far  as  to  produce  small 
pieces  of  candle  and  night  lights.  This  witness,  who 
seems  an  intelligent  person,  employed  Fisher,  and  gave 
him  instructions  and  suggestions  as  to  the  distillation  of 
shaleB,  and  coals,  and  cannels  for  the  production  of 
paraffine  oils.  But  it  is  needless  to  go  farther  than  this 
evidence  produced  by  the  defendants  of  these  three 
persons,  Kirkharo,  Fisher,  and  Parkes,  the  most  important 
practical  witnesses  of  the  defendants,  for  clear  proof  that 
they,  like  so  many  others,  w'ere  laboriously  endeavouring 
to  effect,  and  entirely  failed  in  effecting,  the  discovery 
made  by  Young.  They  did  not  discover  that  cannel  coals 
and  other  coals  which  yield  olefiant  and  other  highly  illu- 
minating gases  were  the  proper  material. 

The  completeness  of  the  failure  is  demonstrated  by  two 
facts— first,  that  the  oils  sent  by  Mr.  Fisher  to  the  Great 
Exhibition  of  18  51  were  rejected  and  refused  a place  on 
account  of  their  objectionable  quality  and  offensive  smell ; 
and  second,  that  after  Young’s  patent,  in  Fisher’s  corres- 
pondence with  a person  named  Clift,  it  is  stated  by  the 
latter  that  Young  could  not  make  the  oil  so  good  from 
coals,  and  would  direct  his  attention  to  the  native  bitu- 
mens ; and  a question  is  asked  as  to  whether  Fisher 
would  work  his  retort  beyond  a cherry  red. 

This  correspondence  is  in  May  1851,  and  it  affords 
ample  evidence  that  the  material,  and  the  process,  and  the 
temperature  indicated  by  Young  were  not  those  used  or 
practised  by  them. 

Each  of  these  three  witnesses,  like  most  of  the  others 
for  the  defendants,  says  that  Young's  specification  contains 
nothing  new.  No  doubt  this  is  true  in  the  sense  which 
I have  already  distinguished.  But  it  is  net  true  in  the 
sense  in  which  the  law  requires  that  the  word  “ new  ” 
should  be  used  and  understood  on  the  question  to  be 
decided  in  this  cause.  Mr.  Parkes  states  that  he  was 
asked  b^  Mr.  Fisher  to  go  to  Scotland  as  a w itness  against 
the  plaintiff  Young,  in  an  action  in  which  the  validity  of 
the  patent  was  contested  on  grounds  similar  to  the  most 
material  in  the  present  case ; but  he  declined  to  go,  for 
this  good  reason,  that  he  considered  Young  ought  to 
succeed  as  the  first  public  introducer  of  the  manufacture. 

Turning  now  to  the  men  of  science  who  have  supported  the 
defendants’  case  by  their  testimony  : Dr.  Alfred  Swaine 
Taylor  ^stated  that  the  amount  of  olefiant  gas  is  no 
criterion  of  the  quantity  of  paraffine  that  any  particular 
coal  will  yield.  But  in  his  cross-examination  he  admitted 
that  he  did  not  examine  the  quantity  of  olefiant  gas  in  the 
coals,  and  that  he  had  made  110  experiments  as  to  whether 
coals  yield  olefiant  gas  in  the  same  ratio  as  paiaffino.  He 
admits  that  he  was  not  aware  before  Young’s  patent  that 
paraffine  could  be  extracted  from  coal  in  merchantable 
quantities.  He  says  that,  although  he  knew  paraffine  was 
extracted  from  coal,  yet  Young’s  patent  process  came  upon 
him  an  a novelty,  and  that  it  was  a new  thing  to  hear  of 
it  in  the  quantity  which  Young  produced. 

I>r.  Anderson,  who  is  another  of  the  defendants’  im- 
portant scientific  witnesses,  is  remarkable  for  his  change 
of  opinion  on  the  question  of  novelty.  Ho  was  one  of  the 
witnesses  for  Mr.  Young  in  the  Scotch  cause.  His  report 
made  with  reference  to  that  case  is  at  variance  with  his 


evidence  now  given.  He  has  stated  the  cause  of  his  con- 
version to  be  the  knowledge  he  had  since  acquired  by  what 
he  had  read  of  Selligue’s  works,  and  in  the  specification 
of  Happey’s  patent,  and  in  Black’s  44  Elements  of 
Chemistry."  When  these  writings  are  looked  at,  his 
reasons  and  explanations  as  to  his  change  of  opinion  appear 
to  be  so  very  lame  that  the  value  of  his  evidence  is  reduced 
to  a low  degree. 

He  and  the  other  scientific  witnesses,  together  with 
workmen  and  others  who  gave  evidence,  and  a narrative 
of  experiments  on  the  questions  of  temperature  and  mate- 
rials, seem  to  me  to  have  afforded  no  real  assistance  to  the 
defendants’  case. 

Experiments  conducted  for  the  express  purpose  o 
manufacturing  evidence  for  this  cause  arc  to  be  looked  at 
with  distrust. 

As  to  the  many  witnesses  produced  to  prove  that  bog- 
head coal  is  a “shale ; ’*  that  all  eanncl  coals  are  shales  ; 
that  Kimmeridgo  shale  is  coal ; that  Leeswood  curly  cannel 
coal  is  not  a shale,  although  other  cannel  coals  are  shales  ; 
that  the  manufacture  of  offensive  and  unmarketable  oils 
from  Kimmeridge  shales  was  a manufacture  of  Young’s 
oils. and  an  anticipation  of  his  invention;  that  the  tar  and 
coke  ovens  used  in  South  Wales  to  produce  a coarse  tarry 
oil,  used  for  lubricating  the  wheels  of  tram-waggons,  was 
an  anticipation  of  Young’s  lubricating  paraffine  oils ; all 
the  immense  mass  of  evidence  which  the  defendants  have 
laid  before  the  Court  on  these  various  points  failed  to  pro- 
duce any  serious  effect  upon  my  mind  towards  establishing 
the  case  of  the  defendants,  and  a reconsideration  of  it 
satisfies  me  of  its  unimportance. 

On  the  question  of  temperature,  os  described  in  Young’s 
specification,  there  has  been  in  the  evidence  and  arguments 
on  behalf  of  the  defendants  some  confusion  between  the 
heat  applied  to  the  outside  of  the  retort  and  the  heat  of 
the  materials  within.  There  has  been  a great  conflict  of 
evidence,  but  the  result  of  a careful  review  and  estimate 
of  the  evidence  loaves  my  mind  satisfied  that  Young’s 
specification  has  given  the  proper  directions  and  described 
the  proper  gradation  anfl  limit  of  the  temperature,  up  to, 
and  not  exceeding,  a low  red  heat  on  the  outside  of  the 
retort,  for  producing  paraffine  oils  and  paraffine  in  the 
greatest  abundance  which  has  yet  been  obtained. 

On  the  question  of  infringement,  as  well  as  with  refer- 
ence to  tlio  validity  of  the  patent,  the  defendants  have 
laboured  to  show  by  evidence  that  a temperature  lower 
than  a low  red  heat,  and  therefore  not  according  to 
Young’s  specification,  is  that  at  which  they  have  worked, 
and  is  the  best  temperature  for  producing  paraffine  oils 
and  paraffine  in  the  greatest  quantity  and  of  the  best 
quality.  Their  evidence  has  entirely  failed  to  establish 
the  fact  that  they  have  not  used  for  their  manufacture  the 
same  class  of  coals,  and  the  same  gradation  and  limit  of 
temperature  which  Young  describes  ; or  that  a gradation 
and  limit  of  temperature  lower  than  Young’s  is  the  best. 
The  evidence  remains  unshaken  on  this  point,  and  on  the 
other  main  points  of  the  case  the  evidence  of  the  plaintiffs’ 
witnesses  has  been  clear  and  strong,  and  greatly  outweighs 
that  of  the  defendants. 

In  dealing  with  the  case  it  has  seemed  to  me  better  to 
direct  attention  to  what  has  been  said  by  the  witnesses  of 
the  defendants. 

One  of  these,  Dr.  Taylor,  admitted  that  there  are  many 
chemical  substances  produced,  not  in  abundance,  but  in 
small  quantities,  which,  if  they  could  be  produced  in  large 
quantities,  so  as  to  be  merchantable  commodities,  would 
be  highly  valuable.  This  is  the  proposition  which  seems 
to  bo  at  the  root  of  the  plaintiffs’  case.  In  the  case  of 
monopolies,  Lord  Coke  says  that  all  monopoly  patents 
were  void  both  by  common  law  and  the  statute,  unless 
they  were  granted  to  the  introducer  of  a new  trade  or 
engine.  The  words  of  the  statute  of  James  the  First  are, 

44  the  sole  working  or  vending  of  any  manner  of  new  manu- 
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factujca  within  this  realm  to  the  true  and  first  inTentor  and 
inventors  of  auch  manufactures." 

Mr.  Femie,  one  of  the  defendants,  has  adduced  in  evi- 
dence a passage  from  the  work  of  an  eminent  American 
chemist.  Dr.  Antisell,  who  holds  an  important  position  in 
the  Patent  Office  of  the  United  States  of  America.  It 
appears  that  the  plaintiff  Young  has  obtained  a patent  in 
the  United  States  for  his  manufacture.  This  book  con- 
tains a short  history  of  the  manufacture  of  parafiino  oils 
and  paraffine ; and  it  gives  the  following  extract  from  n 
publication  by  lieichcnbach  in  1854: — “So  remained 
paraffine  until  this  hour  a beautiful  item  in  the  collection 
of  chemical  preparations,  but  it  has  never  escaped  from 
the  rooms  of  the  scientific  man."  Something,  therefore, 
remained  to  be  ascertained,  in  order  to  the  useful  applica- 
tion of  this  article  for  economical  and  commercial  pur- 
poses. This  illustrates  the  important  distinction  between 
the  discoveries  of  the  merely  scientific  chemist  and  of  the 
practical  manufacturer  who  invents  the  means  of  pro- 
ducing in  abundance,  suitable  for  economical  and  commer-  ; 
cial  purposes,  that  which  previously  existed  as  a beautiful 
item  in  the  cabinets  of  men  of  science. 

What  the  law  looks  to  is  the  inventor  and  discoverer 
who  finds  out  and  introduces  a manufacture  which  shp- 
plies  the  market  for  useful  and  economical  purposes  with 
on  article  which  was  previously  little  more  than  the  orna- 
ment of  a museum. 

It  has  been  established  to  my  satisfaction,  by  the  evidence 
in  this  cause,  that  the  plaintiff  Young  is  an  inventor  of 
this  class,  and  that  his  patent  is  entitled  to  the  protection 
of  the  law.  I find  that  he  has  ascertained,  by  a course  of 
laborious  experiments,  a particular  class  of  materials 
among  many,  and  a particular  process  among  many,  which 
has  enabled  him  to  create  and  introduce  to  the  public  a 
useful  manufacture,  which  amply  supplies  the  market  with 
that  which,  until  the  use  of  the  materials,  and  process, 
and  temperature  indicated  by  him,  had  never  been  sup- 
plied for  commercial  purposes.  At  the  date  of  his  patent 
something  remained  to  be  ascertained  which  was  necessary 
for  the  useful  application  of  the  chemical  discovery  of 
paraffine  and  paraffine  oils.  This  brings  it  within  the 
principle  stated  by  the  Lord  Chancellor  in  the  late  case  of 
“ Hill  v.  Evans.  The  manufacture,  with  the  materials 
and  process  indicated  by  him,  according  to  the  sense  in 
which  1 understand  the  word  “manufacture"  to  be  used 
in  the  statute,  was  a new  manufacture,  not  hi  use  at  the 
date  of  his  patent. 

The  principle  upon  which  the  present  ca*e  should  be 
decided  is,  to  my  mind,  so  clear,  that  it  is  unnecessary  to 
examine  the  cases  cited  by  the  defendants*  counsel-  In- 
ventions in  mechanics  are  as  widely  different  from  inven- 
tions in  economical  chemistry  as  the  laws  and  operations 
of  mechanical  forces  differ  from  the  laws  of  chemical 
affinities,  and  the  results  of  analysis  and  experiment  in  the 
comparatively  infant  science  of  chemistry,  with  its  bound- 
less field  of  undiscovered  laws  and  undiscovered  sub- 
stances. This  observation,  as  applied  to  reported  cases, 
will  strike  the  mind  of  every  lawyer  who  has  even  a slight 
elementary  knowledge  of  both  sciences.  But  if  it  had  been 
necessary  to  examine  the  authorities,  there  are  to  be  found 
in  them  some  propositions  as  to  what  amounts  to  a publica- 
tion, and  whether  the  use  of  a lock  of  peculiar  and  im- 
proved construction  upon  a gate  is  notice  to  the  public  of 
the  nature  of  the  improvement*  which  would,  perhaps, 
deserve  serious  consideration.  It  is  not,  I think,  the  habit 
of  mankind  to  go  about  examining  the  construction  of  the 
locks  on  their  neighbours’  doors  or  gates.  Even  the  few 
men  endowed  with  an  honest  curiosity  in  examining 
mechanical  inventions  would  probably  not  be  anxious  to 
be  found  taking  models  of  their  neighbours’  locks,  or  pry- 
ing into  the  exact  construction  of  fasten  mgs  intended  to 
protect  private  property  against  the  whole  body  of  the 
public. 

But  whatever  may  be  the  correct  view  of  the  law  on  that 


subject,  the  principle  which  seems  to  me  to  govern  the 
present  case  is  broad  and  clear.  Twice  already  has  the 
validity  of  this  patent  been  established  before  tribunals  of 
high  authority.  First,  before  the  Lord  Chief  Justice  of 
England  and  an  English  jury  ; next,  before  the  Lord  Pro- 
sident  of  the  Court  of  Session  in  Scotland  and  a Scotch 
jury.  All  the  most  important  parts  of  the  evidence  before 
me  were  laid  before  these  tribunals.  1 recognise  in  the 
Lord  President’s  charge  to  tho  jury  a just  view  of  the  law. 
If  my  own  mind  had  not  been  well  satisfied  upon  it,  I 
should  havo  hesitated  long  before  I ventured  to  dissent 
from  these  two  decisions. 

The  conclusion  is,  that  I find  in  favour  of  the  plaintiffs 
upon  all  the  four  issues,  and  there  must  be  a decree  in 
favour  of  the  plaintiffs,  with  costs  to  be  taxed  and  paid  by 
the  defendants. 


Fatal  ExplcMiou  of  Ciaa-cotton. — We  regret  to 

have  to  announce  that  a serious  explosion  occurred  last 
week  at  the  gun-cotton  manufactory  of  Messrs.  Prentice 
and  Co.,  Stowmarket,  Suffolk,  which  has  resulted  in  the 
death  of  one  of  the  female  employees,  and  placed  in 
jeopardy  the  lives  of  four  other  persons,  including  tho 
foreman  of  the  works.  The  coroner’s  jury  have  been 
unable  to  determine  the  precise  cause  of  the  disaster,  and 
recommend  the  immediate  appointment  of  a scientific  com- 
mission to  inquire  into  all  the  circumstances,  with  a view 
to  prevent  the  recurrence  of  similar  accidents.  It  is  known 
that  the  operation  of  cutting  the  gun- cable  i.ito  short 
lengths  of  about  six  inches,  by  means  of  a steel  blado 
worked  by  machinery,  was  the  primary  cause  of  danger 
in  this  instance,  and  it  is  supposed  that  some  particles  of 
a gritty  nature  accidentally  coming  in  contact  with  tho 
knife  had  developed  sparks  or  a sufficient  degree  of  heat 
to  ignite  some  portion  of  the  material,  and  that  the  flame 
qunlily  spread  to  the  whole  cable  (about  ten  feet  in  length) 
which  was  at  the  moment  lying  exposed  in  the  immediate 
vicinity  of  the  cutting  machine. 


ANSWERS  TO  CORRESPONDENTS. 

YoL  VIII.  oftheCmoiiCAt.  Nrw*,  conUluiuga copious  Index.  tanow 
re&dy,  price  10*.  Id,  by  poet,  us.  id.,  handsomely  bound  in  eV.tb, 
gold;  uttered.  The  eo-toa  for  binding  may  be  obtained  at  our  Office, 
price  is.  4(1.  hubecribcns  may  have  their  copies  bound  for  is.  6d.  if 
sunt  to  our  Office,  or,  if  acoompaniod  by  a doth  case,  for  is.  Vois.  I. 
and  II.  an  out  of  print.  Ail  the  others  are  kept  in  stock.  YoL  Y 111. 
commenced  on  July  4,  i86j,  and  will  bo  complete  in  *6  number*. 


%•  !n  pnbMsbtag  letters  from  owr  Correspondents  we  do  not  thereby 
adopt  the  views  of  the  writer*.  Our  intention  to  giro  both  aides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  with  which  we 
do  not  agree. 


*,*  AH  Editorial  Chmmumcat ions  are  to  be  addressed  to  the  Rorroa, 
and  Advertisements  and  Business  Com  muuKaXians  to  the  I'l  i.LiaUkn,  at 
the  Office,  1,  Wine  Office  Court,  Fleet  Street,  London,  E C. 


W.  L C.— See  tho  Comptts  Rendu*  of  the  date  mentioned.  Tho 
translation  will  appear  in  a week  or  two. 

7.  A’. — The  writer  is  anxious  to  acquire  chemical  Instruction,  par- 
ticularly of  a technical  kind,  by  sorresponding  with  any  one  who  will 
aid  him. 

6.  J.— 1.  In  the  War  Department  and  at  the  Mini  a.  Throogdi  the 
hoads  of  the  departments. 

AT.  J. — Carbonate  of  lead  is  soluble  fn  nitric  acid,  sulphate  of  baryta 
is  not 

Silieiuru. — On  the  large  scale  it  is  made  on  the  hearth  of  the  rever- 
beratory furnace.  Various  kind*  of  muid  are  used,  hut  olteocr  than 
either,  flints  first  made  red  hot,  then  queue  hod  with  cold  water,  and 
afterward*  ground  to  i*owder. 


Classification  of  Elements  in  Relation  to  their  Atomicities, 


277 


SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


On  the  Classification  of  the  Element*  in  Relation  to  their 
Atomicities,  by  Professor  A.  W . WILLIAMSON,  E.R.S., 
President  of  the  Chemical  Society  * 

The  object  of  Professor  Williamson's  paper  was  to  show 
the  chemical  reasons  for  considering  that  the  atomic 
■weights  of  all  the  metals  should  be  doubled,  except  the 
alkali  metals,  gold,  silver,  boron,  and  the  metals  of  the 
nitrogen  series.  Cannizzaro  argued  some  jeara  ago  in 
favour  of  this  conclusion  from  a consideration  that  the 
atomic  heat  of  these  metals  is  just  about  half  as  great 
as  that  of  gold,  silver,  antimony,  phosphorus,  kt.  lie 
proposed  to  remove  the  discrepancy  by  doubling  the 
atomic  weights  of  the  heavy  metals,  the  metals  of  the 
alkaline  earths,  &c.,  so  that  the  prodoet  of  the  atomic 
Weight  with  the  specific  heat  of  each  of  them  should  be 
equal  to  the  product  of  the  atomic  weight  of  potassium 
bv  its  specific  heat,  or  of  silver  or  antimony,  &c.  The 
chemical  reasons  for  this  change  were  argued  to  be  of 
precisely  the  same  kind  as  those  which  had  already 
aocidcd  chemists  to  adopt  for  oxygen  the  atomic  weight 
16,  and  for  carbon  the  at  mic  weight  n.  The  question* 
however,  involves  a general  classification  of  the  elemen- 
tary bodies. 

The  author  gave  an  outline  of  the  analogies  which 
connect  chlorine,  bromine,  and  iodine,  equality  of  Vaponr- 
Yolume  in  the  free  state,  the  molecule  of  each  of  theso 
elements  containing  two  atoms  in  the  same  volume  as 
that  occupied  by  Ha,  now  generally  called  two  volumes ; 
the  analogy  of  their  oxygen  compounds,  the  mono-basic 
character  of  the  hydrides,  the  isomorphism  of  many  of 
their  corresponding  salt*,  kc. 

Very  similar  considerations  are  admitted  to  prove  that 
oxygen,  sulphur,  selenium,  and  tellurium  are  analogous 
to  one  another  in  their  general  chemical  properties  ami 
In  the  constitution  of  their  similar  compounds. 

But  each  atom  of  oxygen,  sulphur,  kc.,  combines  with 
fwo  atoms  of  hydrogen,  and  is  equivalent  to  two  atoms 
of  chlorine  or  bromine,  kc.t  for  if  two  tolames  of  steam* 
HjO,  or  of  alcohol  vapour, 

H(C,H*)0  + PC),  - IIC1  + (C,II5)C1  + POClr 
When  chlorine  acts  on  hydrogen  compounds  it  takes  out 
one,  two,  or  three  hydrogen  atoms,  pitting  in  ah  equal 
number  of  atoms  of  chlorine,  thus: — * 9 

C,H4Oa  ♦ Cl2  = CfH<C10s  + II  Cl, 

Acetic  add.  ChJur-ucetic  add. 

Whereas  when  oxygen  re-acts  on  a hydrogen  compound 
it  takes  out  two  atoms  of  hydrogen*  replacing  them  by 
ofie  of  oxygen — 

C?HaO  + O,  =»  + UjO  ; 

Alcohol.  Acetic  add. 

or  it  takes  out  four  atoms  of  hydrogen,  putting  in  two 
of  oxygen,  and  so  on ; never  an  uneven  number  of 
atoms  of  hydrogen  replaced  by  oxygen  in  one  molecule. 

The  replacement  of  oxygen  by  sulphur  produces  ho 
change  of  atomicity  or  of  vapour  volume. 

The  family  of  the  five  elements— nitrogen,  p&os- 

Shorus,  arsenic,  antimony,  and  bismuth— is  also  well 
nown  and  universally  admitted. 

The  analogous  basic  hydrides,  or  cfhylides,  on  (he  am- 
monia type,  are  decisive  of  the  analogy  of  the  elements, 
but  beyond  them  we  have  the  series  of  acids  analogous 
to  nitrous  acid  and  to  nitric  acid,  and  many  iso- 
morphisms. 


The  alkali  metals,  including  lithium,  rubidium, 
cecsium,  and  thallium,  as  well  as  silver,  are  eminent!}' 
monatomic,  for  they  all  replaco  hydrogen  atom  for  atom 
They  form  no  basic  salts.  Their  sulphates  form  wkh 
sulphate  of  alumina  those  characteristic  salts  called 
alums.  Gold  is  monatomic  in  its  protochloride,  but 
tHatomio  in  its  common  solution.  Boron  appears  usually 
to  be  triatoinic,  as  the  constitution  of  its  chloride  and  of 
its  etbylide  admits  of  no  other  formula.  Carbon  and 
silicon  are  usually  tetratomic,  but  sometimes  biatojiic. 

rlh©  remaining  metals  present  so  great  a variety  of 
properties  that  their  classification  is  only  effected  by 
establishing  among  them  some  natural  families,  and  con- 
necting each  family  in  succession  with  the  biatomic  or 
tetratomic  elements.  Thus  magnesium,  zinc,  and  c*d- 
mitim  form  a well  marked  family  of  metals,  all  volatile, 
and  forming  very  similar  salts,  and  zinc  is  clearly  proved 
to  be  biatomic  by  the  constitution  and  properties  of  ziup, 
ethyl,  Zn(C|H»;:,  Which  occupies 


• Abwtrftct  of  a discourse  delivered  before  tlie  domical  Society. 
May  19,  1864.  Communicated  by  tho  Author. 
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tho  same  vapour 

Volume  as  ether,  0(CjlI8)j. 

Half  the  ethyl  can  bo  taken  out  of  zinc  ethyl  and  re- 
placed by  iodioe  without  breaking  np  the  molecule 
Zn(C2H3)i.  The  oxides  of  these  metal*  have,  therefore, 
the  formula)  MgO.ZnO.CdO,  while  the  chlorides  are 
MgCl.,ZnCI.,Cd('l,, and  the  nitrates  arc  Mg(NO,).}  &c. 

Then,  again,  calcium,  strontium,  barium,  and  lead 
present  in  their  salts  many  striking  points  of  analogy, 
and  abundant  cases  of  isomorphism.  The  compounds 
Pb(C3lI4)4  arid  PbfC-H.JjCI  prove  I-ad  to  lx?  tetratomic 
in  its  brown  oxide,  rb()2,  and  biatomic  in  its  common 
chloride,  PbCl*,  and  nitrate  Pb(NO,)s,  and  wo  are,  by 
analogy,  led  fo  extend  the  conclusion  to  the  other  metals 
of  the  family.  The  analogy  and  isomorphism  of  some 
lime  salts,  &e.,  With  the  eor  responding  salts  of  magnesia, 
would  lead  independently  to  the  same  conclusion.  Car- 
bonate of  lime  has  thus  the  formula  CaCO,,  which  is  so 
much  like  the  formula  of  nitre,  XNO„  that  our  surprise 
is  removed  at  the  isomorphism  of  a»  ragonite  with  the 
latter  salt,  or  at  that  of  nitrate  of  sods  and  calc  spar. 

Then  iron,  aluminium,  chromium,  and  manganese 
form  analogous  and  isotnorphous  ecsquioxvdet  which  arc 
capable  of  replacing  one  another  in  the  alams  ; so  that 
the  metals  must  have  a similar  atomicity.  Chromiam 
is  proved  beyond  dispute  by  the  constitution  of  chloro- 
ohromic  acid  to  be  biatomie  like  sulphur,  which  forms 
the  corresponding  compound  — chlore  sulphuric  acid; 
the  conclusion  is  confirmed  by  the  analogy  and  iso- 
morphism of  the  sulphates  and  chromates.  Chromiam 
thus  brings  iron,  aluminium,  and  manganese  over  with 
it  to  the  class  of  even-atomicity  metals.  But  manganese, 
from  the  properties  of  the  manganates,  would  prove  the 
same  thing  independently,  and  again  in  permanganate  of 
potash,  Mn04&,  the  atom  of  manganese  replaces  the 
atom  of  chlorine  la  perchlorate  of  potash  C104K. 

Nickel,  cobalt,  and  copper  are,  moreover,  known  to 
fetni  a variety  of  salts  so  analogous  in  constitution  and 
crystalline  form,  &e.f  to  the  corresponding  salts  of  iron, 
manganese,  litoe,  and  magnesia  that  tlwir  protoxides 
have  been  long  designated  as  the  magnesian  family, 
and  must  be  represented  by  biatomk  lurmulm  such  ns 
CuO,CuCI3,  &<h 

Then  tnercorv  irt  its  higher  chloride  and  the  corre- 
sponding ethylfde  is  undeniably  biatomic,  os  tin  is  bi- 
atamic  in  its  lower  chloride  SnCl.,  and  tetratomic  in  its 
liquid  chloride,  and  in  the  corresponding  etbylide 
Su(C,H.)4. 

Consideration*  of  analogy  serve  to  extend  the  conclu- 
sion* to  the  remainder  of  the  heavy  metals,  and  to  class 
them  all  with  oxygen,  and  earbou,  See.,  a*  element*  of 
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even-atomicity,  or,  as  Dr.  Odling  proposes  to  call  them, 
u artiads.” 

The  conclusion  of  the  paper  was  occupied  by  a con- 
sideration of  various  apparent  objections  to  these  general 
conclusions.  Mercury  and  cadmium  are  known  to  have 
a vapour  volume  corresponding  to  one  atom  of  each 
in  the  molecule  of  two  volumes,  but  so  have  CO, SO,, 
and  C,H4. 

Phosphorus  and  arsenic  have  four  atoms  in  each 
molecule  of  vapour,  being,  doubtless,  built  up  on  the 
ammonia  type.  The  sesquichlorides  of  iron,  aluminium, 
and  chromium  are  found  to  contain  Fe2Clc,  &c.,  each 
molecule  of  vapour  proving  that  these  metals  in  their 
sesqui-salts  still  have  an  even  number  of  “ periss  id  ” 
atoms  in  each  molecule.  The  basic  nitrate  of  lead, 
PbNO»HO,  had  been  Quoted  in  proof  of  the  biatomic 
character  of  that  metal,  and  the  corresponding  salt  of 
mercury  extends  the  conclusion  to  it. 

In  its  suhsalts  mercury  also  forms  basic  compounds, 
which  cannot  be  accounted  for  if  the  metal  is  there  really 
monobasic  like  potassium.  The  basic  subnitrato  of  mer- 
cury, Hg2NO,HO  proves  for  it  exactly  the  samo  thing 
which  the  vapour  volume  of  the  sesquichlorides  proves 
for  them — viz.,  that  their  subsalts  are  no  exceptions  to 
the  law  of  even-atomicity  for  these  metals. 


On  Some  Neto  Double  Salts  of  Chromic  Arid,  and  thrir 
Photographic  Applications , by  M.  E.  Korr. 

The  starting  point  of  these  researches  was  an  unsuc- 
cessful attempt  to  prepare  ammonic  chromate. 

I tried  to  obtain  this  salt  by  dissolving  an  equivalent 
of  bichromate  of  potash  in  caustic  ammonia,  and  adding 
to  the  concentrated  solution  a boiling  solution  of  one 
equivalent  of  ammonio  sulphate.  I hoped  that  slightly 
soluble  sulphate  of  potash  would  be  deposited,  and  that 
neutral  ammonic  chromate  would  remain  in  solution. 

But  if  concentrated  liquids  are  used,  mosses  of  double 
chromates  are  formed,  crystallising  in  needles,  crusts, 
&cM  in  the  midst  of  the  sulphate  of  potash ; and  if  the 
solutions  are  diluted,  too  much  of  the  latter  salt  remains 
in  solution. 

Having  isolated  a certain  quantity  of  crystals  in 
needles,  it  became  easy  to  ascertain  that  they  constituted 
a double  chromate  of  potash  and  ammonia,  and  it  was 
interesting  to  further  examine  this  salt,  which  has  not 
yet  been  described. 

Doublet  Chromite  of  Pota»h  and  Ammonia, — 

By  finely  pounding  bichromate  of  potash  with  concen- 
trated caustic  ammonia  wc  get  a straw-coloured  magma, 
whilst  the  ammonia  is  in  excess;  on  being  left  in  contact 
with  the  air,  the  ammonia  disappears,  and  the  mass 
takes  a gradually  deepening  orange  tint. 

By  dissolving  with  heat  bichromate  of  potash  to 
saturation  in  caustic  ammonia,  a large  quantity  of  am- 
moniacal  gas  is  disengaged  by  boiling,  and  on  cooling 
there  is  generally  obtained  a mixture  of  crystals,  some 
yellow  and  others  orange. 

The  following  is  the  best  method  for  preparing  pure 
double  chromate  of  potash  and  ammonia:—  - 

First  obtain,  by  several  re-crystallisations,  some  per- 
fectly pure  bichromate  of  potash.  Introduce  a certain 
quantity  of  this  salt  into  a sufficiently  strong  snherical 
flask,  and  into  it  pour  pure  and  concentrated  liquid 
ammonia,  shaking  constantly  until  the  strong  and  per- 
sistent odour  of  ammonia  indicates  an  excess  of  volatile 
alkali. 

Stopper  the  flask  well,  and  heat  it  in  a water  bath 


until  the  contents  are  completely  dissolved.  On  cooling 
the  double  salt  crystallises  in  abundance  and  in  a per- 
fectly pure  state.  Open  the  flask,  decant  the  mother 
liquor,  and  dry  the  crystals  under  a receiver  over  quick 
lime,  and  in  a slightly  ammoniacal  atmosphere. 

Under  rapid  crystallisation  double  chromate  of  potash 
and  ammonia  crystallises  in  long,  fine,  and  transparent 
needles  of  a light  sulphur  colour,  or  in  four-sided 
prisms,  apparently  with  rhomboidal  base,  the  summits 
of  which  are  frequently  feather-edged,  in  consequence 
of  the  replacing  of  one  or  two  edges  by  inclined  facets. 

By  slow  crystallisation  of  not  too  much  concentrated 
liquids  after  slow  cooling,  sufficiently  bulky  crystals 
are  obtained. 

The  mother  liquors  of  crystals  left  to  evaporate  slowly 
under  the  receiver  did  not  give  very  distinct  and  well- 
defined  crystals,  on  account  of  tho  tendency  of  the  salt 
to  accumulate  along  the  sides. 

The  same  mother  liquors  left  in  contact  with  the  air 
in  a precipitating  vessel,  covered  with  paper,  gave  a 
bulky  sulphur-coloured  efflorescence,  containing  both 
potash  and  ammonia,  and  at  the  bottom  of  the  liquid 
orange-coloured  crystals  of  bichromate  of  potash. 

Double  chromate  of  potash  and  ammonia  contains  no 
water  of  crystallisation.  Tho  formula  of  the  salt  is 
CrOJtKO  + Cr03,NH3,H0. 

One  gramme  of  the  salt  dissolved  in  water  containing 
acetic  acid,  precipitated  by  acetate  of  lead,  gives  a pre- 
cipitate of  chromate  of  lead,  which,  washed  and  dried 
at  ioo°,  weighs  1 gr.  870,  corresponding  to  57*97  Pf* 
cent,  of  chromic  acid.  A slight  excess  of  sulphuric  acid 
is  added  to  the  washings,  which  arc  then  evaporated  to 
dryness,  recovered  by  water,  filtered,  and  again  evapo- 
rated to  dryness  in  a crucible ; after  calcination  at  red 
heat,  and  the  occasional  addition  of  morsels  of  ammonic 
carbonate,  a residue  of  sulphate  of  potash  remained 
weighing  o gr.  500,  corresponding  to  27.04  per  cent,  of 
anhydrous  caustic  potash. 

In  a second  analysis  1 gramme  of  a salt  of  another 
preparation  (which  had  probably  already  lost  a little 
ammonia)  furnished  1 gr.  88  of  chromate  of  lead,  corre- 
sponding to  58  28  per  cent,  of  chromic  acid. 

The  formula  Ur03.K0  + CrOaN  H,HO  requires  (O  - 1 00). 
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The  formula  Cr,Os.KO  + H,N  would  require  61-04  P*r 
cent,  of  chromic  acid,  and  the  formula 


CraO#.KO  + H3N  + 2HO, 
would  correspond  to  55*03  per  cent,  of  CrO,. 

Properties  of  Donblf  Chromate  of  Potash  a*d 
Ammonia. — On  exposure  to  the  air,  the  salt  gradually 
loses  its  ammonia  and  acquires  an  orange  tint.  The 
decomposition  is  remarkably  retarded  when  the  salt 
retains  no  more  ammonia  than  corresponds  to  a potassico- 
ammonic  sesquichromate. 

Heated  very  gradually,  tho  salt  loses  all  its  ammonia, 
finally  leaving  a red  salt,  which  is  fused  bichromate  of 
potash.  . 

Heated  rapidly,  a certain  quantity  of  chromic  acid  is 
reduced,  and  water  is  formed  at  the  expense  of  the 
ammonia.  _ _ . 

The  solution  of  the  salt,  evaporated  or  boded  for  a 
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Ion?  time,  also  loses  its  ammonia,  and  is  converted  into 
a solution  of  bichromate  of  potash. 

This  property  of  double  chromate  of  potash  and  am- 
monia of  losing  its  ammonia  by  dessication  and  vapo- 
risation, leaving  an  acid  salt  as  residue,  and  consequently 
containing  nearly  free  chromic  acid,  makes  it  probable 
that  it  may  be  usefully  applied  in  the  arts,  and  among 
others  to  calico  printing. 

In  fact,  the  more  neutral  the  salt  the  more  feeble  com- 
paratively arc  its  oxidising  properties ; but  they  become 
more  ana  more  evident  as  the  ammonia  is  disengaged, 
and  reactions  then  take  place,  a few  of  which  we  will 
proceed  to  describe. 

In  this  way,  for  instance,  alkaline  hyposulphites,  phos- 
phorus, etc.,  can  remain  for  an  almost  indefinite  time  in 
contact  |with  a neutral  solution  of  alkaline  chromate 
without  the  occurrence  of  any  reaction  ; but  as  soon  as 
the  chromate  changes  to  bichromate  the  chromic  acid  is 
reduced,  and  the  bodies  capable  of  absorbing  oxygen  are 
oxidised. 

It  is  often  advisable  to  add  to  the  potassico-aromoniacal 
chromate  an  equivalent  of  ainmoniacal  chloride,  sul- 
phate, nitrate,  amnionic  phosphate,  for  the  purpose  of 
converting  all  the  chromic  acid  into  ammonic  chromate, 
the  potash  combining  with  the  acid  of  the  ammonic  salt. 

In  the  same  way  neutral  potossic  chromate  may 
be  used,  or  potassic  bichromate  saturated  with  soda 
(Cr|0,.K0  + NaO),  to  which  & proportional  quantity  of 
ammonic  salt  may  be  added,  then  after  double  decom- 
position the  mixtuie  may  he  considered  as  formed  of  a 
salt  of  potash  or  soda  and  of  ammonic  chromate ; but 
the  double  salt  of  which  we  are  treating  will  always 
have  the  advantage  of  introducing  the  smallest  possible 
amount  of  inert  potassic  or  sodic  salts  into  the  colour  or 
into  the  reaction  produced  by  the  reduction  of  chromic 
acid.  The  results  of  a series  of  experiments — made,  it 
is  true,  only  on  a small  scale — favour  the  opinion  that 
the  use  of  potassico-ammonic  chromate,  or  of  mixtures 
similar  to  those  above  described,  will  be  found  equally 
advantageous  on  a largo  scale  in  the  preparation  of 
colours  which  require  oxidation  for  the  development  of 
the  full  richness  of  their  tints,  such  ns  the  colours  with 
base  of  dye  wood,  as  log- wood,  Brazil  wood,  Japan  earth, 
tannin,  aniline,  toluidine,  phenol,  uaphthylamine,  &c. 

(To  be  continued.) 


Researches  on  Silico-Tungstic  Acids, 
by  M.  C.  Makignac. 

Bt  boiling,  with  gelatinous  silica,  the  solution  of  an 
acid  Tungstate  of  potash  or  soda,  a certain  quantity  ol 
silica  is  dissolved,  the  liquid  takes  an  alkaline  reaction, 
and  contains  an  acid  in  which  i equivalent  ofsilicais  com- 
bined with  it  equivalents  of  tungstic  acid  (Si03i*W0»), 
and  which  I name  silico-tungstic  acid.  This  is  an 
energetic  and  very  stable  acid,  easily  extracted  from 
its  salts,  forming  two  hydrates  in  magnificent  crystals, 
and  most  of  its  salts,  which  are  very  soluble,  crystal- 
lise well. 

Acid  tungstate  of  ammonia  forms,  under  similar 
circumstances,  another  acid,  in  which  i equivalent  of 
silica  is  combined  with  10  equivalents  of  tungstic  acid 
(SiOaioWOj) ; this  I call  silico-decitungstic  acid.  It  is 
much  more  difficult  to  extract  this  acid  from  its  salts  in 
a pure  state;  it  forms  an  uncrystallisable  hydrate,  drying 
into  a vitreous,  brittle,  very  deliquescent  mass.  The 
extreme  solubility  of  most  ot  these  salts  renders  their 
crystallisation  difficult ; they  are,  moreover,  unstable. 

Silico-tungstic  acid  lias  itself  very  little  stability  . 


is  almost  impossible  to  dry  without  decomposing  it.  A 
very  small  quantity  of  silica  is  separated,  and  a new  acid 
ib  thus  obtuined  in  which  silica  and  tungstic  acid  are 
present  exactly  in  the  same  proportions  as  in  silico- 
tungstic  acid,  but  differing  from  it  in  every  respect;  to 
this  I give  the  name  of  tungsto-silicic  acid.  It  forms  a 
very  soluble,  and  even  slightly  deliquescent  hydrate, 
but  from  it  may  be  obtained  voluminous  and  perfectly 
determined  crystals.  It  also  forms  a serieB  of  salts, 
which,  though  isomeric  with  silico-tungstates,  differ  from 
them  in  crystalline  forms  and  in  the  proportions  of 
water  of  crystallisation. 

They  seem  in  general  more  soluble  than  silioo- 
tungstates  (which  are  highly  soluble)  but  less  so  than 
silico-decitungstates. 

These  three  acids  are  quadribasic,  considering  os 
neutral  those  salts  with  4 equivalents  of  base  which 
are  always  formed  when  they  are  made  to  act  on  car- 
bonates. The  most  frequent  salts  are  those  with  a or  4 
equivalents  of  base ; the  first  generally  crystallise  most 
easily.  As  might  bo  supposed  from  their  polybasic 
nature,  these  acids  have  a strong  tendency  to  form 
double  salts.  Thus  ammonia  does  not  precipitate  a 
solution  of  silico  tungstate  of  alumina  ; but,  on  the  con- 
trary, alumina,  as  well  os  magnesia,  carbonate  of  lime, 
&c.,  easily  dissolves  by  boiling  in  a solution  of  silico- 
tungstate  of  ammonia. 

Alcohol  dissolves  these  acids  quite  os  well  as  water. 
Perfectly  anhydrous  ether  has  a great  affinity  for  them, 
and  liquefies  them,  forming  a syrupy,  limpid  liquid,  in- 
soluble in  an  excess  of  ether,  miscible,  on  the  contrary, 
in  any  proportion  with  cold  water ; but  under  heat  the 
liquid  becomes  troubled,  and  the  ether  separates. 

The  salts  of  these  acids  being  very  soluble,  and  con- 
taining a very  considerable  proportion  of  tungstie 
acid,  form  solutions  remarkable  for  their  density — for 
instance,  the  solution  of  neutral  silico-tungstate  of 
soda,  the  density  of  which  is  3*05  ; so  that  gloss,  quartz, 
and  most  stones  Boat  on  tliis  liquid,  which  is,  however, 
very  fluid. 

Silico-tungstic  acid  crystallises  at  tho  ordinary  tem- 
perature in  large  octahedral  squares,  tho  angles  of  which 
differ  but  little  from  thoso  of  the  regular  octahedral,  con- 
taining 19  equivalents  of  water  of  crystallisation,  accord- 
ing to  the  formula— Si02 12  W034 HO  29  Aq. 

It  begins  to  fuse  towards  36°,  and  is  completely  liqui- 
fied in  its  w’ater  of  crystallisation  at  53®. 

When  it  crystallises  at  the  ordinary,  or  a rather  higher 
temperature,  in  presence  of  alcohol,  hydrochloric,  or 
sulphuric  acid,  it  forms  a hydrate  containing  only  18 
equivalents  of  water  of  crystallisation.  Then  it  presents 
the  appearance  of  cubo- octahedral  crystals;  but  this  effect 
is  really  produced  by  the  combination  of  two  based 
rhombohedrals. 

Dried  at  ioo°,  this  acid  retains,  besides  the  combined 
water,  4 equivalents  of  water  of  crystallisation.  Heated 
to  2io°  it  not  only  loses  these  latter,  but  retains  only  2 
equivalents  of  basic  water,  which  alone  seem  necessary 
to  the  formation  of  this  acid.  These  it  retains  up  to  350°, 
undergoing  no  alteration  at  this  temperature.  In  this 
state  it  becomes  strongly  heated  by  contact  with  water, 
re-dissolves  and  re-crystal  lists  without  undergoing  any 
change.  Not  till  near  red  heat  is  the  rest  of  the  water 
expelled  ; at  the  same  time  the  acid  becomes  yellow  and 
insoluble,  decomposing,  probably,  into  a mixture  of 
tungstic  and  silicic  acid. 

Tungsto-silicic  acid  crystallises  with  20  equivalents  of 
water  of  crystallisation,  according  to  the  formula — 
i*WO,SiO:4HO  + 2oAq. 
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These  crystals  belong  to  the  system  of  lion-sym- 
metrical oblique  prisms.  In  humid  air  they  become 
deliquescent. 

On  decomposing  this  acid  by  beat  it  undergoes  the 
same  changes  as  silico- tungstic  acid.  It  possesses  the 
same  stability  ; boiling  with  acids,  evaporation  to  dry- 
ness  with  aqua  regia,  fail  to  determine  its  decomposition. 

I have  applied  myself  to  the  crystallographic  study  of 
many  of  the  salts  of  these  acids.  My  studies  have  not 
led  me  to  any  curious  relation  to  other  combinations, 
since  these  acids  seem  to  belong  to  a new  type  of  com* 
pounds.  However,  comparisons  between  the  forms  of  g 
certain  number  of  these  salts  give  some  interesting 
results.  During  my  examination  I was  struck  with  the 
incontestiblc  analogies  of  form  between  compounds  of 
which  it  U difficult  to  admit  the  isomorphism.  Thus  the 
forms  of  acid  silico-tungstates  of  baryta  and  lime  are 
identical  with  those  of  tree  silico -tungstic  acid  crystal- 
lised with  heat.  It  is  true  that  the  proportions  of  water 
of  crystallisation  are  the  same,  so  that  they  present  a 
positive  example  of  isomorphism  of  water  with  lime  and 
baryta.  Hut  I find  it  impossible  to  admit  this  isomor- 
phism, not  only  because  no  other  example  has  ever  been 
found,  but  moro  especially  because  it  seems  to  bo 
theoretically  impossible,  baryta  and  lime  being  the  bases 
of  a single  atom  of  metal,  while  water  contains  x atoms 
of  hydrogen. 

Several  other  coincidences  of  forms,  for  instance, 
between  salts  of  soda,  entirely  different  in  the  propor- 
tions of  their  base  and  water  of  crystallisation,  have  led 
me  to  ascribe  these  facts  to  the  intervention  of  a general 
cause,  whose  influence  I do  not,  however,  pretend  to  be 
the  first  to  have  ohserved,  and  also  to  a necessary  exten- 
sion of  Mitscherlich's  fundamental  principle  of  iso- 
morphism. It  must,  I think,  be  admitted  that  when 
two  compound  bodies  contain  an  clement  or  a group  of 
elements  in  common,  forming  the  greater  part  of  tneir 
weight,  these  compound  bodies  may,  from  that  cause 
alone,  be  isomorphous,  even  when  tlie  rest  of  the  elements, 
wherein  they  differ,  do  not  constitute  a similar  atomic  or 
isomorphous  grouping  in  the  two  compounds. 

M.  Scheibler’s  excellent  memoir  on  metatungstate*  has 
already  furnished  a remarkable  example  of  this  principle, 
for  he  has  established  that  most  salts  of  this  kiud  are  iso- 
morphous, though  they  contain  very  different  proportions 
of  water  ns  to  the  number  of  atoms  they  represent,  but 
which  vary  only  between  11  and  15  per  cent,  of  the 
total  weight  of  these  salts.  Moreover,  I believe  that 
many  of  the  coincidences  of  form  observed  between 
certain  minerals  w hose  atomic  constitution  does  not  seem 
to  justify  their  being  called  isomorphous  are  ascribable 
to  this  simple  cause,  without  having  recourse  to  the  more 
or  less  complicated  systems  devised  by  some  minera- 
logists. 

If,  as  I believe,  this  principle  is  true,  we  must  hence- 
forth exercise  great  reserve  in  assuming  the  isomorphism 
of  two  bodies  from  that  of  the  complex  compounds  into 
which  they  may  enter.  It  also  proves  how  vain  are  the 
attempts  made  to  derive  the  crystalline  form  of  a com- 
pound solely  from  a consideration  of  the  number  of  atoms 
of  various  elements  entering  into  its  composition. — 
CompUt-Rendus,  lviii.,  809,  1864. 


Chemical  Society. — The  next  meeting  of  this 
Society  will  be  held  on  Thursday  next,  at  eight  o clock, 
when  the  following  paper*  will  be  read  : — M On  the  Iden- 
tity of  Methyl  and  Hydride  of  Ethyl/'  by  Dr.  Schor- 
leinmcr ; 14  On  Vacuum  Experiments/  * by  Dr.  Sprengcl. 


Further  Remark s on  the  Conversion  of  Salt  3feat  into 

Fresh  by  Means  0/  Dialysis,  by  S.  Johnson,  Fsy. 
Seeing  a note  ou  this  subject  in  the  Chemical  New* 
May  by  Mr.  Whifelaw,  I may  be  permitted  to  offer  a 
few  suggestions,  which,  perhaps  may  prove  of  some 
value. 

The  question  of  utilising  the  carcases  of  animals  killed 
for  the  soke  of  their  skins  in  the  colonies  is  oue  of  great 
importance,  as  millions  annually  when  stripped  of  their 
hides  are  thrown  away,  and  are  permitted  either  to  do* 
compose  or  become  the  food  of  beasts  and  birds  of  prey. 
Many  of  your  readers,  I am  sure,  have  heard  of  the  in- 
genious process  for  preserving  meat,  devised  by  Dr. 
Morgan,  which  was  brought  under  the  attention  of  th* 
Society  of  Arts  a short  time  ago.  The  invention  consists 
in  making  use  of  the  blood-vessels  in  the  same  manner 
as  nature  docs  when  impelling  the  blood  in  the  animal 
economy,  displacing  the  blood,  and  substituting  there- 
for an  ontiaeptic  liquid.  By  this  means  the  meat  is 
completely  impregnated  in  a few  minutes,  for  the  liquid 
finds  its  way  into  the  roost  minute  ramifications  of  lb* 
veius,  and  consequently  permeates  the  flesh  as  completely 
os  the  system  of  blood-vessel*  does  ; added  to  this,  the 
membrane  which  forms  the  veins  and  arteries  is  an  ex* 
cellcnt  dialytic  medium,  consequently  the  antisepti* 
substances  soon  dialyse  through  the  membranes  and 
tissues  into  the  animal  juices,  thus  curing  the  meat  os 
perfectly  as  it  can  he  done. 

An  idea  which  struck  mo  forcibly  on  hearing  an  account 
of  Dr.  Morgan’s  invention  is,  that  by  reversing  the  pro- 
cess—that  is,  by  dialvsing  the  brine,  &c.,  out  of  the 
tissues — the  meat  would  be  agaiu  made  quite  fresh.  la 
order  to  accomplish  this,  a gentle  current  of  water 
should  be  made  to  circulate  the  system  of  blood-vessels  j 
iu  a short  time,  I have  no  doubt,  by  this  treatment,  but 
a mere  trace  of  the  antiseptic  reagent*  would  reinaia. 
The  system  of  blood-vessels  in  this  case  correspond*  to 
Mr.  Whitelaw’s  dialytic  bag.  I may  remark  that  of 
course  it  in  necessary  that  the  carcases  of  the  animals  bo 
preserved  entire,  consequently  this  method  of  treating 
meat  would  have  special  reference  to  Dr.  Morgan’s  pro- 
cess, which,  without  doubt,  sooner  or  later,  must  come 
into  general  use. 

In  the  case  of  introducing  phosphates,  &:c.,  into  the 
meat  used  on  shipboard,  for  the  purpose  of  supplying,  to 
some  extent,  a want  created  by  the  absence  of  fresh 
vegetable  food,  a*  proposed  by  Dr.  Morgan,  the  material* 
used  should  be  introduced  after  the  curiug  reagents  hav* 
been  removed. 

It  seems  to  ms,  also,  that  the  objection  to  the  curing 
of  meat  by  mcaus  of'  creosote  or  phonic  acid,  which 
exists  in  the  difficulty  of  removing  the  flavour,  may  pos- 
sibly by  this  means  be  surmounted. 

It  may  bo  interesting  to  remark  that  the  contraction 
and  expansion  of  the  meat  mentioned  by  Mr.  Whitrlaw, 
as  duo  to  the  action  of  salt,  is  brought  about  by  oMuona, 

jo,  liouaer’i  Road,  Victoria  Park. 


PoWuit  Hill. — Mr.  H.  Berkeley  has  given  notice  in 
the  House  of  Commons  that,  on  the  7th  of  next  month,  he 
hhall  ask  leave  to  introduce  a bill  to  amend  the  Art  pro- 
hibiting the  sale  of  poisoned  seed,  passed  last  session. 

MiutpNon  v.  JiotiidttT. — This  important  trial  com- 
menced on  Wednesday,  before  Vice-Chancellor  Page 
Wood.  Wc  shall  give  on  abstract  of  the  chemical  evidence 
next  week. 


CrrxiCAL  Nrws,l 
/«mU,U4A  f 
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Thursday , May  x6,  1864. 

Prof  war  W.  A.  Miller,  V.P. , in  Iks  Chair. 

(Continued  from  jm^m  *70.) 

A paper  tl  On  the  Spectra  of  toms  of  the  Fixed  Store/' 
by  W.  Hcooins,  F.R.A.8.,  and  Professor  W.  A.  Miller, 
was  then  read.  After  a few  introductory  remarks,  the 
authors  describe  the  apparatus  which  they  employ,  and 
their  general  method  of  observing  the  spectra  of  the  fixed 
stars  and  planets.  The  spectroscope  contrived  for  these 
inquiries  was  attached  to  the  eye-end  of  a refracting  tele- 
scope of  10  feet  focal  length,  with  an  S-inch  achromatic 
object-glass,  the  whole  mounted  equatorially  and  carried 
by  a clock-movement.  In  the  construction  of  the  spec- 
troscope, a plano-convex  cylindrical  lena,  of  14  inches 
focal  length  was  employed  to  convert  the  image  of  the 
star  into  a narrow  line  of  light,  which  was  made  to  fall 
upon  a very  fine  slit,  behind  which  was  placed  an  achro- 
matic collimating  lens.  The  dispersing  portion  of  the 
arrangement  consisted  of  two  dense  flint-glass  prisms,  and 
the  spectrum  was  viewed  through  a small  achromatic 
telescope  with  a magnifying  power  of  between  5 and  6 
diameters.  Angular  measures  of  the  different  parts  of 
the  spectrum  were  obtained  by  means  of  a micrometric 
screw,  by  which  the  position  of  the  small  telescope  was 
regulated.  A reflecting  prism  was  placed  over  one  half 
of  the  slit  of  the  spectroscope,  and  by  means  of  a mirror, 
suitably  adjusted,  the  spectra  of  comparison  were  viewed 
simultaneously  with  the  stellar  spectra.  This  light  was 
usually  obtained  from  the  induction  spark  taken  between 
electrodes  of  different  metals.  The  dispersive  power  of 
the  apparatus  tvas  sufficient  to  enable  the  observer  to  see 
the  line  N4  of  Kirchhoff  between  the  two  solar  lines  D ; 
and  the  three  constituents  of  the  magnesium  group  at  b 
are? divided  still  more  evidently.*  Minute  details  of  the 
method*  adopted  for  testing  the  exact  coincidence  of  the 
corresponding  metallic  lines  with  those  of  the  solar  and  lunar 
spectrum  are  given,  and  the  authors  then  proceed  to  give 
the  results  of  their  observations.  Careful  examination 
of  the  spectrum  of  the  light  obtained  from  various 
points  of  the  moon's  surface  failed  to  show  any  lines 
resembling  those  due  to  the  earth's  atmosphere. 
The  planets  Venus,  Mars,  Jupiter,  and  Saturn  were 
also  examined  for  atmospheric  lines,  but  none  such 
could  be  discovered,  though  the  characteristic  aspect  of  the 
solar  spectrum  was  recognised  in  each  ease  ; and  several 
of  the  principal  lines  were  measured,  and  found  to  be 
exactly  coincident  with  the  solar  lines.  Between  forty 
and  fifty  of  the  fixed  stars  have  been  more  or  less  com- 
pletely examined  ; and  tables  of  the  measures  of  about 
90  lines  in  Aldebaran,  nearly  80  in  « Orionis,  and  15  in 
0 Pegasi  are  given,  with  diagrams  of  the  lines  in  the  two 
stars  first  named.  These  diagrams  include  the  results  of 
the  comparison  of  the  spectra  of  various  terrestrial 
elements  with  those  of  the  star.  In  the  spectrum  of 
Aldebaran  coincidence  with  nine  of  the  elementary  bodies 
were  observed,  vis.,  sodium,  magnesium,  hdrogen,  calcium. 
Iron,  bismuth,  tellurium,  antimony,  and  mercury ; in  seven 
other  cases  no  coincidence  was  found  to  occur.  In  the 
spectrum  of  • Orionis  five  cases  of  coincidence  were 
found— vis.,  sodium,  magnesium,  calcium,  iron,  and 
bismuth  ; whilst  in  the  case  of  ten  other  metals  no  co- 
incidence with  the  lines  of  this  stellar  spectrum  was 
found.  0 Pegasi  furnished  a spectrum  closely  resembling 
that  of  « Orionis  in  appearance,  but  much  weaker;  only  a 
few  of  the  lines  admitted  of  accurate  measurement,  for 


* Each  unit  of  the  Male  adopted  wm  about  equal  to  ty^QtAi  of  the 
distance  between  A and  fl  in  Uie  solar  spectrum.  Tho  muasorca  on 
different  occasion*  of  tho  same  line  r+rtlg  UuIuakI  ly  vuo  of  those 
units,  and  were  often  Identic*]. 


want  of  light ; but  the  coincidence  of  sodium  and  mag- 
nesium was  ascertained ; that  of  barium,  iron,  and  man- 
ganese was  doubtful.  Four  other  elements  were  found 
not  to  be  coincident.  In  particular,  it  was  noticed  that  the 
lines  C and  F,  corresponding  to  hydrogen,  which  ore 
present  in  nearly  all  the  stars,  are  wanting  in  a Orionis 
ami  0 Pegasi.  The  investigation  of  the  stars  which  follow 
is  less  complete,  and  no  details  of  measurement  are  given, 
though  several  points  of  much  interest  have  been  ascer- 
tained. 8irius  gave  a spectrum  containing  five  strong 
lines,  and  numerous  finer  lines.  The  occurrence  of 
sodium,  magnesium,  hydrogen,  and  probably  of  iron* 
w as  shown  by  coincidence  of  certain  lines  in  the  spectra 
of  these  metals  with  those  in  the  star.  In  a Xyr# 
the  occurrence  of  sodium,  magnesium,  and  hydrogen 
was  also  shown  by  the  same  means.  In  Capella 
sodium  was  shown,  and  about  twenty  of  the  lines  in  the 
star  were  measured.  In  Arcturus  the  authors  have  mea- 
sured about  thirty  lines,  and  have  observed  the  coincidence 
of  the  sodium  line  with  a double  line  in  the  star  spectrum. 
In  Pollux  they  obtained  evidence  of  the  presence  of 
sodium,  magnesium,  and  probably  of  iron.  The  presence 
of  sodium  was  also  indicated  in  Procyon  and  a Cygni  In 
no  single  instance  have  the  authors  ever  observed  a star 
spectrum  in  which  lines  were  not  discernible,  if  the  light 
were  sufficiently  intense  and  the  atmosphere  favourable. 
Rigel,  for  instance,  which  some  authors  state  to  he  free 
from  lines,  is  filled  with  a multitude  of  fine  lines.  Photo- 
graphs of  the  spectra  of  Sirius  and  Capella  were  taken 
upon  collodion  ; but,  though  tolerably  sharp,  the  apparatus 
employed  was  not  sufficiently  perfect  to  afford  any  indica- 
tion of  lines  in  the  photograph.  In  the  concluding  portion 
of  their  paper,  the  authors  apply  the  facts  observed  to  an 
explanation  of  the  colours  of  the  stars.  They  consider 
that  the  difference  of  colour  is  to  be  sought  in  the  differ- 
ence of  the  constitution  of  the  investing  stellar  atmo- 
spheres, which  act  by  absorbing  particular  portions  of  the 
light  emitted  by  the  incandescent  solid  or  liquid  photo- 
sphere, the  light  of  which  in  each  case  they  suppose  to 
be  the  same  in  quality  originally,  as  it  seems  to  be  indepen- 
dent of  the  chemical  nature  of  its  constituents,  so  far  as 
observation  of  the  various  solid  and  liquid  elementary 
bodies,  when  rendered  incandescent  by  terrestrial  means, 
appears  to  indicate. 

The  next  paper  was  “ A Comparison  of  the  most  Notable 
Disturbances  of  the  Magnetic  Declination  in  1858  and  1859 
at  Kew  and  Nertschinck by  General  Babine.  The  titles 
of  the  following  papers  were  afterwards  read  “ A Second 

Memoir  on  Skew  Surfaces , otherwise  Scrolls /*  Professor 
Cayley.  ••  On  the  Differential  Equations  which  determine 
the  Forms  of  the  Roots  of  Algebra  is  Equations /*  Pro- 
fessor Boole. 


CHEMICAL  SOCIETY. 

Thursday,  May  19,  1864. 

Robert  Warington,  Esq.,  Vice-President,  in  the  Chair. 
In  continuation  of  our  report  of  this  evening's  proceedings, 
we  now  give  an  abstract  of  the  “ New  Method  of  Gas 
Analysis,"  which  has  been  elaborated  conjointly  by  the 
President  and  Dr.  Russell.  The  apparatus  employed  (of 
which  we  present  a sectional  sketch),  was  fitted  up  in 
tho  meeting  room  for  the  inspection  of  the  Society,  and  its 
construction  and  use  were  very  fully  explained  by  Dr. 
Russell.  The  leading  principle  of  this  mode  of  analysis — 
wherein  it  differed  at  once  from  the  methods  of  Bunsen, 
Regnault,  and  Frankland — was  the  dispensing  with  the 
barometer  and  thermometer,  and  the  substitution  of  a 
standard  volume  of  air  with  which  the  gas  under  examina- 
tion was  compared  when  brought,  by  very  simple  means,  to 
the  same  pressure  and  temperature  { and  the  advantages 
claimed  for  this  method  were  increased  rapidity  and  sim- 
plicity. The  construction  of  the  apparatus  was  described 
as  follows  s— A cast-iron  mercury  trough  was  formed  with 
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straight  tubes  depending,  so  as  to  allow  of  the  eudiometer, 
&c.,  being  wholly  immersed  in  the  liquid  metal,  and  at  the 
same  time  the  figure  of  the  trough  reduced  to  a minimum 
the  quantity  of  mercury  required  to  fill  it.  This  trough 
was  supported  on  a triangular  wooden  stand,  with  table- 
top  fixed  at  a convenient  height,  upon  which  substantial 
iron  rods  were  mounted  for  holding  the  several  pieces  of 
glass  apparatus,  and  the  telescope  employed  in  reading  the 
graduated  divisions  on  the  eudiometer  ; upon  the  opposite 
side  of  thiB  table  were  also  placed  the  gas  lamp  and  paper 
screen  for  showing  a bright  diffused  light.  The  glass 
apparatus  consisted  of  (a)  pressure  tube  containing  the 
standard  volume  of  air ; (b)  Bunsen’s  eudiometer ; (c)  a 
Williamson  and  Russell's  Apparatus  for  Gas  Analysis. 


supplementary  glass  bulb,  having  a large  lower  orifice 
closed  firmly  by  pressure  upon  a pad  of  india-rubber  and 
metal.  This  is  termed  the  " laboratory  vessel it  is  here 
that  all  absorptions  are  conducted,  n is  a syphon  tube  of 
small  internal  diameter,  and  serves  in  transferring  the  gas 
from  the  eudiometer  to  the  laboratory  vessel,  and  vice  versa. 

The  length  of  the  shorter  limb  must,  of  course,  be  equal 
to,  or  slightly  exceed,  the  height  of  the  eudiometer,  and 
its  longer  limb  be  conducted  inside  and  to  the  very'  top  of 
the  laboratory  vessel,  the  convexity  of  which  favours  the 
escape  of  every'  trace  of  gas,  particularly  if  the  head  of  the 
syphon  tube  be  itself  rounded  to  correspond.  £ is  a glds* 
tube  of  greater  length  than  thirty  inches,  the  lower  ex- 
tremity of  which  may  be  closed  by  pressure  exerted  by 
means  of  a clip  upon  a short  piece  of  caoutchouc  tubing  ; 
its  upper  end  is  firmly  secured  through  the  caoutchouc 
pad  with  the  laboratory  vessel ; this  tube  having  been 
filled  with  mercury,  and  standing  in  a small  cistern  of  the 
same  metal,  it  is  manifest  that  by  opening  the  spring  clip 
at  the  lower  caoutchouc  joint,  a Torricellian  vacuum  will 
be  created,  and  the  laboratory  vessel  be  emptied  of 
mercury,  so  that  afterwards  the  gas  in  the  eudio- 
meter will  at  once  pass  over  upon  opening  the  inter- 
mediate syphon  communication.  The  inventors  prefer 
to  use  the  chemical  reagents  either  in  a solid  or  plastic 
condition.  For  instance,  in  absorbing  carbonic  acid, 
they  would  paint  the  interior  of  the  laboratory  vessel 
with  fused  hydrate  of  potassa,  using  for  such  applica- 
tion an  iron-wire  brush.  The  rate  of  absorption  was 
slower  than  when  the  alkali  was  employed  in  the  form 
of  a solution  ; but  there  was  no  difficulty  in  absorbing  from 
1 8 to  20  per  cent,  of  carbonic  acid  from  a gaseous  mixture 
containing  this  proportion  in  the  space  of  about  five 
minutes.  Pyrogallic  acid  and  potassa,  with  a minimum  of 
water,  was  employed  fur  absorbing  oxygen ; and  for  the 
removal  of  hydrocarbons  the  coke  bullets  os  usual.  For 
the  perfect  exclusion  of  air  from  the  laboratory  vessel,  it 
was  recommended  to  damp  the  edges  of  the  caoutchouc 
pad  and  to  let  fall  a few*  drops  of  water  around  the  outside 
junction  of  the  glass  and  mercury.  A convenient  mode  of 
refilling  this  vessel  with  mercury  when  the  absorption  w as 
completely  effected  consisted  in  admitting  from  a reservoir 
at  higher  level  the  requisite  quantity  of  nercury,  after 
having  dosed  by  its  clamp  the  lower  orifice  of  the  30-inch 
tube;  and  in  using  a length  of  vulcanised  rubber  tubing 
for  this  purpose,  it  was  desirable  to  keep  it  slightly 
moistened,  both  externally  ami  internally.  It  may  be 
sometimes  necessary  to  alter  the  level  of  the  mercury  in 
the  trough.  This  is  best  accomplished  by  sinking  or  rais- 
ing a thick  glass  cylindrical  tube,  supported  constantly  at 
one  end  of  the  iron  trough.  The  eudiometer  and  standard 
pressure  tubes  are  each  supported  by  long  upright  rods  of 
steel,  which  pass  with  friction  through  ferrules  or  collars 
attached  to  the  substantial  mountings  of  the  apparatus. 
Adjustments  in  height  are  easily  controlled  by  loosen- 
ing the  set  screws  and  turning  a spindle,  around 
which  is  wound  a cord  of  catgut.  The  height  of 
the  mercurial  level  is  read  off  against  a horizontal 
black  bar,  which  is  carried  by  the  steel  uptight  of 
the  pressure  tube ; and  when  the  standard  line  is  in 
exact  adjustment,  the  telescope  is  turned  aside,  and  the 
calibrations  of  the  eudiometer  thus  brought  into  view.  If, 
therefore,  the  levels  arc  exactly  coincident,  the  volume  of 
gas  in  the  eudiometer  must  correspond  in  pressure  with 
the  air  enclosed  w'ilhin  the  standard  tube ; and,  further,  if 
the  two  tubes  ore  surrounded  with  an  outer  glass  cylinder 
filled  with  water,  the  temperatures  must  ulso  be  identical. 

The  construction  of  the  telescope  is  very  simple ; it  haa 
only  a single  lens  and  crossed  wires,  but  no  eye-piece  ; a 
very  small  aperture  in  front  keeps  the  eye  in  the  proper 
line  of  vision,  and  on  the  top  is  a spirit-level  to  show  when 
it  is  fixed  horizontally.  A convenient  volume  of  gaa  to 
operate  upon  was  200  millimeters,  and  in  estimating  the 
proportion  of  oxygen  in  air  the  authors  had  arrived  at  the 
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following  numbers  in  a series  of  experiments  upon  two 
samples,  vis. : — 

Orygen  in  100  parts  of  Air. 

I. — a 1*003  10*997  10*991. 

H. — 10*976  10*966  10*961. 

Carbonic  Acid  in  a Mixed  Oas. 

I. — 18*65  per  cent. 

II.-1867  „ 

Taken.  Found. 

Carbonic  acid  4 • . 11*34  ia‘40 

Oxygen 15*51  15*51 

Nitrogen  . • • .71**5  7**0# 

Another  experiment  (not  reduced  to  percentages)  : — 

Taken.  Found. 

Carbonic  acid  . . .44*14  44**4 

Oxygen  ....  31*39  31*41 

NitTogen  ....  181*45  181*43 

Dr.  Bussell's  description  was  supplemented  by  a few 
remarks  on  the  part  of  the  President,  who  narrated  some 
of  his  difficulties  in  maintaining  a vacuum  over  mercury. 
When  all  the  parts  of  the  apparatus  were  div  the  air  entered 
at  a great  speed,  and  even  with  the  use  of  water  to  cover 
the  joints  lie  sometimes  had  observed  a bubble  of  air  as 
big  as  a pea  collect  in  the  apace  of  ten  minutes  ; in  such 
cases  he  attributed  its  appearance  to  the  solution  of  the 
air  in  water  and  subsequent  liberation  in  a vacuum.  By 
applying  a strong  pressure  in  forcing  down  the  laboratory 
Teasel  upon  its  caoutchouc  pad  this  annoyance  could  be 
overcome. 

A vote  of  thanks  to  the  President  and  Dr.  Russell  for 
their  interesting  communication  was  carried  with  accla- 
mation. 

Professor  Wanklyn  then  gave  a short  account  of  ex- 
periments, by  Dr.  Erlenmeyer  and  himself,  " On  Isomeric 
Hydrocarbons .”  Referring  to  the  law  expressive  of  the  com- 
position of  the  hydrocarbon  series,  it  w*as  assumed  that  their 
constitution  was  invariably  C.H.  + v Products  were,  how- 
ever, obtained  which  differed  widely  in  chemical  character, 
although  having  an  identical  composition ; thus,  Schor- 
lemtner  had  described  a hydrocarbon  having  the  formula 
and  Cahours  and  Pelouse  obtained  another  sub- 
stance from  mineral  oil,  but  these  had  very  different  pro- 
perties from  the  hydride  of  hexyl  prepared  by  the 
authors.  The  latter  was  remarkable  for  its  power  of 
resisting  the  action  of  chlorine  and  oxidising  agents,  and 
when  eventually  compounds  were  formed,  it  was  found 
that  the  original  type  was  destroyed  by  the  splitting  up  of 
the  substance  into  representatives  of  distinct  series. 

The  Chairman  announced  that  M.  Aupin,  pupil  of 
Professor  Malaguti,  had  succeeded  in  detecting  silver  in 
the  saline  residue  obtained  on  evaporating  the  water  of 
the  Dead  Sea.  One  milligramme  of  silver  was  contained 
in  two  kilogrammes  of  the  saline  matter.  (One  part  of  the 
precious  metal  in  two  million  parts  of  salt,  or  seven  grains 
to  the  ton  !) 

The  President  then  addressed  the  Society  on  the  sub- 
ject of  “ The  Class  if  cation  of  the  Elements  according  to 
their  Atomic  Weights.”  At  the  outset  the  author  stated 
that  he  had  no  experiments  to  bring  forward,  but  merely 
suggestions  to  offer  in  regard  to  the  work  of  others.  It 
appeared  that  the  elements  were  capable  of  division  into 
two  groups,  the  first  of  which  only  furnished  an  even 
number  of  atoms  to  any  molecule ; the  remainder,  or 
second  group,  including  those  which  furnished  either  an 
odd  or  even  number  of  atoms  to  any  molecule.  In  the  first 
group  were  enumerated  the  folio  wring  elements  : — Hydro- 
gen, fluorine,  chlorine,  bromine,  iodine,  [lithium,  sodium, 
potassium,  cesium,  rubidium,  thallium],  silver,  [nitrogen, 
phosphorus,  arsenic,  antimony,  bismuth],  boron,  gold. 
Adopting  the  suggestion  of  Gerhardt,  it  had  been  de- 
termined to  double  the  atomic  weights  of  oxygen,  carbon, 
sulphur,  and  selenium,  and  the  remaining  elements  must 


assume  a corresponding  equi  valentic  value.  The  President 
considered  it  important  that  chemists  should  at  once  ap-ee 
as  to  what  were  the  right  atomic  weights,  and  adopt  with- 
out delay  a common  language;  a full  and  early  discussion 
of  the  whole  subject  was,  therefore,  paramount.  The 
author  stated  the  grounds  for  his  removing  fluorine  from 
the  oxygen  group,  and  placing  it  beside  chlorine;  this 
was,  however,  a troublesome  element  in  many  respects, 
for  it  did  form  acid-salts,  which  was  never  the  case  with 
chlorine  ; thus  the  existence  of  the  fluoride  of  potassium 
and  hydrogen  might  be  adduced  as  an  argument  in  favour 
of  placing  fluorine  at  the  head  of  the  oxygen  family. 
The  history  and  present  state  of  the  hypothetical  views 
brought  forward  in  support  of  the  new  atomic  theory 
were  treated  of  at  great  length  by  the  lecturer,  as  will  be 
seen  by  the  abstract  at  page  177,  communicated  by  the 
author. 

In  adjourning  the  meeting  until  June  1,  the  Chairman 
announced  that  Professor  Stokes  would  then  address  the 
Society,  taking  for  his  subject  “ The  Detection  and  Die - 
crimination  of  Organic  Substances  by  means  if  their  Optical 
Properties  ” On  June  16  an  ordinary  meeting  would  be 
held  ; and  on  June  30  Mr.  Way's  lecture  *'  On  the  Philo - 
sophy  of  British  Ayriculture  ” would  be  delivered. 

Thursday , Jvue  2,  1864. 

Profsssor  A W.  Williamson,  Ph.D.,  F.R.S.,  President, 
in  the  Chair. 

Tub  minutes  of  the  preceding  meeting  having  been  read 
and  confirmed  and  the  several  donations  to  the  Society's 
library  announced,  and  acknowledged  by  a vote  of  thanks, 
the  members  proceeded  to  ballot  for  the  election  of  Mr. 
Charles  Tomlinson,  Lecturer  on  Experimental  Science, 
King’s  College,  who  was  duly  received  as  a fellow  of  the 
Society.  Mr.  M.  Prentice  was  then  formally  admitted  by 
the  President,  after  having  attached  his  signature  to  the 
book  of  obligations. 

The  President  at  once  invited  Professor  G.  G.  Stokes, 
Sec.  R.  S.,  to  favour  the  meeting  with  the  discourse  “ On 
the  Detection  and  Discrimination  of  Organic  Bodies  by 
means  of  their  Optical  Properties ,”  which  he  had  kindly 
promised  to  deliver. 

The  Lecturer  said  he  felt  some  little  hesitation  in  ap- 
pearing before  such  an  audience  as  the  present,  chiefly 
from  the  circumstance  that  he  had  no  new  chemical  facts 
to  offer ; he  did  not  profess,  indeed,  to  have  more  than  a 
general  acquaintance  with  the  latest  results  of  chemical 
research  ; but  inasmuch  as  no  one  branch  of  science  can 
be  said  to  stand  alone,  he  believed  it  desirable  that 
chemists  should  be  induced  to  avail  themselves  of  the 
valuable  auxiliary  aid  which  was  to  be  gained  by  a more 
extended  application  of  tome  of  the  principles  of  optics. 
The  researches  of  Professors  Bunsen  and  Kirchhoff, 
Talbot,  Wheatstone,  Miller,  and  others,  had  already  paved 
the  way  for  future  experimentalists,  but  he  considered 
that  much  remained  to  be  done  before  it  could  be  said  that 
the  optical  properties  of  the  elements  and  their  chemical 
compounds  received  as  much  attention,  or  were  as  well 
known,  as  the  remainder  of  their  physical  characters.  He 
regretted  also  that  Gradin' s Handbook,  and  other  standard 
works  on  chemistry,  contained  erroneous  descriptions  in  re- 
gard to  these  optical  properties ; thus,  it  was  sometimes  stated 
that  a substance  appeared  of  a certain  colour  by  transmitted 
light,  and  of  another  specific  colour  by  refected  light,  when, 
in  the  latter  case,  reflection  had  little  or  nothing  to  do  with 
the  phenomenon.  The  properties  most  available  for  the 
chemist  were  colour-production  by  absorption,  fluores- 
cence, and  reflection,  and  the  phenomena  of  circular 
polarisation  in  a Limited  number  of  instances ; but  the 
measure  of  the  refractive  and  dispersive  power*  was  of  no 
value  in  the  examination  of  mixed  solutions.  The  lecturer 
proceeded  to  define  the  principle  of  absorption,  taking  a 
blue  solution  of  copper  as  an  illustration,  and  then  showed 
a very  simple  arrangement  of  apparatus  for  the  purpose  of 
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observing  these  effects.  It  consisted  of  & small  glass  prism, 
having  a refracting  angle  of  60  degrees,  mounted  vertically 
at  one  end  of  a long  wooden  tube,  the  other  end  of  which 
was  closed  with  exception  of  a narrow  slit  regulated  by  a 
■crew  ; and  against  the  outside  of  this  aperture,  and  in 
front  of  the  lamp  a test-tube,  or  wedge-shaped  vessel,  con- 
taining the  solution  to  be  examined,  could  be  supported 
bj  means  of  elastic  bands.  Even  this  arrangement  might  be 
simplified  by  holding  in  ono  hand  the  prism,  and  in  the  other 
a separate  black  board  carrying  the  test-tube  and  narrow 
aperture  for  the  admission  of  light.  It  was  always  desirable 
to  make  examination  of  the  substance  in  different  degree* 
of  ddutiou,  and  especially  to  guard  against  the  employ- 
ment of  too  highly  concentrated  solutions.  Dr.  Gladstone 
preferred  the  use  of  a wedge-shaped  vessel  for  holding  the 
liquid,  because  it  readily  permitted  of  viewing  different 
thicknesses;  but  the  lecturer  thought  the  test-tube 
method  more  easy  of  adoption  in  the  laboratory.  When 
a very  dilute  solution  of  permanganate  of  potash  was 
viewed  through  the  prism,  it  was  found  to  absorb  many  of 
the  rays  which  corresponded  with  the  middle  of  the  solar 
spectrum,  and  when  properly  observed  there  would  oppear 
five  dark  bands  of  absorption  at  regular  intervals  between 
the  fixed  lines  D and  F of  Fraucnhofer.  By  boiling  the 
black  oxide  of  manganese  with  sulphuric  acid,  a pink  solu- 
tion was  obtained,  the  red  hue  of  which  was  formerly  sup- 
posed to  be  due  to  the  presence  of  a small  quantity  of 
permanganic  acid;  but  the  optical  examination  showed 
that  this  could  not  be  the  case,  for  no  traces  of  the  dark 
bands  were  visible  in  the  spectrum  of  this  solution.  The 
chromates  were  distinguished  by  the  complete  manner  in 
which  they  cut  off  the  blue  and  violent  rays.  Among  the 
Vegetable  colouring  matters,  purpurin,  from  madder,  had 
distinctive  properties.  The  red  solution  obtained  by  boil- 
ing madder  with  alum  gave  three  bands  between  the  lines 
D and  F,  that  nearest  to  F being  fainter  than  the  others. 
So  delicate  was  this  optical  test  that  the  author  many 
years  ago  detected  this  constituent  in  dyed  calico,  a single 
grain  weight  of  which  was  boiled  with  the  aqueous  infu- 
sion of  100  grains  of  black  tea  Madder  itself  contained 
several  colouring  principle*,  but  the  purpurin  could  easily 
be  isolated  by  shaking  tho  neidul&ted  extract  with  ether, 
in  which  it  was  pretty  soluble.  The  position  of  these 
dark  bands  in  the  spectrum  was  subject  to  a shifting 
through  the  space  of  a band-interval ; this  was  effected 
by  the  addition  of  an  alkali,  as  well  as  by  other  chemical 
reagents,  the  whole  group  suffering  a diminution  in  re- 
frangibility,  or  progression  nearer  towards  D,  If  to  the 
JSquid  a blue  cupro-tartrate  be  added,  one  band  alone  was 
left  visible.  The  solution  of  tartrate  of  alumina  had  so 
great  an  affinity  for  purpurin  that  it  would  withdraw  the 
whole  of  this  colouring  matter  from  its  tthcrial  solution, 
forming  a compound  which  was  powerfully  fluorescent. 
Dr.  Stcnhousc  had  supplied  the  author  with  a mixed 
colouring  matter  in  which  all  three  of  the  madder  prin- 
ciples were  contained  — viz.,  alizarin,  purpurin,  and 
rubiacin,  and  in  a piece  of  the  dry  material  no  larger  than 
& pin's  head  all  three  substances  w'ere  distinctly  recog- 
nised. The  double  curbonute  of  uranium  and  soda  showed 
four  bands  in  the  region  of  the  fixed  line  O.  It  would 
be  observed  that  the  optical  method  of  examination  was 
only  applicable  to  clear  solutions,  and  in  this  respect 
contrasted  strangely  with  the  processes  of  precipitation 
generally  resorted  to  by  the  chemist. 

(To  ho  continued.) 
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11  On  the  Chemical  History  and  Application  of  Gun-cotton," 
by  Pro/eesor  Aiud-,  F.It.S.,  Chemist  to  the  B or  Depart- 
ment. 

(Co»tin\ud  from  page  170.) 

A rapid  current  of  air  will  also  effect  (be  transformation 


of  the  combustion  of  gun-cotton  from  the  ordinary  to  th* 
slow  form  if  the  yam  be  enclosed  in  a moderately  wide 
glass  tube,  with  one  end  protruding  from  the  tube  to  that 
it  may  be  inflamed  in  the  ordinary  manner,  but,  unless 
the  current  be  very  rapid,  an  explosive  mixture  of  air  and 
the  inflammable  gases  generated  from  the  gun-cotton  nuy 
be  produced  in  the  tube,  and  become  ignited,  in  which 
case  the  gun-cotton  will  flash  Into  flame  instantaneously, 
and  the  tube  will  be  shattered  by  the  explosion.  If,  how- 
ever, a long  piece  of  thin  gun-cotton  yarn  be 
through  a small,  narrow,  glass  tube,  one  or  two  inches 
long,  into  which  it  tits  *0  loosdy  that  it  may  be  drawn 
through  very  easily,  the  change  in  the  form  of  combustion 
is  effected  with  certainty  and  without  the  aid  of  a current 
of  air.  When  the  gun-cotton  thus  arranged  and  placed 
upon  a flat  surface  is  inflamed  at  ono  extremity,  it  bumss 
usual  until  it  reaches  the  one  opening  of  the  tube;  the 
slow  form  of  combustion  then  takes  place  within  the  tube, 
and  the  gun-cotton  will  continue  to  bum  in  the  slow 
manner,  emitting  only  the  small  tongue  of  flame  after  the 
combustion  has  reached  the  portion  of  yarn  on  the  other 
side  of  the  tube,  which  will  be  entirely  burned  m this 
peculiar  manner.  In  fact,  to  change  the  ordinary  into 
the  slow  form  of  combustion  of  the  gun-cotton  yarn  i n 
open  air , it  Is  only  necessary  to  pass  a piece  of  the  material 
through  a perforation  in  a diaphragm  of  wood,  card- 
board, or  paper,  end  to  allow  it  to  rest  upon  a flat  surface 
on  both  side*  of  the  diaphragm.  The  gun-cotton  will 
burn  as  usual  upon  ope  side  of  the  screen,  until  it*  com- 
bustion reaches  the  perforation,  when  the  Urge  bright 
flame  will  vanish  at»d  the  gun-cotton  upon  the  other  aide 
of  the  screen  will  burn  in  the  slow  manner  to  the  end. 

The  two  last  experiments  show  that,  if  the  combustibl* 
mixture  of  gases  evolved  by  the  action  of  heat  upon  gun- 
cotton when  it  is  inflamed  in  open  air  are  prevented,  ere* 
for  the  briefest  space  of  time,  from  completely  enveloping 
the  burping  extremity  of  the  yarn  or  twist ; or,  in  otor 
words,  if  they  are  forced  for  an  in»tant  to  escape  only  in  * 
direct  line  with  the  burning  surface  of  gun-  cotton  from 
which  they  are  emitted,  those  panicle*  of  the  latter  which 
are  in  immediate  proximity  to  the  burning  portion  cannot 
be  raised  to  the  temperature  necessary  for  their  rapid  and 
more  complete  combustion,  and  hence  the  gases  themselves 
are,  in  turn,  not  supplied  with  sufficient  heat  for  their 
ignition.  Now,  as  the  gases  which  escape  unhurried 
convey  away  a very  large  portion  of  the  heat  developed 
by  the  metamorphosis  of  the  gun-cotton,  it  is  impos-aible 
for  the  latter  to  continue  to  bum  otherwise  than  in  the 
slow  and  imperfect  manner.  If,  however,  a flame  or  highly 
heated  body  be  held  in  the  path  of  the  gases  as  they 
escape,  they  will  at  once  be  ignited,  and  the  yarn  will 
burst  into  the  ordinary  form  of  combustion.  The  correct- 
ness of  this  explanation  may  readily  be  demonstrated  by 
two  or  three  simple  experiment*.  Thus,  if  a piece  01 
loose  or  open  gun-cotton-yarn  is  employed  in  place  of  the 
compact  material  which  furnishes  the  results  just  described, 
it  is  very  difficult,  or  even  impossible,  to  cause  the  rapid 
combustion  to  pas*  over  into  the  slow  form,  because  to 
escaping  g&nes  cannot  be  diverted  all  into  one  direction, 
and  cannot,  therefore,  be  prevented  from  transmitting  the 
heat  necessary  for  perfect  combustion  from  particle  to 
paiticle  of  the  material.  Again,  if  a piece  of  the  com- 
pactlv-twisted  gun-cotton  yarn, placed  upon  aflat  surface, 
is  inflamed  in  the  usual  manner,  and  a jet  of  air  is  then 
directed  in  a line  with  tho  gun-cotton  so  as  to  meet  the 
flame,  the  latter  will  appear  to  be  blown  out,  though  to 
cotton  still  bums ; in  fact,  the  burning  gases  are  prevented 
for  an  instant  from  completely  enveloping  the  extremity 
of  the  gun-cotton,  and  hence  the  combustion  at  once  p*** 
from  tne  quick  to  tho  slow'  form.  Conversely,  if,  whefl 
the  yam  has  been  made  to  burn  in  this  slow  manner, » 
very  gentle  current  of  air  bo  directed  against  the  burniag 
portion  so  as  to  force  back  upon  the  latter  the 
which  arc  escaping#  thus  impeding  thp  rapid  ab<W 
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tion  of  heat,  it  will  very  speedily  burst  into  the  ordinary 
form  of  combustion,  because,  under  these  circumstances, 
the  gases  are  almost  immediately  raised  to  the  temperature 
necessary  for  their  combustion.  In  the  fame  way,  if  a 
piece  of  tho  yarn,  placed  upon  a board,  be  made  to  burn 
in  the  alow  manner,  and  one  end  of  the  board  be  gradually 
raised  so  that  the  burning  extremity  of  the  gun* cotton  is 
the  lowest,  the  latter  will  burst  into  flame  as  soon  as  the 
board  has  been  raised  to  a position  nearly  vertical,  so  that 
the  escaping  gases  flow  bach  upon  tin*  burning  surface. 

The  slow  or  imperfect  form  of  combustion  may  be  at 
once  induced  in  the  compact  gun-cotton-yarn,  in  open  air, 
by  applying  to  any  part  of  the  gun-cotton  a source  of 
heat  not  sufficiently  great  to  inflame  the  gases  generated. 
A wire  or  metal  r«a,  heated  to  any  temperature  between 
135°  C.  to  just  below  visible  redness,  or  tne  spark  of  a thin 
piece  of  smouldering  string,  will  invariably  produce  the 
result  described.  Of  course,  this  effect,  like  most  of  the 
phenomena  described,  is  to  a considerable  extent  de- 
pendent upon  the  mechanical  condition  of  the  gun-cotton, 
upon  the  relation  between  the  Quantity  os  well  a-  the  degree 
of  host  applied,  and  the  amount  of  surface  of  the  gun- 
cotton, and  upon  other  conditions.  While  a small  spark,  or  a 
thin  platinum  wire  heated  to  full  redness,  only  induces  slow 
combustion  in  the  compact  gun-cotton  yarn,  a thick  rod  of 
iron  heated  only  to  dulL  redness  will  invariably  inflame  it 
in  tile  ordinary  manner.  A piece  of  open  yarn  cannot  be 
ignited  so  as  to  burn  in  the  slow-  manner  ; on  the  other 
hand,  the  more  compactly  the  gun-cotton  is  twisted,  the 
more  superficial  is  the  slow  form  of  combustion  induced 
in  it ; indeed,  the  gun-cotton  may  be  rendered  so  compact 
that  it  will  simply  smoulder  in  open  air,  if  ignited  as 
described,  leaving  a considerable  carbonaceous  residue  ; 
and  the  heat  resulting  from  this  most  imperfect  combus- 
tion will  sometimes  be  abstracted,  by  the  escaping  gases, 
more  rapidly  than  it  is  developed,  so  that  the  gun-cotton 
will  then  actually  cease  to  burn,  even  in  open  air,  after  a 
short  time. 

The  remarkable  facility  with  which  the  effect  of  heat 
upon  gun-cotton  may  be  modified,  so  as  even  to  produce 
result*  totally  opposite  in  their  characters,  as  exemplified 
br  some  of  the  experiments  which  hate  been  described, 
renders  it  easily  conceivable  that  this  material  may  be 
made  to  produce  the  most  varied  mechanical  effects,  when 
applied  to  practical  purposes  j that  it  may,  indeed,  be  so 
applied  as,  on  the  one  hand,  to  develope  a force,  very 
gradual  in  its  action,  which  may  be  directed  and  con- 
trolled at  least  as  readily  as  that  obtained  by  the  explosion 
of  gunpowder  ; while,  on  the  other  hand,  it  may  be  made 
to  exert  a violence  of  action  and  a destructive  effect  far 
surpassing  those  of  which  gunpowder  is  susceptible.  The 
results  arrived  at  in  Austria,  which  show  that  gun-cotton 
can  be  made  to  produce  effects  from  three  to  eight  times 
greater  than  those  of  gunpowder,  cease  to  be  surprising 
after  a study  of  tho  chemical  and  physical  characteristics 
of  this  interesting  explosive  agent. 

The  products  obtained  by  the  explosion  of  gun-cotton 
and  its  decomposition  under  vurious  conditions  havo  as 
yet  been  very  imperfectly  studied,  but  there  is  little  doubt 
that  they  vary  in  their  nature  almost  as  greatly  as  the 
henoinena  which  attend  the  exposure  of  the  material  to 
cat  under  different  circumstances.  It  is  well  known  that 
when  gun-cotton  is  inflamed  in  the  open  air  there  is  pro- 
duced—in  addition  to  water,  carbonic  oxide,  carbonic  acid, 
and  nitrogen — a considerable  proportion  of  binoxide  of 
nitrogen,  so  that  the  gaseous  mixture  assumes  a red-brown 
tinge,  and  becomes  very  acid,  when  it  mixes  with  air.  The 
products  of  the  varieties  of  imperfect  combustion  which 
gun-cotton  has  been  described  ns  susceptible  of  undergoing 
are  undoubtedly  much  more  complex  in  their  character 
than  thonc  just  referred  to.  They  include  at  times  a pro- 
portion of  some  substances  not  yet  examined,  which  make 
their  appearance  as  a white  vapour  or  smoke.  Cyanogen 
can  readily  be  detected  in  all  tho  product*  of  imperfect 


combustion.  The  proportion  of  binoxide  of  nitrogen  is 
generally  so  large  that  the  gaseous  product  becomes  very 
highly  coloured  when  mixed  with  air.  Peroxide  of 
nitrogen  has  also  been  observed  in  some  instances.  Lastly, 
there  is  little  doubt  that  the  products  occasionally  include 
a proportion  of  oxidising  gases. 

The  products  which  have  just  been  alluded  to  ore  the 
results  of  the  decomposition  of  gun-cotton  either  at  ordi- 
nary or  diminished  atmospheric  pressures.  When  tho 
explosion  of  the  material  is  effected  in  a confined  space, 
in  such  a manner  that  the  main  decomposition  l^kgs  place 
under  pressure,  the  metamorphosis  which  the  material 
undergoes  is  of  more  simple  and  complete  character. 

It  has  been  found  by  Karolyi  that  when  gun-cotton  if 
exploded  by  voltaic  agency,  in  a shell  which  is  burst  by  the 
explosion,  and  which  is  enclosed  within  an  exhausted 
cliumber  so  that  the  products  of  decomposition  are  col- 
lected without  danger,  the  results  obtained,  under  these 
conditions,  are  comparatively  simple ; the  analysis  of  the 
contents  of  the  chamber  after  the  explosion  showed  that 
they  consisted  of— Carbonic  acid,  20  82  per  cent.;  carbonic 
oxide,  28*95  ; nitrogen,  12*67;  hydrogen,  3*16;  marsh 
gas,  7*24 ; water,  25*34;  and  carbon,  1*82.  The  decom- 
position of  gun-cotton  under  these  conditions,  which  arft 
similar  to  those  of  its  explosion  when  employed  as  a 
destructive  agent,  appears,  therefore,  not  to  be  attended 
by  the  production  of  any  oxide  of  nitrogen.  The  lecturer 
found,  in  some  preliminary  experiments  made  under  the 
same  conditions  as  those  of  Karolyi,  that  only  a minute 
proportion  of  binoxide  of  nitrogen  was  produced.  These 
results,  when  compared  with  those  obtained  by  the  igni- 
tion of  gun-cotton  in  open  air  and  rarefied  atmospheres, 
show  that,  just  as  the  decomposition  of  this  material  is  of 
a more  complicated  and  intermediate  character,  in  propor- 
tion os  its  combustion  is  rendered  imperfect  by  diminution 
of  pressure  or  other  circumstances,  so,  conversely,  the 
change  which  it  undergoes  will  be  the  more  simple,  and 
its  conversion  into  gaseous  products  the  more  complete, 
the  gicater  the  pressure,  beyond  normal  limits,  under 
which  it  is  exploded— that  is  to  say,  the  greater  the 
resistance  offered  to  the  generated  gases  upon  the  first 
ignition  of  a charge  of  gun-cotton  (and,  consequently,  tho 
higher  the  temperature  at  which  the  decomposition  of  the 
confined  gun-cotton  is  effected).  It  is,  therefore,  readily 
intelligible  that  the  notions  hitherto  generally  entertained 
with  regard  to  the  very  noxious  character  of  the  product# 
of  explosion  of  gunpowder  and  their  powerfully  corrosive 
action  upon  metals,  based  a.-  these  notions  have  been  upon 
the  effects  observed  on  exploding  gun-cotton  in  open  air, 
have  been  proved  to  be  erroneous  by  the  results  of  the 
actual  application  of  gun-cotton  to  artillery  and  other 
purposes.  The  foregoing  considerations  contribute,  more- 
over, to  the  ready  explanation  of  the  fact  established  by 
the  experiments  in  Austria,  (hat  the  destructive  eflect  of 
gun-cotton  is  greatly  increased,  within  certain  limits,  by 
increasing  the  resistance  which  the  products  of  explosion 
hare  to  overcome  before  they  can  escape  into  the  air. 

The  conditions  (of  temperature,  pressure,  &c.)  which 
influence  the  nature  of  the  decomposition  of  gun-cotton, 
exert,  unquestionably,  a similar  influence  upon  the  nature 
of  the  explosion  of  gunpow’der,  and  upon  the  mechanical 
effects  which  its  products  arc  capable  of  exerting. 
Observations  made  by  the  lecturer  in  experiments  upon 
the  ignition  of  gunpowder  *in  rarefied  atmospheres  point 
to  the  existence  of  products  of  comparatively  complicated 
character  among  those  found  by  the  gradual  decomposition 
of  that  material,  under  the  conditions  described.  The 
earlier  investigators  (Guy  Lussac,  Chevrcul,  &c.)  of  the 
products  of  explosion  of  gunpowder  represent  these  as 
being  of  a very  simple  character,  and  in  harmony  with 
the  theory  that  gunpowder  in  converted  essentially  by  its 
explosion  into  carbonic  acid  (or  a mixture  of  that  gas  and 
carbonic  oxide),  nitrogen,  and  sulphide  of  potassium,  hut 
more  recent  experimenters,  Bunsen  #n£  Schuchkvff,  wfc p 
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have  made  a very  elaborate  examination  of  the  products 
which  they  obtained  by  the  explosion  of  gunpowder, 
represent  the  change  to  be  one  of  a very  complicated  cha- 
racter ; fix  the  percentage  of  solid  substances  found  at  a 
much  higher  figure  than  that  hitherto  accepted  ; and  show 
that  the  sulphide  of  potassium,  which  has  hitherto  been 
considered  as  the  principal  of  these  products,  was  only 

? reduced  in  very  small  proportion  in  their  experiments. 

he  conditions  under  which  these  chemists  exploded  the 
gunpowder  did  not,  however,  correspond  in  their  character 
at  all  to  those  under  which  gunpowder  is  exploded  in 
actual  practice,  and  would,  therefore,  be  very  likely  to* 
furnish  results  greatly  at  variance  with  those  produced 
when  a charge  of  powder  is  fired  in  a gun,  a shell,  or  a 
mine.  That  sulphide  of  potassium  is  abundantly  pro- 
duced upon  the  discharge  of  a firearm  appears  beyond 
doubt ; it  may  be  readily  detected  in  the  solid  matter 
which  remains  in  the  barrel  near  the  breech ; it  may  be 
found  deposited  in  considerable  quantity  near  the  muzzle 
of  the  arm  ; and  there  appears  strong  reason  for  believing 
that  the  flash  of  flame  observed  at  the  mouth  of  a fire- 
arm, upon  its  discharge,  is  due  in  part  to  the  ignition,  as 
it  comes  into  contact  with  the  air,  of  sulphide  of  potas- 
sium, which  has  been  vaporised  by  the  heat  of  the  explo- 
sion, and  is  thus  mixed  with  the  escaping  gases. 

In  comparing  the  effects  of  gun-cotton,  as  an  explosive 
agent,  with  those  of  gunpowder,  and  in  basing  theories 
with  regard  to  the  difference  in  the  mechanical  effects 
exerted  by  the  two,  upon  the  analytical  results  of  the  pro- 
ducts of  their  explosion  which  have  been  obtained  up  to 
the  present  time,  it  is  necessary  to  proceed  with  great 
caution  ; for  exceptional  results  cannot  form  any  sound 
basis  for  correct  theories  or  tenable  arguments.  It  can 
only  lead  to  incorrect  conclusions,  which  may  considerably 
retard  the  thorough  investigation  of  a most  important 
subject,  if  the  facta  be  ignored  or  lost  sight  of— that, 
firstly,  the  conditions  which  practically  influence  the 
nature  of  the  products  of  the  explosion  of  gun-cotton 
hare  a similar  influence  upon  the  changes  which  gunpowder 
may  be  made  to  undergo;  and  that,  secondly,  the  effect  of 
heat  upon  the  water  produced  by  the  decomposition  of 
gun-cotton,  which  forms  so  important  an  element  in  the 
action  of  this  explosive,  has  most  probably  its  parallel,  to 
no  unimportant  extent,  in  the  vaporising  effect  of  heat 
upon  the  solids  (especially  upon  sulphide  of  potassium) 
produced  in  the  explosion  of  gunpowder.  These  are 
matters  which  demand  their  full  share  of  consideration 
and  investigation  before  it  can  be  admitted  that  a sufficient 
explanation  of  the  remarkable  differences  between  the 
effects  of  gunpowder  and  gun-cotton  exists  in  the  assump- 
tion that  certain  products  of  decomposition  of  the  former 
must  be  regarded  entirely  os  waste  matter  in  the  material, 
simply  because  they  are  solid  at  ordinary  temperatures. 
The  fact  that  gnn-cotton  is  entirely  converted  into  gases 
and  vapour  at  the  moment  of  explosion  constitutes  unques- 
tionably one  of  the  gTeat  advantages  which  that  substance 
possesses  over  gunpowder;  but  it  is  premature,  at  present, 
to  assume,  in  comparing  the  action  of  the  two  substances, 
that  only  31  per  cent,  (or  even  60  per  cent.)  of  gunpowder 
exist  as  gas  or  vapour  at  the  moment  of  i<«  expLsion. 

It  is  to  be  expected  that  the  investigations  which  are 
now  being  actively  pursued  upon  the  true  chemical  effects 
produced  in  the  explosion  both  of  gun-cotton  and  gun- 
powder, under  conditions  similar  to  those  which  attend 
their  employment  in  practice,  will  aid  materially  in  furnish- 
ing the  correct  data  so  essential  for  a thorough  and  impar- 
tial comparison  of  the  nature  and  merits  of  these  two 
explosive  agents. 


ACADEMY  OF  SCIENCES. 

AJay  30. 

MM.  Busby  and  Bu  10 net  communicated  a note  in  reply  to 
the  atricturea  of  M.  Blondlot  on  their  “ Method  of  Purify 


ing  Sulphuric  from  Arsenious  Acid **  (see  page  115).  They 
say  that  experiments  have  proved  to  them  that  ammonia 
has  no  reducing  action  on  arsenic  acid,  and,  consequently, 
their  process  is  free  from  the  objection  brought  against  it  by 
M.  Blondlot. 

MM.  Daubr&  and  Cloez  give  a very  interesting  account 
of  some  “ Meteorites  which  ftU  in  the  neighbourhood  of 
OrgueUP  on  the  14th  of  last  month.  The  most  curious  fact 
mentioned  by  M.  Cloez  is  that  the  stone  he  examined  con- 
tained a notable  quantity  of  chloride  of  ammonium,  with 
chlorides  of  potassium  and  sodium  and  sulphates  of 
magnesia  and  lime.  Five  per  ceut.  of  the  stone,  in  fact, 
was  soluble  in  water. 

A note  bv  M.  Gal,  **  On  some  Derivatives  of  the  Chloride 
and  Bromide  of  Acetyls ,**  describes  the  monochlorinated 
and  monobromated  chlorides  of  acetyle,  and  the  mono- 
chlorinated  bromide  of  acetyle. 

A paper  by  M.  Blondeau  gave  an  account  of  the  **  Action 
of  Sulphuretted  Hydroyen  and  Ammonia  on  Gun-cotton.** 
The  author  consider*  the  gun-cotton  Cl2H,0O10(NO>),  a* 
a definite  compound  representing  the  ether  of  a triatomic 
alcohol,  which  can  only  be  cane  sugar  .Wn.  He  is 
confirmed  in  this  notion  by  the  behaviour  of  ammonia  in 
regard  to  it.  Gun-cotton  fixes  ammonia  and  forms  a tria- 
mide, which,  according  to  analysis,  may  be  represented  by 
the  formula  C]3HlftO,0(N04),(NH2)f,  to  which  the  author 
gives  the  name  cellulo-nitric  tiiamide.  When  treated  with 
potash  three  equivalents  of  hydrogen  in  this  compound 
are  replaced  by  three  of  potassium,  and  when  this  com- 
pound is  treated  with  a soluble  salt  of  lead  the  other  three 
equivalents  of  hydrogen  are  replaced  by  three  of  lead,  and 
we  have  a plumbo-potassic  cellulo-nitric  triamide.  The 
cellulo-nitric  triamide  also  absorbs  sulphuretted  hydrogen 
and  forms  a sulphide  of  cellulo- nitrous  triamide — 
C„Hl0O10(NO,),(NH3),S,. 

A paper,  by  M.  Maumen£,  entitled  " A General  Theory 
of  the  Exercise  of  Affinity"  was  presented.  An  abridg- 
ment would  hardly  convey  an  adequate  idea  of  M.  Mau- 
mcnc's  theory,  so  we  shall  leave  it  for  the  present,  with  the 
remark  that  the  principle  the  author  seeks  to  establish  is 
the  following  That  the  masses  which  really  act  in  pro- 
ducing chemical  action  are  determined  by,  and  are  propor- 
tional to,  their  densities. 

M.  Hugo  Schiff  made  a communication  “ On  Some 
Derivatives  of  Ethylidene.'*  The  author  describes  two  new 
series  of  bases  and  a host  of  derivatives,  and  the  length 
to  which  his  experiments  were  extended  may  be  judged 
from  the  fact  that  he  mentions  having  obtained  the 
chloride  of  dimercurodiethylidenediphenammonium. 


NOTICES  OF  BOOKS. 

Manual  of  the  Medicinal  Preparations  of  Iron,  including 
their  Preparation , Chemistry , Physiological  Act  ton,  and 
Therapeutical  Use.  With  an  Appendix  containing  the 
Iron  Preparations  of  the  British  Pharmacopoeia.  By 
Hahky  Napier  D&afib,  F.C.S.  Dublin:  Fannin  and 
Co.  London:  Hardwicke.  1864. 

This  is  a kind  of  book  which  we  are  happy  to  welcome 
and  recommend.  Numerically,  the  iron  preparations  form 
the  most  important  class  of  remedies  with  which  the 
pharmaceutist  and  medical  practitioner  have  to  deal.  To 
the  pharmaceutist  they  offer  some  difficulties,  for  their 
successful  preparation  often  requires  a considerable 
amount  of  skill  and  experience,  and  sometimes  chemical 
knowledge.  Very  few  can  be  safely  prepared  by  merely 
putting  the  ingredients  together,  and  following  as  nearly  as 
possible  written  directions. 

Take  as  examples  the  scaled  preparations  which  have 
now  become  so  numerous  and  popular.  How  many 
have  succeeded  in  their  first  attempts  at  making  any  one 
of  these  medicines?  A good  deal,  in  fact,  might  be 
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judgment  of  Yice-Chaucellor  Sir  J.  Stuart,  and  who, 
to  make  my  failure  more  apparent  and  complete, 
calls  to  M.s  aid  “ the  order  of  withdrawal  of  my  samples 
from  the  Exhibition, of  1851  on  account  of  their  quality 
and  offensive  smell/*  whereas  they  had  not  been  examined, 
and  the  cause  of  their  being  withdrawn  was  on  account  of 
their  being  with  some  samples  of  bisulphide  of  carbon, 
chloride  of  sulphur,  &c.,  the  stopper  of  the  bottle  contain- 
ing the  last  article  having  become  loose  from  mishap  or 
inattention  by  my  agent,  and  this,  I think,  you  will  con- 
sider a good  cause  of  complaint,  knowing  the  article  ; but 
it  pleased  the  Vice-Chancellor  to  apply  the  cause  of  with- 
drawal to  the  oils,  which  was  unjust. 

In  drawing  a just  comparison  between  the  oils  I pro- 
duced and  those  of  Mr.  Young  it  should  not  be  overlooked 
that  Mr.  Young  was  very  far  from  perfecting  hi#  oil  even 
up  to  1857,  and  then  the  smell  was  very  objectionable  to 
most  people,  and  remains  bo  even  to  this  day ; and  further, 
the  oils  offered  for  sale  by  him  in  the  early  years  of  his 
patent  were  not  coal  oils,  but  mixed  oils,  and  consequently 
the  smell  would  not  be  so  strong  as  pure  mineral  or  coal 
oil.  Upon  reference  to  Mr.  Poynter's  evidence  (twenty- 
sixth  day,  page  ao)  you  will  observe  that,  from  18 53  to 
1856  Mr.  1 otmg  only  obtained  6d.  per  gallon  for  his  burn- 
ing oil,  and  that  " It  had  not  a pleasant  smell."  During 
this  time  I was  obtaining  for  what  I sold  prices  ranging 
from  19.  to  7s.  per  gallon,  showing  a state  of  purity  supe- 
rior to  Mr.  Young,  The  latter  I sold  to  Mr.  Bailey,  of 
Wolverhampton,  in  1854,  for  the  preservation  of  potassium 
and  sodium?  Unfortunately  I could  not  obtain  materials 
to  work  upon  regularly,  but  of  late  years  I have  sold  an 
oil  for  burning  superior  to  Mr.  Young's  for  burning 
qualities,  colour,  and  smell.  This  was  not  referred  to  in 
my  etidence,  bemg  mostly  confined  up  to  the  year#  T851- 
51,  when  I made  a series  of  experiments  for  Mr.  Clift, 
agreeable  to  hla  own  wishes,  and  which  had  nothing 
whatever  to  do  with  my  previous  workings  of  1845 
to  > ff 5 r. 

Mr.  Grove  (thirty-third  day,  page  1 7)  thinks  if  my  claim 
War*  just  I should  have  written  to  the  Oas  Journal  or  some 
Other  public  paper  on  the  subject.  Allow  me  to  say  I am 
Hot  vety  partial  to  bringing  my  claims  or  name  before  the 
public.  I have  suffered  severely  through  patents,  and 
nave  no  deatre  to  possess  them,  being  well  aware  that  un- 
easy lies  the  head  that  owns  one ; and  1 have  anything 
but  a predilection  in  favour  of  law  or  lawyers. 

I have  wTittcn  this  simply  to  correct  some  of  the  state- 
ments of  the  Vice-Chancellor*  I am,  &c., 

JcssB  Fisher. 

Ironbridge,  ^ano  4,  I'M*. 

Safety  Matches. 

To  the  Editor  of  the  Chemical  K’trws. 

Sir, — About  (wo  year#  ago  you  favoured  your  renders 
With  n notice  of  the  then  newly  introduced  Patent  Safety 
Matches,  and  partly  in  consequence  of  your  announce- 
ment I was  induced  to  forbid  the  purchase  by  my  house- 
hold of  the  old  phosphorus  matches.  From  that  time  I 
have  continued  to  use  the  matches  requiring  a special 
friction-surface  for  their  ignition,  and  have  always  been 
supplied  with  those  sold  under  the  above ^1  am e,  or  with 
the*'  Imperial  Safety  Matches."  I have,  however,  lately 
Remarked  an  objectionable  peculiarity  to  which  the  latter 
seem  especially  liable.  It  is,  that  at  the  moment  of  ignition 
a dertse  white  cloud  of  volatilised  metallic  compounds 
Escapes  into  the  atmosphere,  which  makes  itself  at  once 
apparent  hy  the  nauseous  flavour  and  odour  diffused  in 
the  apartment.  The  lighting  of  a single  match  is  enough 
to  pollute  the  atmosphere  of  a small  room,  and  for  bed- 
chamber lights  I find  it  impossible  to  continue  their  use. 

1 have  made  a few  analytical  experiments  for  the  purpose 
of  arriving  at  (he  primary  cause  of  the  objectionable  pro- 
per tV  now  complained  of,  and  find*  in  the  first  place,  that 
the  thatch  composition  is  applied  so  liberally  to  the  head  of 
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the  wooden  splint,  that  from  sixteen  of  the  latter  matches 
I removed  not  less  than  ten  grains  of  the  combustible 
material ; and  on  further  examining  this,  I discovered 
that  it  contained  a very  large  proportion  of  the  grey  sul- 
pliuret  of  antimony,  beside?#  a quantity  of  brown  oxide  or 
some  other  compound  of  lead.  In  the  presence  of  the 
oxidising  agents  commonly  employed  in  the  making  of 
matches,  it  is  well  known  that  these  metallic  substances 
on  ignition  give  off  poisonous  vapour# ; and,  when  burnt 
in  large  quantity,  as  in  the  Bengal  signal  lights,  it  is  always 
necessary  to  inflame  them  in  the  open  air,  so  aa  to  avoid 
inhaling  the  fume#  of  lead  and  antimony. 

Many  of  the  cheap  cigar-lights  also  contain  large  quan- 
tities of  these  deleterious  ingredients  ; and  believing  that 
the  fault  requires  only  to  be  pointed  out  in  order  that  it 
may  be  practically  overcome,  I am,  ice.,  b.  J. 

Jane  6. 


MISCELLANEOUS. 


CenVersailonf  at  Apotfrecurf+V  llaff.  — On 

Tuesday,  May  31,  the  Master  and  Wardens  of  the  Society 
of  Apothecaries  gave  a brilliant  microscopical  conrcrtasfane 
at  their  Hall.  Most  of  the  noted  maker#  of  microscopes 
sent  instrument#,  and  a large  number  were  contributed  by 
private  *nd  professional  gentlemen.  The  noble  hall  was 
hung  with  diagrams  illustrative  of  comparative  anatomy, 
and  in  the  library  a number  of  botanical  diagrams  and 
dried  plants  were  suspended.  In  the  board-room,  dark- 
ened foT  the  occasion,  Mr.  Atkinson  showed  the  rotation 
of  the  electric  spark  around  a magnet  in  a vacuum.  This 
is  a beautiful  experimental  illustration  of  Faraday's  well- 
known  discovery,  devised  by  Rhumkorff.  In  the  same 
room  the  Messrs.  Wheeler  showed  some  interesting  expe- 
riments in  electrolysis,  and  illustrated  the  aQotropic  con- 
ditions of  several  elements.  One  of  the  experiments  was 
the  electrolysation  of  water  by  means  of  carbon  poles,  in 
which  carbonic  acid  is  obtained  at  the  negative  pole  in 
place  of  oxygen.  Of  this  experiment  we  shall  give  a 
further  account.  On  the  Wednesday  morning  the  same 
gentlemen  made  a series  of  brilliant  experiments  with 
twenty-four  cell#  of  a carbon  battery  constructed  by 
themselves.  With  this  battery  they  produced  a powerful 
electric  light,  and  exhibited  the  are  of  the  thallium  dame 
on  a screen.  Iron  and  line  were  burned  wdih  the  same 
battery.  Mr.  Ladd  attended  on  both  occasions  with  his 
vacuum  tubes  Besides  the  microscopes,  a number  of 
other  scientific  instruments  were  displayed.  Messrs. 
Spencer  Browning  and  Co.  showed  spectroscopes. 

Murray  and  lieuth  showed  a polarising  apparatus  and  s 
stereoscope  on  a new  principle.  Mr.  How  exhibited, 
besides  microscopes,  an  electromotive  machine  in  actios, 
with  an  ingeniously-contrived  regulator ; he  aUn  shoved 
the  fluorescent  properties  of  a solution  of  sulphate  of 
quinine  hy  means  of  a vacuum  tube  in  a large  gla*s  dish 
of  the  fluid.  The  conversazioni  were  very  numerously 
attended  (by  gentlemen  in  the  evening  and  ladies  in  the 
morning),  aud  the  company  seemed  to  derive  great  grati- 
fication, 
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T/ie  Detection,  Sfc.,  of  Natural  Organic  Alkaloids. 


SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


The  Detection,  Distinctive  Characteristics,  and  Esti- 
mation of  Natural  Organic  Alkaloids , by  M.  ALFRED 

Vauer. 

[The  following  notice  of  a recently  published  thesis  will 
probably  supply  our  readers  with  a few  useful  hints  on 
the  subject  of  which  it  treats. — Ed.  C.  AT.] 

The  thesis  is  divided  into  three  parts.  The  first  gives 
the  moans  for  filling  up  the  hiatus  in  Stas’s  process  for 
morphine,  and  indicates  a general  reagent  for  alkaloids. 
The  second  part  treats  of  the  reactions  peculiar  to  each. 
The  third  part  concerns  the  determination  of  their 
equivalents. 

In  the  first  part  of  his  paper  M.  Valser  clearly  shows 
the  insufficiency  of  Stas’s  process,  an  insufficiency  alread} 
pointed  out  by  MM.  Lefort  and  Re  veil  relative  to  the 
detection  of  morphine  in  poisoning  cases.  Being  in- 
soluble in  ether,  morphine  could  not  be  obtained  free  by 
that  method.  The  author  has  endeavoured  to  substitute 
for  common  ether  a solvent  capable  of  obviating  this  in- 
convenience. This  substitute  he  has  found  in  acetic 
ether,  which  dissolves  morphine  at  least  as  well  as 
alcohol.  After  devising  a method  for  rectifying  com- 
mercial ether,  he  makes  use  of  this  solvent  in  the  fol- 
lowing way  : — 

The  substances  to  undergo  examination  having  been 
treated  as  far  as  possible  by  Stas’s  method,  he  adds  to 
the  residue  already  exhausted  by  ordinary  alcohol  a 
certain  quantity  of  potash  and  acetic  ether,  which  take 
up  any  morphine  there  mav  be  remaining.  On  evapo- 
rating separately  the  simple  etherised  liquid  and  the 
acetic  ether  liquid,  the  morphine  left  in  the  residue  left  by 
the  latter  is  recovered,  all  other  vegetable  bases  being 
included  in  that  which  furnished  the  simple  ether.  At 
this  point  it  is  necessary  to  ascertain  whether  these 
residues  are  indeed  the  alkaloids.  Their  usual  reagents, 
such  as  tannin,  chloride  of  gold,  iodised  water,  phospho- 
molybdic  acid,  &c.,  not  being  exempt  from  drawbacks, 
the  author  prefers  the  reagent  used  by  M.  de  Vry  in 
researches  on  atropine  and  strychnine ; that  is  to  say, 
double  iodide  of  mercury  and  potassium.  M.  Valser 
finds  it  possesses  the  invaluable  property  of  entirely 
precipitating  alkaloids,  it  being  so  exquisitely  sensitive 
to  their  presence  as  to  indicate  of  strychnine  in 

a liquid.  Moreover,  this  double  iodide  precipitates  none 
of  the  other  principles  contained  in  the  vegetables,  except 
the  albuminoid  matters ; but  the  presence  of  these  matters 
is  not  encountered,  since  they  are  eliminated  by  the 
ether  in  Stas’s  process. 

These  facts  once  admitted,  the  author  makes  use  of 
this  reagent,  whose  general  utility  and  sensibility  are 
iucontestibic,  to  establish  the  presence  of  alkaloids  in 
oils  of  belladonna,  hemlock,  &c.,  which  before  was  only 
suspected. 

The  second  part  is  devoted  to  researches  on  the  dis- 
tinctive characteristics  of  alkaloids.  Finding  the  most 
characteristic  reactions  on  these  matters  produced  by 
oxidising  bodies,  the  author  tried  each  of  them  succes- 
sively at  various  temperatures ; sulphuric  acid  alone  or 
associated  with  binoxidc  of  barium  or  binoxide  of  lead; 
hydrochloric  acid  with  binoxidc  of  barium ; chloride  of 
4?old  and  caustic  potash.  With  each  he  elicited  distinc- 
tive characters. 

The  third  part  comprises  a study  of  the  estimation  of 
sdkalaids  and  the  detemu nation  of  their  equivalents. 

Vox-  IX.  JN+,  *37 , — Juk«  18,  1664. 
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“ Observing  with  what  facility  the  solution  of  double 
iodide  of  mercury  and  potassium  detected  the  least  trace 
of  alkaloids,  the  author  was  induced  to  examine  whether 
the  resulting  combination  could  be  exactly  defined,  and 
whether  he  could  obtain  a precipitate  invariable  in 
weight  and  characteristic  of  each  of  them.”  Such,  in 
effect,  is  the  result  he  obtained  whilst  experimenting  on 
a certain  number  of  vegetable  bases.  The  high  equiva- 
lent of  the  reagent  employed,  the  great  density  of  tho 
alkaloid  precipitates,  their  insolubility  in  aqueous  liquids, 
even  when  acidulated,  enabled  him  easily  to  determine, 
not  only  the  composition  of  these  precipitates,  but  the 
equivalents  of  the  alkaloids  themselves. 

This  new  method  leads  M.  Valser  to  conclude  that 
we  must  revert  to  the  old  equivalents  for  quinine  and 
cinchonine,  which  are  but  half  those  since  adopted.  He 
also  found  by  the  same  means  that  quinidinc  is  isomeric, 
not  polymeric,  with  quinine. 

The  author  desired  to  apply  his  reagent  for  the  esti- 
mation of  vegetable  alkaloid  matters,  but  the  presence 
of  albuminous  and  extractive  principles  vitiated  the 
results.  Further,  perceiving  that  the  processes  used  in 
these  researches,  besides  being  insufficient,  occupied  too 
long  a time,  he  successfully  modified  them  by  combining 
tlie  successive  action  of  the  proper  solvents  in  pre- 
sence of  lime,  which  isolates  the  alkaloids,  and  of  tannin, 
which  assists  in  decolorising  the  liquids.  This  process, 
too  long  to  be  here  described,  greatly  shortens  the  opera- 
tion, and  isolates  purer  products. 

Such  is  the  summary  of  M.  Valser’s  paper.  He  has 
not  feared  to  attack  excessively  delicate  toxicological 
and  chemical  questions.  Without  diminishing  the  pre- 
cision of  Stas’s  process,  he  has,  by  extending  it,  rendered 
it  applicable  to  the  research  of  morphine.  He  has 
generalised  a valuable  reaction  to  isolate  alkaloids  by 
employing  double  iodide  of  mercury  and  potassium, 
which  precipitate  them  so  effectively.  This  reagent  haB 
demonstrated  the  presence  of  some  vegetable  bases  in 
certain  medicinal  oils.  lie  has  besides  discovered  some 
new  reactions  for  distinguishing  the  principal  organic 
alkalies  one  from  another.  Then  proceeding  methodically, 
ho  utilised  tho  valuable  iodhydrargyrute  of  potash  for 
the  rigorous  determination  of  the  equivalent  of  alkaloids, 
rectifying  some,  changing  others,  all  deduced  from  nume- 
rous correct  and  unexceptionable  analyses,  and  finally 
crowned  all  by  planning  a general  process  for  the  esti- 
mation of  all  matters  containing  alkaloids. — Journal  de 
P ha r made  et  de  Chimt'e,  xliii.,  49,  63. 


TECHNICAL  CHEMISTRY. 


On  Aniline  Black, 

Whether  aniline  black  exists  or  not  is  a question,  not- 
withstanding the  patents  which  have  been  taken  out 
for  its  production. 

As  to  a black  colour  so  long  desiderated,  that  is  to  Ray, 
a colour  capable  of  general  application  to  every  kind  of 
fabric,  there  is  no  such  thing  as  aniline  black, — belief 
in  its  existence  is  but  a passing  delusion. 

We  notice  this  subject  in  the  hope  of  stimulating 
inquirers  to  fresh  experiments  aud  researches  which  may 
overcome  the  difficulties  now  opposing  the  extended 
application  of  this  colour,  remarkable  os  much  for  its 
beauty  as  for  the  curious  reactions  which  produce  it. 

At  present  its  application  is  extremely  limited,  and 
besides  it  is  subject  to  so  many  inconveniences  and  irre- 
gularities that  some  of  the  first  manufacturers  have  pro- 
visionally ceased  to  employ  it. 
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On  Aniline  Black. 


rCnBOCAt  UlTL 

l 18, 1S64. 


In  the  fabrication  of  aniline  violet  by  bichromate  of 
potash  (Perkin’s  process)  there  is  obtained,  besides  a 
very  small  quantity  of  violet  colour,  a large  quantity  of 
a black  (resinous  ?)  matter,*  combined  or  mixed  with 
sesquioxide  of  chromium,  resulting  from  the  reduction  of 
chromic  acid.  Attempts  have  been  made  to  use  this 
black  for  printing  black  or  grey,  fixing  it  on  the  studs 
by  albumen,  but  the  tints  not  equalling  those  of  carbon 
it  has  been  abandoned.  It  seems  that  these  residues  will 
now  bo  used  for  regenerating  chromic  acid. 

This  idea  of  applying  the  residue  to  printing  stuffs  was 
the  first  step  leading  to  a process  for  effecting  the  re- 
action on  the  tissue  itself,  on  the  fibres  which  the  residue 
(in  this  instance  the  useful  matter),  would  become  pre- 
cipitated, and  fixed  almost  indelibly. 

On  the  other  hand,  M.  Emile  Kopp  first,  I believe, 
then  MM.  Gerber  Keller  and  Croce  Calvert,  some  years 
ago,  showed  that  slightly  acid  solutions  of  aniline  salts, 
mixed  with  a solution  cf  chlorate  of  potash  or  soda,  gave, 
by  moderating  more  or  less  the  action  of  the  chloric  acid, 
a great  number  of  tints,  from  light  green  to  greenish 
black.  These  tints  arc  obtainable  with  equal  facility  on 
stuffs  impregnated  with  a mixture  of  tho  two  solutions, 
as  in  the  liquid  itself. 

About  eighteen  months  ago  the  English  house  of 
Lightfoot  obtained  a patent  in  England  and  France, 
for  the  application  of  an  aniline  black  by  the  process 
described  further  on.  This  patent  was  purchased  by 
a Swiss  house,  to  be  carried  out  in  both  countries. 


Aniline  Black. 

Water 6 litres. 

White  starch  « . . .850  gramme*. 

Chlorate  of  potash  . . . 180  ,, 

Pit  hydrochlorate  of  aniline  . 450  „ 

Sulphate  of  copper  . . .180  „ 

Stuffs  printed  with  this  preparation  should  be  exposed 
for  three  days  in  a hot,  moist,  oxidating  chamber.  At 
first  extremely  faint,  the  colour  gradually  deepens  to 
black,  when,  after  two  days'  exposure  to  the  air,  the 
fixation  of  the  dye  may  be  hastened  by  steaming  the 
pieces.  Wo  believe,  however,  the  latter  process  may 
weaken  and  even  seriously  deteriorate  the  tissue. 

An  experienced  chemist  will,  at  first  sight,  perceive 
one  great  drawback  to  the  process — the  large  amount  of 
copper  entering  into  its  composition.  In  fact,  in  roller 
printing  scrapers  or  plates  of  steel  arc  used ; now  these 
scrapers  are  rapidly  attacked  by  all  tho  colours  into 
which  even  a small  quantity  of  salts  of  copper  enter, 
and  in  order  to  produce  a distinct  impression  and  to 
avoid  soiling  tho  other  colours  and  the  parts  of  the 
tissue  which  should  remain  white,  the  printer  is 
obliged  to  constantly  renovate  the  scrapers  with  file  and 
stone  to  restore  to  them  the  necessary  edge  and  polish. 
All  this  entails  great  loss  of  time,  and  an  irregular  and 
defective  impression. 

This  inconvenience  has  been  obviated  by  preparing 
the  material  with  a solution  of  salt  of  copper  instead  of 
adding  it  to  the  colour.  But  tho  application  of  aniline 
black  is  by  this  means  much  limited,  as  there  are  very 
few  colours  which  can  be  printed  on  materials  thus  pre- 
pared ; and  now-a-days  processes  arc  required  by  which 
four,  five,  seven,  ten  colours  can  be  simultaneously 
employed. 

The  preparation  of  stuffs  by  bichromate  of  potash  has 
also  been  tried,  but  we  ore  not  aware  that  any  favour- 
able results  havo  been  obtained.  We  should  imagine 


* This  black  matter  1b  also  obtained  by  preparing  the  violet  by 
bypochlorito  of  lime,  in  which  case  it  ie  naturally  free  from  oxido  of 
chromium. 


that  a less  vivid  and  less  velvety  black  would  bo  tho 
result,  for  in  general  all  colours  containing  sesquioxide 
of  chromium  in  notable  quantity  arc  dull  and  earthy. 

Xolhoaw’t  Process. — Some  months  since  a manu- 
facturing firm  at  Mulhousc  believed  they  had  found  a 
process,  which,  if  not  infallible,  was  much  superior  to 
the  English  process.  It  was  also  patented,  and  the  patent 
sold  to  tho  same  Swiss  house  which  bought  the  English 
patent. 

A notable  progress  is  made  in  this  new  process,  bat  it 
is  still  far  from  realising  the  expectations  formed  on  iti 
first  announcement. 

The  process  is  os  follows : — 

Thickening. 

White  starch »7  kilog. 

Water  . . . .18  litres. 

Gum  water,  1 kilogr.,  100  per  litre  . 30  „ 

Tragac&nth  gum  water,  65  gr.  jier  litre  24  „ 

Digest  these. 

Preparation  A'o.  1. 

Hot  thickening.  . • • . 15  litres. 

Chlorate  of  potash  ....  1 *3  $0  kilog. 

To  which  is  added  when  cold  ferri- 

cyanide  of  ammonium  . .3  '900  „ 

Preparation  No.  a. 

Hot  thickening  . . . . a6  litres. 

Dry  powdered  hydrochlorate  of 

aniline  . . • • *3  *600  kilog. 

Tartaric  acid 3’75°  »* 

For  the  colour  for  printing  stuffs  take — 

Na  1 * part. 

„ a a parts. 

The  following  difficulties  and  inconveniences  attending 
the  application  of  aniline  black  must  be  either  conquered 
or  surmounted 

1.  These  two  colours,  whose  preparation  we  hiTe 
given,  are  subject  to  rapid  decomposition,  the  second 
much  more  so  than  the  first. 

1.  Tho  oxidation  or  the  formation  of  the  black  take* 
place  irregularly.  To  produce  adequate  regularity,  it  ii 
necessary  to  study  exactly  the  temperature  and  humidity 
of  the  oxidising  rooms,  as  well  as  the  time  the  material 
should  remain  there. 

3.  To  find  a means  of  terminating  the  reaction,  or 
formation  of  black  on  the  stuffs,  or  removing  the  atill 
unfixed  products  before  the  pieces  are  finished,  for  if 
tho  colour  works  (as  it  ^s  called)  after  the  matciial  is 
considered  ready  for  sale,  unequal  tints  and,  con- 
sequently, damaged  goods  will  be  the  result. 

4.  To  prevent  the  aniline  colour  mixing  with  other 
colours,  and  attacking  them  in  roller  printing,  where 
several  colours  ought  to  touch  without  injuring  each 
other  or  mixing,  and  especially  to  prevent  a slight 
running  which  destroys  the  clearness  of  outline, and  is  a 
more  serious  fault  with  black  than  with  any  other  colour. 

5.  Finally,  what  in  many  cases  is  a most  valuable 
quality  becomes  a fault  with  aniline  black — its  fixity, 
its  indelibility.  No  reagent  is  yet  known  which  will 
entirely  destroy  this  colour.  It  resists  even  two  or  three 
entire  Dleaching  operations  j hence  some  chemists  are  of 
opinion  that  it  is  carbon  reduced  or  isolated  from  anilinc- 
Howcver,  salt  of  tin  (stannous  chloride)  will  partially 
decolorise  and  destroy  it. 

In  printing  factories  pieces  of  unbleached  calico, 
doubled,  arc  used  to  preserve  the  woollen  cloths  in  th# 

1 printing  tables  and  printing  machines.  These  calicos 
become  impregnated  with  the  whole  mass  of  colours 
used  in  printing  white  stuffs.  These  doubled  cloths  arc 
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afterwards  bleached,  and  bccomo  os  white  as  if  thoy  had 
never  been  applied  to  such  a purpose.  This  is  unfortu- 
nately not  the  case  with  aniline  black,  which,  as  we  have 
already  said,  resists  bleaching.  There  are  also  spots, 
splashes,  marks  of  scrapers,  &c.,  unavoidable  in  printing 
factories  ; there  is  no  means  of  getting  rid  of  these,  and 
the  manufacturer  has  damaged  pieces.  — Monileur 
Scientifigue,  vi.,  433. 


Manufacture  of  Fatty  Acids  for  Candle  and  Soap 
Making,  by  it.  H.  Mege-Moubies. 

Mt  researches  on  amylaceous  grains,  especially  wheat, 
havo  furnished  the  means  of  substituting  for  brown 
bread,  in  Paris,  a cheaper  and  more  nourishing  kind. 

Analogous  studies  on  oleaginous  grains  have  alto- 
gether modified  the  economical  conditions  of  two  great 
manufactures.  I will  proceed  at  once  to  the  results. 

In  oleaginous  grains  during  germination,  as  in  the 
animal  economy  during  life,  neutral  fats  pass,  before 
undergoing  any  other  modifications,  into  the  state  of 
very  mobile  globules,  presenting  a very  large  surface  to 
the  action  of  reagents. 

In  this  globular  state  fatty  bodies  manifest  peculiar 
properties;  we  will  mention  those  directly  connected 
with  the  subject  of  this  memoir. 

1st.  A fatty  body  in  the  ordinary  state— suet,  for  in- 
stance— quickly  becomes  rancid  by  exposure  to  damp 
air ; in  the  state  of  globules,  on  the  contrary,  it  will 
keep  for  a long  time,  either  liquid  or  dry,  and  as  a kind 
of  white  powder  (I  possess  specimens  prepared  in  June, 
1*63). 

The  globular  state  may  be  produced  by  yolk  of  egg, 
bile,  albuminous  matters,  &c. ; for  industrial  purposes, 
it  is  produced  by  mixing  tallow,  melted  at  45°,  with 
•water  at  45°,  holding  in  solution  from  j to  10  per  cent, 
of  soap. 

and.  Tallow,  in  tho  ordinary  state,  like  other  fatty 
bodies,  resists  washings  in  hot  soda  ley,  and  combines 
with  it  only  with  very  great  difficulty ; iu  the  globular 
state,  on  the  contrary,  it  immediately  absorbs  this  wash- 
ing, in  quantities  varying  with  the  temperature,  so  that 
it  is  possible,  so  to  speak,  to  distend  and  contract  each 
globule  by  lowering  or  raising  the  temperature  between 
45*  and  6o°. 

It  is  easy  to  understand  that  in  this  case  each  globule 
of  the  fatty  matter,  attacked  on  all  sides  by  alkali, 
abandons  its  glycerine  with  such  rapidity  as  speedily 
to  produce  a liquid  in  which  each  globule  is  a perfect 
soap  globule,  inflated  with  lixivium.  This  can  be  effected 
in  two  or  three  hours. 

3rd.  These  saponified  globules,  when  exposed  above 
60°,  gradually  reject  the  lixivium  with  which  they  were 
distended,  retaining  only  the  quantity  of  wator  always 
entering  into  the  composition  of  soap.  They  then  be- 
come transparent,  semi-liquid,  and  their  confused  mass 
forms  a layer  of  melted  soap  above  the  lixivium,  which 
retains  the  glycerine. 

4th.  The  saponification  of  this  mass  is  so  complete 
that  to  extract  the  stearic  acid  it  is  only  necessary  to 
dilate  the  soap  in  cold  water,  and  acidulate  witn  a 
quantity  of  sulphurio  acid  proportioned  to  the  soda. 
The  fatty  acids,  mixed  with  water  charged  with  sulphate 
of  soda,  may  be  separated  by  melting  and  pressing  when 
cold,  to  obtain  stearic  acid,  inodorous  and  fusible  at 
from  58°  to  sp°,  and  almost  colourless  oleic  acid. 

These  results,  tested  by  industrial  experience,  recall 
the  time  when  M.  Chevreul,  after  his  remarkable  investi- 
gation of  fatty  bodies,  believed  that  stearic  acid  could 


be  economically  produced  with  oleic  acid.  Unfortunately, 
all  attempts  to  carry  out  this  idea  have  failed. 

Thus  lime  has  been  employed,  the  soap  of  which 
decomposes  only  by  very  strong  measures,  giving 
rancid,  coloured  oleic  acids,  whilst  producing  a loss  in 
the  deposits  of  sulphate  of  lime,  without  counting 
a number  of  costly  operations ; then  came  distilla- 
tion, which  increased  the  loss  from  10  to  13  per  cent., 
and  lowered  the  value  of  the  product,  so  much  that  one 
part  of  stearic  acid  disappeared  and  the  oleic  acid  was 
rejected  on  account  of  its  odonr,  its  colonr,  and  its  in- 
applicability for  making  an  agreeable  soap ; then  came 
the  splitting  up  of  tho  fatty  body  by  water  under 
pressure;  but  then  the  incomplete  saponification  and 
diffused  crystallisation  became  on  obstacle  to  all  subse- 
quent operations.  Finally,  instead  of  pure  water,  asmall 
proportion  of  lime,  soda,  or  soap  was  put  in  tho 
digester.  The  saponification  still  remained  incomplete ; 
the  decomposing  and  pressing  operations  gave  the  same 
results  in  this  as  in  the  preceding  instances,  yielding 
only  a kind  of  stearic  acid,  with  a very  low  fusing  point, 
amt  a red  oxidised  oleic  acid  to  the  value  of  85  or  88  frs., 
while  the  olive  oil  was  worth  130  and  J35  frs.  (These 
various  operations  havo  been  described  by  MM.  Pelouxe, 
Tiiinan,  Melsens,  Podwer,  &e.) 

Ill  the  new  operation  all  this  is  reversed  ; tho  loss  is 
nil,  being  limited  to  the  subtraction  of  the  glycerine ; the 
quantity  of  fatty  acids  obtained  is  96 — 97  percent.  The 
operation  is  carried  out  in  a single  day ; thus,  operating 
on  1000  kilogrammes,  three  hours  are  required  for  the 
saponification,  one  hour  for  the  decomposition,  three 
hours  for  the  fusion  and  settling,  for  the  crystallisation 
eight  hours,  for  pressure  when  cold  in  a double  press 
four  hours,  making  altogether  nineteen  hours  for  tho 
operation ; and  as  the  crystallisation  takes  place  in  the 
night,  there  is  in  effect  only  eleven  hours’  work. 

By  this  simple  method  we  effect  not  only  great 
economy  in  labour,  fuel,  and  product,  but  also,  thauks  to 
the  lowness  of  the  temperature  throughout,  we  obtain  an 
inodorous, unaltered  stearic  acid,  fusible  at  38* — 39",  and 
an  oleic  acid,  equal,  if  not  superior,  to  the  best  oils  used 
in  soap  making. 

It  is  obvious  that  this  manufacture  is  revolutionised. 
Fatty  bodies  arc  now  treated  to  produce  stearic  acid, 
leaving  oleic  acid  as  residue;  in  future,  the  same  fatty 
bodies  will  be  treated  to  obtain  oleic  acid,  and  the  price 
of  stearic  acid  will  be  lowered  by  tho  Taluc  of  tho  oleio 
acid  obtained. 

Thus  M.  Chevrcnl’s  prognostications  wilL.be  realised, 
and  the  products  of  France,  where  this  manufacture 
originated,  will  no  longer  be  inferior  to  those  of  foreign 
countries. 

Moaps. — Tho  best  white  soap  may  be  made  from  pure 
oleic  acid,  either  alone  or  mixed  with  other  oils.  None 
but  neutral  oils  can  be  used,  such,  for  instance,  as  are 
now  used  for  Marseilles  soap.  In  the  first  case — that  is 
to  soy,  whon  oleio  arid  only  is  used,  the  glycerine  being 
removed — it  suffices  to  saturate  this  acid  bv  a feeble 
washing.  The  soap  globules  form  immediately,  and  no 
delay  is  required  before  fusing  them.  On  the  contrary, 
when  oleio  acid  is  mixed  with  other  oils,  or  when  only 
neutral  oils  are  employed,  the  process  described  for  suet 
is  used.  The  fatty  bodies  are  converted  into  the  globular 
state,  the  globules  being  kept  in  motion  by  a hot  and 
salt  lixivium  until  complete  saponification.  The  saponi- 
fied globules  are  separated  by  fusion,  the  Boap  is  melted, 
separated  from  the  lixivium,  and  poured  into  tho  moulds, 
where  it  solidifies  by  cooling.  The  operation  requires 
six  hours'  effective  work,  ana  in  twenty-four  hours  a 
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soap  is  obtained  as  perfect,  as  neutral,  and  lathery  as 
old  Marseilles  soap.  (The  specimens  of  silk  presented 
to  the  Academy  had  been  comparatively  treated  at  the 
Gobelins  manufactory  with  Payen’s  white  Marseilles 
soap  more  than  eight  months  old,  and  with  soap  made 
only  three  days  by  the  process  above  described.)  Saving 
of  time  is  not  the  only  advantage  of  this  process.  It  is 
obvious  that  each  globule,  being  separately  attacked  both 
inside  and  out,  without  becoming  agglomerated  or  cooked 
cn  masse,  no  portion  escapes  saponification.  Moreover, 
caustic  soda,  acting  at  a medium  temperature,  docs  not 
alter  the  fatty  bodies,  as  in  the  ordinary  processes,  in 
which  part  of  the  wil*  is  carried  off  in  the  coloured  and 
frothy  lixivium,  thus  entailing  a notable  loss. 

It  results,  then,  that  in  twenty-four  hours  a soap  can 
be  made,  in  greater  quantities,  as  pure,  as  neutral,  whiter, 
and  lathering  better  than  the  best  white  Marseilles  soap, 
requiring  for  its  manufacture  thirty  or  forty  days,  and 
then  kept  several  months.  These  researches  I hope  will 
tend  to  check  the  introduction  of  a host  of  injurious 
products  sold  under  the  name  of  soap  to  the  injury  of 
the  needy  population ; and  1 further  hopo  that  tho 
manufacture  of  soaps  and  of  stearic  acid  may  be  raised 
from  tho  comparatively  present  low  state  into  which  it 
has  fallen. — CompUs  Rendus,  lviii.,  864. 
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Cohesion  Figures  of  Liquids  bg  Submersion. 

In  the  current  number  of  the  Philosophical  Magazine 
Mr.  Tomlinson  has  introduced  a new  set  of  figures  under 
the  above  title,  formed,  not  by  placing  a drop  of  the 
liquid  on  the  surface  of  water,  as  in  his  former  experi- 
ments (Chemical  News,  yoI.  ix.,  pp.  79  and  96),  but 
by  allowing  the  drop  to  sink  below  the  surface  before 
the  figure  is  developed.  In  this  way  a large  number  of 
figures  of  great  variety  and  beauty  nave  been  produced 
by  allowing  drops  of  various  oils,  solutions,  and  other 
liquids  to  subside  in  columns  of  water,  spirits  of  wine, 
ether,  turpentine,  paraffine  oil,  benzol,  and  pyroligneous 
ether.  For  example,  a solution  of  cochineal  (from  10 
to  40  grains  in  one  fluid  ounce  of  distilled  water  and 
filtered)  forms  admirable  figures  in  a column  of  water 
contained  in  a glass  cylinder  eleven  inches  high  and 
three  inches  in  diameter,  into  which  about  half  an  ounce 
of  solution  of  ammonia  or  a little  alum  water  had  been 
poured.  If  river  water  be  used  the  lime  is  thus  thrown 
down,  so  that  the  water  should  be  allowed  to  stand  a 
few  hours  before  performing  the  experiment ; or  if  dis- 
tilled water  be  employed,  the  ammonia  and  the  alum,  by 
their  chemical  action  on  the  cochineal,  add  to  the  beauty 
of  the  result.  As  soon  as  the  drop  of  cochineal  solution 
(delivered  gently  from  a pipette)  falls  beneath  the  sur- 
lace,  it  expands  into  a ring,  sinks  a short  distance  further, 
and  then  becomes  poised.  The  more  diffusive  portions 
of  the  colouring  matter  stream  upwards  in  a faint  flame- 
like  circular  cloud ; the  denser  portions  accumulate  at 
two  opposite  points  of  the  ring,  which  is  thus  at  its 
thinner  portions  bent  upwards,  and  then  drawn  down- 
wards into  graceful  festooned  lines  by  the  heavier  por- 
tions, which  form  separate  rings  smaller  than  tho  parent 
ring.  These  rings,  in  like  manner,  descend.  The  denser 
portions  of  colouring  matter  accumulate  at  tho  two  oppo- 
site points,  90°  from  the  points  of  attachment  to  the 
festooned  lines.  Each  small  ring  is,  in  this  cose,  also 
bent  upwards,  while  it  drops  two  other  rings,  which  in 
their  turn  go  through  the  same  series  of  changes,  until 
the  figure  becomes  almost  too  complicated  to  follow. 
This  is  a very  common  result  with  a moderately  weak 


solution  of  cochineal.  'With  a stronger  solution  the 
figure  undergoes  some  beautiful  modifications.  The 
heavier  portions  of  the  colouring  matter  collect  not  at 
two,  but  at  four,  six,  or  even  seven  or  eight  points  of 
the  ring,  bending  it  upwards  in  as  many  curved  lines, 
and  letting  drop  as  many  rings,  each  of  which  becomes 
the  seat  of  manufacture  of  two  rings ; and  in  this  polypus 
method  of  division  and  subdivision  the  colouring  matter 
is  diffused  through  the  solution. 

A more  complicated  figure,  on  the  above  type,  is  formed 
by  allowing  a drop  of  oil  of  laveuder  (from  the  end  of  a 
glass  rod)  gently  to  subside  beneath  the  surface  of  spirits 
of  wine  contained  in  a cylindrical  glass  Bix  inches  high 
and  one  inch  and  a quarter  in  diameter.  Oil  of  cubeos 
or  of  cinnamon  forms  good  figures.  The  oils  of  turpen- 
tine and  of  juniper,  as  well  as  fixed  oils,  form  fiat  sphe- 
roids. Tho  appearance  of  the  figures  depends  upon  the 
solubility  of  the  liquid  employed.  In  some  cases  they 
are  glassy  or  saccharine,  in  others  chalky  or  milky, 
arising  from  the  elaiopten  of  the  essential  oils  being  first 
dissolved,  while  the  stearopten  is  left  to  do  the  work  of 
the  figure.  When  a column  of  benzol  was  used,  many 
of  the  essential  oils  formed  these  opaque  white  figures. 
Oil  of  winter-green,  turpentine,  camphorated  spirit,  oil 
of  bitter  almonds,  &c.,  formed  good  figures ; the  fixed  oils 
formed  discs  with  waving  edges  or  cup-shaped  vessels, 
which  becamo  drawn  out  in  descending.  In  a column 
of  paraffine  oil  some  remarkable  figures  were  produced 
with  absinthe,  neroli,  and  fouscl  oils.  With  the  last- 
named  oil  the  drop  first  forms  a disc  bagging  downwards, 
and  this  almost  immediately  expands  upwards,  swells  out 
into  a dome  or  cone,  the  ring  expanding  all  the  time  ; 
the  point  of  the  cone  remains  fixed  in  tho  liquid,  while 
the  lower  edge  becomes  arched  at  four  equidistant  points 
the  edges  of  the  arches  beautifully  fringed,  and  lets  fall 
lines  with  drops  at  the  ends,  which  form  separate  cones, 
each  of  which  becomes  arched,  and  lets  down  other  lines 
with  drops.  In  this  wav  a figure  is  produced  of  great 
beauty,  and  with  an  architectural  kind  of  effect  which  is 
very  striking.  The  duration  is  also  considerable.  The 
texture  of  the  figure  is  gauze-like  and  delicate.  A 
number  of  figures  were  obtained  when  a column  of  tur- 
pentine was  used;  a still  larger  number  in  a column 
of  pyroligneous  ether,  some  of  which  were  chalky  and 
very  persistent.  A drop  of  water  flashed  into  a ring, 
descended,  and  expanded  in  rolling  on  its  curved  axis 
somewhat  after  tho  manner  of  a bubble  of  phosphuretted 
hydrogen  bursting  in  air.  In  a column  of  ether  those 
drops  that  did  not  immediately  enter  into  solution  formed 
beautiful  rolling  rings,— this  was  the  case  with  drops  of 
benzol  and  of  the  oils  of  turpentine  and  cajeput. 

These  liquid  rolling  rings  led  to  an  investigation  of 
the  phosphuretted  hydrogen  rings  in  air,  which  the  author 
thinks  have  not  been  correctly  explained  in  our  text- 
books. Tho  nearest  approach  to  a correct  explanation 
is  that  given  by  Professor  Rogers  in  the  American 
Journal  qf  Science  for  September,  1858;  but  his  expla- 
nation, which  is  not  very  precise,  is  embarrassed  by  con- 
ditions depending  on  the  form  of  the  orifice  of  the  vessel 
from  which  the  ring  was  projected,  tho  tension  of  the 
enclosed  gas,  the  chemical  action,  and,  in  the  case  of  a 
liquid  ring,  the  force  with  which  the  liquid  is  projected 
into  a column  of  water,  &c.  Very  fine  liquid  rings  c*n 
be  formed  by  allowing  a saturated  solution  of  common 
salt  or  of  Epsom  salts  to  drop  slowly  into  a tall  column 
of  water  from  a height  of  about  two  inches.*^  The  liquid 

• The  funnel  containing  the  •olution  ehould  bo  support od  over  ike 
Teasel,  and  the  required  alownaas  in  the  falling  drops  may  be  en- 

•ured  by  two  or  three  fokie  of  filWring-pepor,  or  by  first  patting  **■*> 

of  tho  ealt  into  tho  filler. 
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rings  thus  formed  roll  rapidly  round  their  curved  axes, 
imigo  on  expanding  nearly  to  the  bottom  of  the  vessel 
before  they  disappear.  Two  ionic-liko  volutes  ore  seen 
oa  either  side  of  the  rings ; these  are  produced  by  the 
perspective  of  a number  of  rings  seen  through,  or  nearly 
through,  each  other,  while  at  the  front  and  bock  the 
tdgcsof  single  rings  only  are  seen.  The  formation  of  these 
rings  is  thus  explained : — 

"In  the  case  of  a liquid  ring  the  forces  are — (i) 
diffusion,  which  forms  the  ring;  (a)  gravity,  which 
causes  it  to  sink.  The  resistance  is  friction  retarding 
(i)  the  descent  of  the  ring,  (»)  its  diffusion.  In  tho 
cue  of  a ring  of  smoke,  the  forces  are  precisely  the 
same,  only  gravity  causes  it  to  ascend,  and  friction  re- 
tards the  ascent.  I have  attempted  to  combine  both 
cases  in  tho  figure,  where  the 
Ah  Bin*.  globule  a may  be  cither  a 

i bubble  of  PH,,  about  to  burst 
< / and  project  a ring  of  smoke 

into  the  air,  or  it  may  be  a 
drop  of  liquid  about  to  de- 
scend in  water,  benzole,  ether, 
die.  The  ring  of  smoke,  or 
the  liquid  ring,  acts  as  if 
rolling  up  or  down  the  inside 
of  a hollow  cone,  and  the 
direction  of  rotation  of  the 
particles  will  be  found  accord- 
jug  to  yjjg  view.  In  both 
\ cases  the  tendency  of  the  ring 

_ ~v3s  — i*  constantly  to  enlarge  by 

. > _ diffusion,  and  tho  rate  at 

/ \ - which  it  docs  enlarge  is  regu- 

; : — lated  by  the  resistance  of  tho 

\ liquid  column  or  of  the  air. 

klllA  The  resistance  of  tho  liquid 

1 ' \ column  is  much  greater  for 

\ the  liquid  ring  than  of  the 

\ air  for  th,e  smoke  ring ; and 

hence  the  liquid  rings  do  not 
/ . v \ expand  much,  wnilo  the 

'f¥\  i \ ttqfi  smoke  rings  expand  greatly. 

But  tho  resistance,  whatever 
I \ its  amount,  must  clearly  be 

j ',  applied  to  the  outer  surfaoe 

I.  ..  '•  of  the  ring  t or  tho  ring  may 

Liquid  Bing.  u|d  to  bear  on  the  sur- 

rounding medium  by  its  outer  surface,  which  would  be 
equivalent  to  its  rolling  up  the  inner  surface  of  a hollow 
cons.  In  the  figure,  the  straight  vertical  arrows  show 
the  motion  of  the  ring  up  or  down,  the  oblique  arrows 
give  the  direction  of  tho  resultant  of  the  foroea  acting 
on  the  ring,  and  the  direction  of  the  resistance  of  the 
medium  to  this  resultant,  while  tho  curved  arrows  show 
the  direction  in  which  rotation  must  occur  according 
as  the  general  direction  of  the  movement  of  the  ringi  ia 
upwards  or  downwards." 

Aerial  rings  on  a grand  scale  may  sometimes  be 
seen  from  a factory  chimney,  the  funnel  of  a steamboat, 
or  the  chimney  of  a locomotive.  A friend  writing  to  Mr. 
Tomlinson  says : — 

“As  I was  watching  a goods  train  on  the  line  last 
evening  making  its  way  with  difficulty  up  an  incline, 
the  engine  suddenly  shot  out  from  tho  funnel  a beau- 
tiful ring  of  rippled  smoke  and  steam,  which  separated 
itself  from  the  general  cloud  of  steam  coming  from  the 
funnel  and  rote  in  the  air  unbroken  and  distinct.  It  was 
visible  until  it  had  gained  a height  of  fifty  feet  or  more. 
I was  too  far  off  to  see  its  rotation  | the  ring,  however, 


was  admirably  clear,  and  kept  its  form  and  aise  un- 
changed until  it  became  invisible  from  condensation. 
Wo  have  had  frequent  rifle  praoticc,  but  I have  not^seen 
a ring  made  yet  from  the  smoke  of  the  gunpowder. 


Investigation on  the  Specific  Heat  of  Solid  and  liquid 
Bodies,  by  Hermann  Kopp,  Ph.D.’ 

The  author  commenced  this  paper  with  an  historical 
report,  giving  a complete  analysis  of  tho  various  opinions 
already  published  on  the  subject.  He  then  proceeded 
to  describe  the  method  he  has  used  for  determining  the 
specific  heat  of  solid  bodies.  This  method  is  based  on 
the  method  of  mixtures.  Tho  substance  investigated^  is 
placed  in  a glass  tube,  together  with  some  liquid  which 
does  not  dissolve  it,  and  the  tube  is  heated  in  a mercury 
bath,  and  then  rapidly  immersed  in  a calorimctei  con- 
taining water.  Equalisation  of  temperature  takes  place 
rapidly  through  the  intervention  of  the  liquid  in  the 
tube.  Tho  thermal  effect  (iucreaso  of  temperature  in 
tho  water  of  the  calorimeter)  is  determined.  Pre- 
liminary experiments  give  the  means  of  allowing  for 
tho  thermal  effect  due  to  the  glass  and  to  the  liquid  in 
it,  and  of  thereby  obtaining  tho  thermal  effect  produced 
by  tho  solid  substance.  Tho  entire  method  (of  which 
we  hope  to  givo  a full  account)  it  very  simple,  and  it 
brings  the  determination  of  specific  heat  out  of  the  re- 
stricted sphere  of  tho  physical  cabinet,  with  its  compli- 
cated apparatus,  within  reach  of  the  ordinary  appliances 
of  the  chemical  laboratory.  It  is  also  applicable  to  small 
quantities,  and  to  such  substances  os  cannot  bear  a high 
temperature.  ... 

Tho  author  then  gives  his  determinations  of  a very 
great  number  of  solid  bodies  whose  specific  heat  had  not 
been  previously  determined ; they  extend  to  all  tho  more 
important  classes  of  inorganic  compounds,  and  to  a great 
number  of  organic  compounds. 

In  the  fourth  part  the  author  gives  for  solid  bodies  of 
known  composition  the  atomic  formula,  tho  atomic 
weight,  tho  more  trustworthy  determinations  of  specific 
heat,  and,  corresponding  to  these,  the  atomic  heats,  or 
products  of  tho  specific  heats  and  the  atomic  weights.  . 

The  relations  between  the  atomic  heat  and  the  atomio 
weight,  or  tho  composition,  are  next  discussed,  pre- 
ceded by  a discussion  whether  the  specific  heat  of  a body 
varies  materially  with  its  different  physical  conditions. 
The  influence  which  change  of  temperature  of  solid 
bodies  exerts  on  tho  specific  heat  is  considered.  This 
difference  is  inconsiderable,  as  is  ulso  the  difference  of 
specific  heats  found  for  the  same  substance,  according  as 
it  ia  hammered  or  annealed,  hard  or  soft.  AVith  dimor- 
phous varieties  of  the  same  substance,  even  where  the 
specific  gravity  is  different,  the  same  specific  heat  is 
found  in  most  cases.  Great  difference  had  been  supposed 
to  exist  in  tho  specific  heat  of  a substance,  according  ns 
it  was  crystalline  or  amorphous.  Dr.  Kopp  shows  that, 
for  a great  number  of  substances,  there  is  no  such  dif- 
ference, and  that  in  other  cases  the  apparent  differences 
depend  on  inneoursto  determinations  of  the  specific  heat. 
He  shows  also  that  three  sources  of  error  may  give  too 
great  a specific  heat  for  a substance,  or  for  one  of  its 
various  modifications 

i.  AVhen  the  substance  is  heated  to  a temperature  at 
which  it  begins  to  soften,  and  thus  to  absorb  part  of  its 
latent  heat  of  fusion. 

t.  If  the  substance  is  heated  to  a temperature  at 
which  it  begins  to  past  into  another  modification  t and 

• Aba Uset  at  a p*p«  rad  baton  tbs  Bejsl  Society,  Hsy  l»,  i84«. 
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this  change,  with  its  accompanying  development  of  heat, 
is  continued  in  the  calorimeter. 

3.  If  the  substance  investigated  is  porous,  and  (as  was 
the  case  in  the  earlier  methods)  is  directly  immersed  in 
the  liquid  of  the  calorimeter,  in  which  caso  the  develop- 
ment of  heat  which  accompanies  the  moistening  of 
porous  substances  comes  into  play. 

The  author  arrives  at  tho  following  results: — From 
what  is  at  present  known  with  certainty,  one  and  the 
same  body  may  exhibit  small  differences  with  certain 
physical  conditions  (temperature,  or  different  degrees  of 
density  or  porosity) ; but  these  differences  are  never  so 

Keat  as  to  furnish  an  explanation  of  cases  in  which  a 
dy  markedly  deviates  from  a regularity  which  might 
perhaps  have  been  expected  for  it,  always  assuming  that 
the  determination  of  the  specific  heat,  according  to  which 
the  body  in  question  forms  an  exception  to  the  regularity, 
is  trustworthy  and  free  from  foreign  elements. 

The  author  then  discusses  the  applicability  of  Dulong 
and  Petit’s  law.  The  atomic  heats  of  many  elements! 
are,  in  accordance  with  this  law,  approximately  equal; 
they  vary  between  6 and  6*8,  the  average  being  about 
*>'4*  The  explanations  attempted  why  this  law  only 
approximately  holds  good,  he  considers  inadequate.  In 
any  case  there  are  individual  elements  which  do  not 
obey  this  law.  The  atomic  heat  of  phosphorus,  for 
instance,  as  deduced  from  direct  determinations  of  its 
specific  heat  in  the  solid  state,  is  considerably  smaller 
(about  5*4),  and  still  more  so  are  those  of  silicium  (about 
4),  of  boron  (about  2*7),  and  of  carbon  (i*8  for  diamond). 

A regularity,  to  which  attention  has  been  already 
drawn,  is,  that  the  quotient  obtained  by  dividing  the 
atomic  heat  of  a compound  by  the  number  of  elementary 
atoms  in  one  molecule,  is  approximately  equal  to  6*4 ; 
equal,  that  is,  to  the  atomic  heat  of  an  element  according 
to  Dulong  and  Petit’s  law.  Thus  the  atomic  heat  of  tho 
chlorides  RC1  and  RCl  has  been  found  to  bo  12*8  on  the 


average,  and  of  tho  chlorides  RCl*  « 


12*8 


> 6*4,  and 


6*2.  The  samo  regularity  is  met  with 


in  metallic  bromides,  iodides,  and  arsenides  ; and  accord- 
ing to  the  author’s  determinations,  it  is  even  found  in 
the  case  of  compounds  which  contain  as  many  as  seven, 
and  even  of  nine  elementary  atoms.  The  atomic  heat 
of  8nK2CI4  is  43*4,  and  that  of  PtKaClfi  is  55*2 ; now 

= 6*2,  and  « 6*1.  But  the  author  shows  at 
7.9.  . . 

the  same  time  that  this  regularity  is  far  from  being 
general.  For  the  oxides  of  the  metals  the  quotient  is 
less  than  six;  and  is  smaller  tho  greater  the  number  of 
atoms  of  oxygen  in  tho  oxide.  (From  the  average 
determinations  of  the  atomic  heats  it  is,  for  tho  metallic 


oxides  ROi 


= 5*6 ; for  the  oxides  R*03  and  R^Oj 


~~  « 5*4 ; for  tho  oxides  ROa  =4*6.)  The  quo- 

tient is  still  smaller  for  compounds  which  contain  boron 

16*8 

as  well  as  oxygen  (for  instance,  it  is  -j-  = 4*2  for  tho 
borates,  RBO, ; it  is  3*3  for  boracic  acid,  Ba©3), 


f In  accordance  with  recent  assumptions  for  the  atomic 
weights,  H = 1 ; 01  = 35*5;  Q=i6;  £=32;  B=>io*9; 
G = ii ; &i  — 18.  R stands  for  a monoequivalent  atom, 
e.g.,  As  = 75;  Na  = 23  ; K = 39*1 ; Ag=ioo;  Rsigui- 
fies  a polyequivalent  atom,  e.g.,  Ga  =»  40 ; Pb  =»  207 ; 
Pc  a 56  *,  Go  — 63*4  ; Gr  = 52*2 ; Pt  = 184,  & c. 


or  which  contain  silicium  (for  silicic  acid,  Si©a,  it  is 

— y «*  3*8),  or  hydrogen  (for  ice,  Ha©,,  it  is  y =*  2*9); 

or,  finally,  which  contain  carbon  and  hydrogen  as  well 
as  oxygen  (lor  succinic  acid,  G4He©4,  for  instance,  it  is 
36*9 

-y  «=  2*4).  It  may  be  stated  in  a few  words  in  wlmt 

cases  this  quotient  approximates  to  tho  atomic  heat  of 
most  of  the  elements,  and  in  what  cases  it  is  less.  It  is 
near  6*4  in  the  case  of  those  compounds  which  only 
contain  elements  whose  atomic  heats,  in  accordance  with 
Dulong  and  Petit’s  law,  are  themselves  approximately 
= 6*4.  It  is  less  in  those  compounds  containing  elements 
which,  as  exceptions  to  Dulong  and  Petit’s  law,  have  a 
considerably  smaller  atomic  heat  than  6*4 ; and  which 
are  found  to  be  exceptions,  cither  directly,  by  determina- 
tions of  their  specific  heat  in  the  solid  state,  or  indirectlv, 
by  tho  method  to  be  subsequently  described. 

After  Dulong  and  Petit  had  propounded  their  law, 
Neumann  showed  that  a similar  regularity  existed  in  the 
case  of  compounds,  that  is,  that  the  atomic  heats  of 
analogous  compounds  arc  approximately  equal.  Reg- 
nault,  as  is  known,  has  confirmed  Dulong  and  Petit’s,  as 
well  as  Neumann’s  luw,  to  & considerably  greater  extent, 
and  for  a larger  number  of  compounds,  than  had  been 
previously  done.  And  Kegnault’s  researches  have  more 
especially  shown  that  tho  elementary  atoms,  now  re- 
garded as  monequivalent,  are,  os  regards  the  atomic  heat 
of  their  compounds,  comparable  with  the  elementary 
atoms  which  are  to  be  considered  os  polyequi valent. 
Thus,  as  regards  atomic  heat,  arsenious  acid,  Aic©,,  and 
sesquioxide  of  iron,  Pe2©„  or  chloride  of  silver  and  sub- 
chloride  of  copper,  GuCl,  may  be  classed  together.  Of 
the  applicability  of  Neumann’s  law,  as  hitherto  investi- 
gated and  found  in  the  case  of  chemically  analogous 
compounds,  the  author’s  experimental  determinations 
have  furnished  a number  of  new  examples.  But  more 
interest  is  presented  by  his  results  in  reference  to  the 
applicability  of  thp  law  to  compounds,  to  which  it  had 
not  hitherto  been  supposed  to  apply. 

In  comparing  compounds  as  regards  their  atomic  heat, 
their  chemical  character  has  been  taken  into  account,  as 
represented  by  the  formula?  hitherto  adopted.  Sulphate* 
and  chromates,  for  instance,  were  looked  upon  as  com- 
parable, but  they  would  not  have  been  classed  with  per- 
chlorates, or  with  permanganates.  According  to  more 
rcoent  assumptions  for  the  atomic  weights  of  the  elements, 
the  following  salts  have  analogous  formula?,  and  the 
adjoined  atomic  heats  have  been  determined : — 

Chromate  of  lead  , • . Pb6r0|  29  *o 

Sulphate  of  lead . . , . Pbfc©4  25*8 

Permanganate  of  potass  • . KMn©4  28*3 

Perchlorate  of  potass . , . KC194  26*3 

The  atomic  heats  of  carbonates,  RG©„  of  silicates, 
Rfci©3,  of  metaphoephates,  RP©3,  of  nitrates,  RN©t,  ore 
also  very  near. 

But  not  even  a common  chemical  behaviour,  such  as 
the  bodies  in  this  group  possess,  that  is  a common  haloid 
character,  is  necessary  in  order  that  compounds  of  ana- 
logous atomic  composition  shall  show  tho  same  atomic 
heat.  No  one  would  think  of  considering  magnetic 
oxide  of  iron  as  analogous  to  chromate  of*  potass,  and  yet 
both  have  the  same  atomic  structure,  and  determinations 
of  their  specific  heat  have  given  approximately  the  same 
atomic  heat  for  both. 

Magnetic  oxide  of  iron  . . P©,©4  377 

Chromate  of  potass  . . . KjGt©  364 

And  it  is  not  less  surprising  that  arseniate  of  potass. 
KAs03,  and  chlorate  of  potass  have  tho  same  atomic 
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heat  as  sesquioxido  of  iron,  Fe^Qj,  or  arsonious  acid, 
with  very  different  characters  these  compounds 
have  approximately  equal  atomic  heat. 

But  comparability  of  chemical  compounds,  as  regards 
the  atomic  heat,  is  not  limited  to  the  cases  in  which,  as 
far  os  can  be  judged,  the  individual  atoms  havo  analogous 
construction.  We  do  not  regard  the  atom  of  binoxiae  of 
tin  or  of  titanic  acid  as  analogous  in  construction  to  the 
atom  of  tungstate  of  lime  or  of  chromate  of  lead  ; nor  to 
nitrate  of  baryta,  or  metaphosphatc  of  lime.  But  if  the 
furmultc  of  these  binoxidcs  are  doubled  or  tripled,  they 
may  be  compared  with  those  salts,  and  their  atomic  heats 
are  then  approximately  eoual,  as  is  the  case  for  com- 
pounds of  analogous  chemical  character.  The  atomic  heats 
arc  for — 


Binoxidc  of  tin  , . 

iPnO,  — Kn  >0, 

17*6 

Titanic  acid  . • . 

aXiO,  = Ti.O, 

*7*J 

Tungstate  of  limo  . . 

. . CaWO, 

*7 '9 

Chromate  of  lead  . 

. . PUGrO, 

20*0 

Permanganate  of  jwtass. 

. KnMO, 

*»’3 

Perchlorate  «»f  potass  . 

. KC10, 

26*3 

Binoxide  of  tin  , . 

3K11Q,  =.  *n,0. 

41  *4 

Titanic  acid  . . . 

3XiOj  «=  Xi.O, 

41*0 

Nitrate  of  baryta  . . 

. . fiaNjO, 

3*'9 

Metaphosphatc  of  lime  . 

. Gal‘,«, 

39  4 

These  results  seem  to  give  to  Neumann’s  law  a validity 
far  beyond  the  limits  to  which  it  had  hitherto  been  con- 
sidered to  apply.  But,  on  the  other  hand,  the  author’s 
comparisons  go  to  show  that  neither  Neumann’s  nor 
Dnlong  and  Petit’s  law  is  universally  valid. 

Neumann’s  law  is  only  approximate,  as  is  well  known. 
For  such  analogous  compounds,  as  from  what  we  know 
at  present,  are  quite  comparable,  and  in  accordance  with 
this  law  ought  to  have  equal  atomic  heats.  Kegnault 
found  the  atomic  heats  differing  from  each  other  by  one- 
tenth  to  one-ninth.  In  a few  such  cases  there  are  even 
greater  differences  in  the  atomic  heats,  for  which  an 
adequate  explanation  is  still  wanting. 

But  there  are  other  differences  in  the  atomic  heats  of 
some  compounds  which  might  have  been  expected  to 
have  couality  of  atomic  heat  in  accordance  with  Neu- 
mann’s law,  differences  which  occur  with  regularity,  and 
for  which  an  explanation  is  possible.  Certain  elements 
impress  upon  all  their  compounds  the  common  character, 
that  their  atomic  heats  arc  smaller  than  those  of  analo- 
gous compounds  of  other  elements.  This  is  the  case,  for 
instance,  with  the  compounds  of  boron;  the  atomic  heat 
of  boracic  acid  is  much  less  than  that  of  the  metallic 
oxides,  Ka03  and  R.Q3 ; the  atomic  heat  of  the  borates, 
RBOa,  is  much  less  than  that  of  the  oxides,  *=*  (iRO), 
and  the  atomic  heat  of  borate  of  lead,  PbB*&4,  is  fur  less 
than  that  of  magnetic  oxide  of  iron,  Fe304.  The  same 
is  the  case  with  compounds  of  carbon,  if  the  alkaline 
carbonates  R2BQJt  arc  compared  with  the  metallic  oxides, 
RjQft  = (3RQ),  or  the  carbonates,  R44>,  with  the  metallic 
oxides,  R*Os  and  R203.  It  is  seen  that  the  compounds 
of  those  elements  which,  in  the  free  state,  have  them- 
selves a smaller  atomic  heat  than  most  other  elements, 
ore  characterised  by  a smaller  atomic  heat. 

(To  bo  continued.) 


Permanent  Stratification  produced  by  the  Spark  of 
Induction  ; new  arrangements  of  the  Interrupters , by 
M.  I Abbi  La  HORDE. 

Several  physicists  have  investigated  the  stratified  light 
of  the  electric  spark,  and  have  assigned  various  causes 
for  this  curious  phenomenon.  The  various  researches  on 
this  subject  have  ended  in  establishing  beyond  doubt  one 


fact  only,  that  the  alternately  light  and  dark  bands  are 
formed  in  a ponderable  matter.  I have  succeeded  in 
producing,  on  a semi  conducting  surface,  an  analogous 
stratification  ; transverse  rays  whose  durable  impression 
no  doubt  will  facilitate  the  study  of  this  phenomenon. 

To  prepare  this  semi-conducting  layer,  pour  on  a glass 
plate  some  iodised  collodion,  and  then  let  it  undergo  all 
the  operations  necessary  to  produce  a photographic  plate. 
A suitable  surface  cannot  invariably  be  obtained.  The 
layer,  in  fact,  does  not  conduct  the  electricity  when  the 
reduction  of  the  silver  is  not  sufficiently  advanced,  and 
the  spark  passes  over  without  attacking.  This  is  gene- 
rally tho  case  with  solarised  surfaces  with  a reddish  tint. 
If,  on  the  contrary,  the  silver  is  completely  reduced,  and 
presents  a metallic  and  mirror  liko  layer,  it  conducts  too 
well,  and  the  spark  traverses  without  modifying  it. 
Between  these  two  extremes  surfaces  arc  obtainable 
more  or  less  conducting,  on  which  the  spark  produces 
more  or  less  compact  strata,  of  very  varied  appearance. 

They  are  not  regular,  like  the  hands  of  light  formed 
in  a perfectly  homogeneous  medium,  but,  whatever  their 
form,  they  always  appear  transversely  to  the  spark ; in 
all  my  experiments  I have  not  found  a single  ex- 
ception. 

These  designs,  traced  by  electricity  on  an  opaque 
surface,  arc  transparent,  which  allows  of  their  reproduc- 
tion directly  on  a paper  prepared  with  chloride  of  silver. 
Manifold  details  arc  lost  in  this  operation  which  tho 
microscope  reveals  on  tho  negative  plate. 

In  practising  photography,  so  many  negative  plates 
arc  rendered  useless  that  the  simplest  way  is  to  use  them 
for  the  trials,  instead  of  preparing  others  expressly  ; and 
it  is  very*  uncommon  to  be  unublc  to  find  a suitable  sur- 
face, especially  among  negative  plates  on  which  tho  imago 
has  been  developed  by  pyrogallicacid;  the  varnish  which 
covers  them  being  no  disadvantage.  Tho  two  ends  of 
the  induction  wire  are  placed  a little  distance  apart  on 
tho  surface,  and,  according  as  it  is  more  or  less  conduct- 
ing, the  spark  produces  stratification  on  it  in  a few 
seconds  or  a few  minutes. 

The  strata  are  inflected  towards  the  poles  like  strati- 
fied light  in  vacuo,  with  a characteristic  difference  by 
which  the  positive  and  negative  poles  can  always  be 
distinguished.  Towards  their  extremities  there  takes 
place  always  a peculiar  arborisation,  and  the  bodies  of 
the  strata,  examined  under  the  microscope  on  the  nega- 
tive plate,  seem  formed  of  finer  and  more  compact  arbori- 
sations. By  studying,  for  the  purpose  of  finding  them, 
the  bauds  of  light  produced  in  a vacuum,  sonic  similar 
arrangement  will  perhaps  be  found;  in  fact,  a sort  of 
vibration  is  observable,  which  may  result  from  each 
spark  without  effecting  any  change  in  tho  gencial  form, 
producing  a different  atboris&tion. 

The  stratifications  always  commence  at  the  negativo 
pole  and  extend  progressively  to  the  positive  pole.  The 
following  experiment  makes  apparent  this  property  of  tho 
negative  pole ; — The  two  ends  of  the  induction  wire  being 
placed  on  a semi-conducting  surface,  withdraw  from  time 
to  time  the  negative  extremity.  The  spark,  opening  a 
way  for  itself,  may  thus  extend  to  sufficiently  consider- 
able distances,  and  each  point  of  stoppage  of  tho  nega- 
tive wire  is  marked  by  an  arborescent  stratum,  which 
continues  to  develop©  itself  under  the  induced  current.  A 
different  effect  is  produced  by  now  and  then  withdraw- 
ing tho  positive  wire,  tho  negative  wire  remaining 
stationary. 

Certain  surfaces  arc  very  readily  attacked  by  the  spark. 
The  stratifications  ore  then  more  compact,  and  are  pro- 
duced from  one  polo  to  the  other  immediately.  If  the 
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current  is  continued  they  are  developed  and  encroach  I 
one  upon  the  other;  but  although  in  the  end  confused,  1 
an  experienced  oye  can  still  distinguish  that  they  have 
existed. 

When  the  ends  of  the  induction  wire  do  not  touch  the 
surface,  but  project  the  spark  to  a distance,  the  design  is 
not  so  easily  produced,  and  presents  a peculiar  appear- 
ance.  The  stratifications  are  less  marked  and  less  arbo- 
rescent. This  is  perhaps  occasioned  by  the  induction 
current  on  closing  the  circuit  being  suppressed,  so  that 
only  the  induction  current  formed  when  the  circuit  is 
opened  exerts  its  action. 

The  spark  often  deviates  from  the  straight  line,  and 
when  persisting  to  the  right  or  left  adds  lateral  stratifi- 
cations to  the  principal  figure. 

I have  tried  the  spark  of  the  ordinary  electric  machine, 
and  found  that  it  also  produced  transverse  rays  ; but  it 
penetrates  with  moro  difficulty  than  tho  induction  spark, 
and  remains  long  on  the  surface.  An  easily  attacked 
surface  should  be  selected,  and  tho  action  should  be  pro- 
longed so  as  to  produce  a sufficiently  fine  result. 

I used  a mercury  interrupter,  which  presents  a special 
advantage ; it  is  now  known  that  the  soft  iron  of  tho 
electro-magnet  does  not  immediately  acquire  its  full 
power,  cither  because  it  opposes  a certain  resistance  to 
magnetism,  or  because,  in  the  first  instance,  the  effect  of 
the  principal  current  is  opposed  by  the  counter  current 
which  it  engenders.  In  automatic  interrupters  tho  con- 
tact is  hardly  established  when  it  is  broken  by  the 
attraction  of  the  soft  iron  before  it  could  attain  tho  maxi- 
mum of  magnetism.  In  the  interrupter  about  to  be 
described,  the  part  touching  the  mercury  instead  of 
severing  from  it  by  the  attraction  of  tho  soft  iron,  sinks, 
on  the  contrary,  still  deeper,  and  severs  from  it  an 
instant  afterwards.  It  is  composed  of  a small  bar  of  soft 
iron,  traversed  in  the  centre  by  a horizontal  axis  on 
which  it  turns,  presenting  its  extremities  alternately  to 
the  soft  iron  of  the  electro  magnet.  A small  wheel  fixed 
on  the  axis  is  furnished  with  two  teeth  inclined  opposite 
to  each  other.  These  teeth,  or  small  inclined  planes, 
raise  by  turns  the  extremity  of  a lever  oscillating  on  an 
axis,  and  plunges  the  other  end  in  tho  mercury,  upon 
which  alcohol  lias  been  poured.  The  communication  is 
thus  properly  effected ; the  excited  electro-magnet 
attracts  the  superior  end  of  the  little  bar,  and  before  it 
has  passed  the  lino  of  force  tho  inclined  tooth  escapes 
the  lever,  which  is  pushed  by  a spring  away  from  the 
mercury.  The  same  effect  is  produced  when  the  bar 
presents  its  other  extremity  to  tho  electro-magnet,  and, 
if  unopposed,  assumes  a very  rapid  rotatory  movement. 
The  induced  sparks  do  not  succeed  each  other  so  promptly 
as  with  the  hammer  interrupter;  but  they  are  more 
regular,  brighter,  and  longer. 

I have  modified  the  hammer  interrupter  in  a way 
which  renders  it  more  efficacious.  Its  iron  rod  is  sur- 
rounded with  three  layers  of  thick  wire  covered  with 
silk;  one  of  tho  ends  is  soldered  to  the  head  of  the 
hammer,  and  the  other  is  fastened  by  a moveable  com- 
munication to  tho  inducting  wiro  towards  the  hinge  at 
the  handle  of  the  hammer.  The  current  then  passes, 
not  by  the  rod,  but  by  the  wire  surrounding  it,  and  is  so 
directed  that  tho  hammer  receives  a contrary  mag- 
netism to  that  of  the  soft  iron  of  the  apparatus.  The 
attraction  becomes  stronger,  and  in  spite  of  the  increased 
weight  of  the  hammer  more  tension  can  be  given  to  the 
spring  pressing  against  the  magnet.  The  result  is  more 
intimate  contact  and  moro  complete  action  with  each 
movement. — Comptes  Jiendus,  Iviii.  66 1. 
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On  the  Application  of  Potassio- Ammonium  Chromate 
to  Photography , by  M.  K.  Kofp. 
P0TA8SIO-AMMONIUM  chromate,  whether  pure  or  with  the 
addition  of  an  ammonium  salt,  the  aciu  of  which  may 
I vary  qs  the  operator  wishes,  more  or  less,  to  modify  the 
! reaction,  is  an  excellent  photographic  agent,  since  the 
[ undecotuposed  salt  will  not  attack  cellulose.  It  is  espe- 
| cially  useful  for  obtaining  positive  images  from  nega- 
tives prepared  by  the  ordinary  processes. 

Tho  paper  may  be  impregnated  with  a concentrated 
solution  of  tho  salt,  and  left  to  dry  in  the  dark  at 
the  ordinary  temperature  without  undergoing  any  alter- 
ation. 

The  paper  remains  yellow,  and  it  is  only  after  a long 
time,  ana  very  gradually,  that  it  assumes  an  orange- 
yellow  tint.  It  remains  active  for  a considerable  time. 

But  on  exposuro  to  daylight,  and  especially  to  the 
direct  rays  of  the  sun,  the  paper  thus  prepared  won 
acquires  a brown  colour,  becoming  deeper  and  more 
intense. 

By  covering  the  prepared  paper  with  an  engraving 
and  then  with  a plate  of  glass,  so  os  to  press  the  en- 
graving on  to  the  paper,  sifter  a lew  minutes’  exposure 
to  the  solar  light,  a very  distinct  negative  image  will 
appear.  If  the  engraving  is  previously  oiled,  or  an 
ordinary  collodion  negative  is  used,  two  or  three  minutes’ 
exposuro  to  the  solar  rays  will  produce  a very  defined 
effect. 

By  washing  the  paper  in  pure  water  or  acidulated 
with  one  or  two  drops  of  acid,  the  unaltered  chromate  is 
dissolved  ; the  image  is  then  fixed,  and  may,  without  fear, 
he  dried  in  tho  light. 

The  washing  must  not,  however,  be  prolonged  more 
than  is  absolutely  necessary,  if  it  is  desired  to  preserve 
the  characteristic  yellowish-brown  tint,  nor  must  the 
picture  undergo  further  treatment. 

There  seems  no  doubt  that  potoaaio  or  sodio-ammonium 
chromate  may  advantageously  replace  bichromate  of  pot- 
ash in  all  photographic  processes  in  which  the  latter  salt 
is  used,  as,  for  instance,  in  gelatine,  carbon,  &6.,  photo- 
graphs. 

The  reaction  producing  the  image,  and  the  behaviour 
of  the  latter,  under  considerably  varied  and  interesting 
circumstances,  may  bo  easily  explained. 

Under  the  influence  of  light  the  potassio-ammonium 
chromate  loses  its  ammonia,  becomes  acid,  and  the  chro- 
mic acid  then  reacting  on  the  cellulose,  partly  oxidise* 
it,  and  is,  at  tho  same  time,  reduced  to  brown  chromic 
peroxide — Cr02. 

This  peroxide  CrO,  = CrsO#  = Cr0„Cr303  may  also  be 
considered  os  a chromate  of  chromium — that  ia  to  say,  as 
resulting  from  the  combination  of  chromic  acid  with 
green  oxide  of  chromium,  and,  in  fact,  even  with  feeble 
affinities  it  is  separated  readily  into  chromic  acid  and 
oxide  of  chromium. 
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Professor  A.  W.  Williamson,  Ph.D F,R.S.t  President, 
in  the  Chair. 

In  continuation  of  our  report  of  Professor  Stokes’s  dis- 
course *'  On  the  Detection  and  Discrimination  of  Organ* 
Bodies  by  Means  of  their  Optical  Properties,”  we  proceed 
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with  the  lecturer’s  description  of  tho  optical  characters  of 
chlorophyll,  the  green  colouring  matter  existing  in  plants. 
Although  little  is  known  os  yet  regarding  the  nature  and 
composition  of  chlorophyll,  the  author  considered  there 
were  sufficient  grounds  for  believing  that  this  green  pig- 
ment was  really  made  up  of  two  separate  principles,  or  j 
kinds  of  colouring  matter,  which  exhibited  distinct  optical 
properties  *,  thus,  one  of  the  components  showed  in  the 
spectrum  a group  of  bands  between  F and  G,  whilst  the 
optical  character  of  the  sccoud  body  was  much  simpler. 
If  green  leaves  were  macerated  for  u short  time  with 
dilute  alcohol  tho  coloured  infusion  gave  one  band  nearly 
coinciding  with  the  line  F,  and  another  between  F and  G, 
but  when  bisulphide  of  carbon  was  used  as  tho  solvent 
the  two  bands  w*erc  shifted  nearer  the  red  end  of  the 
spectrum  to  the  extent  of  one  band  interval.  If  a mixed 
solvent  were  employed  tho  group  occupied  an  intermediate 
position ; and  the  addition  of  an  acid  to  the  sulphide  of 
csrbon  solution  moved  the  bands  bock  again  to  the  same 
position  as  they  were  found  to  occupy  in  the  alcoholic 
extract.  The  author  then  described  the  character  of 
fluorescence  os  exhibited  by  quinine,  “leaf  green,”  ttuor 
spar,  and  a variety  of  vegetable  organic  substances.  When 
the  bright  rays  of  the  sun  or  of  tho  electric  spark  were 
allowed  to  fall  upon  the  surface  of  an  aqueous  solution  of 
a quinine  salt,  it  was  well  known  that  a brilliant  azure- 
blue  colour  was  developed,  which  made  its  appearance  not 
only  under  the  blue  and  violet  portions  of  the  spectrum, 
but  extended  from  a point  midway  between  the  fixed  lines 
G and  II  for  a considerable  distance  into  the  chemically 
active,  but  otherwise  invisible,  part  of  the  spectrum.  The 
production  of  these  blue  rays  was  quite  independent  of  a 
decomposition  of  light  in  the  incident  beam,  and  the 
author  had  already  shown  that  their  appearancu  was  due 
to  a change  of  refrangibility  of  the  light  always  on  the 
side  of  diminution  ; whilst  with  leaf-green  infusion,  which 
showed  a red  flue resce nee,  the  alteration  in  the  degree  of 
refrangibility,  still  in  the  same  direction,  was  made  appa- 
rent in  a different  manner.  It  was  possible  to  observe 
simultaneously  these  optical  effects,  inasmuch  as  they 
occurred  at  different  parts  of  the  spectrum,  if  the  precau- 
tion of  taking  a sufficiently  diluted  solution  of  tho  mixed 
substances  were  adhered  to  ; that  is  to  say,  the  absorption 
of  the  fluorescent  light  by  too  highly  coloured  a solution 
must  of  course  in  such  a case  be  guarded  against.  By  a 
aeries  of  coloured  diagrams  the  author  showed  conclu- 
sively the  manner  in  which  he  had  proved  fluorescence  to 
be  but  the  effect  of  a diminution  in  the  degree  of  refran- 
gibility, the  blue  rays  of  the  solar  spectrum  were  collected 
by  a lens  and  passed  throught  a sufficient  layer  of 
the  sensitive  medium,  the  transmitted  beam  was  then 
analysed  by  a prism  and  shown  to  consist  of  light  of 
different  degrees  of  refrangibility,  but  always  inferior  to 
that  of  the  producing  ray.  The  lecturer  then  proceeded 
to  show  some  very  beautiful  experiments  with  a number  of 
fluorescent  substances,  which  were  successively  illumi- 
nated by  the  spark  discharge  of  a Ruhinkorf  coil,  having 
a Leyden  jar  in  circuit,  and  the  power  of  window  glass  in 
cutting  oft  the  active  rays  w*as  exhibited  in  comparison 
with  a plate  of  quartz  -4  inch  in  thickness.  The  latter 
did  not  in  any  appreciable  degree  obstruct  the  passage  of 
the  fluorescent  rays,  whilst  the  window-glass,  no  more  than 
•1  inch  thick,  cut  off  nearly  all.  Among  the  substances 
thus  experimented  with  were  acsculin  and  fraxin,  (the 
alkaloids  contained  in  the  bark  of  the  horse-chestnut), 
purpurin  from  madder,  which  showed  a yellow  fluorescence, 
and  solutions  of  tercphthalic  acid  kindly  furnished  by  Drs. 
De  la  Rue  and  H.  Muller.  The  etherial  solution  of  this 
last-named  substance  showed  a bluish  fluorescence,  whilst 
the  aqueous  solution  appeared  green.  By  the  optical  exa- 
mination of  the  permanganate  of  potash  the  lecturer  dis- 
covered that  the  crystals  by  reflected  light  showed  bands 
of  maxima  brilliancy  exactly  corresponding  to  the  dark 
bands  absorbed  by  the  solution ; It  thus  appeared  that  the 


crystallised  salt  partook  of  the  optical  characters  of  a 
metal  and  of  a vitreous  substance  alternately.  Similar 
quasi -metal lie  reflections  were  seen  also  in  the  platiuo- 
cyanidc  of  magnesium  and  in  some  of  the  crystallised 
aniline  colours.  In  conclusion  the  author  compared  these 
results  with  the  well-known  observation  that  gold  leaf 
showed  a greenish  hue  by  transmitted  light,  whilst  it 
appeared  of  a rich  yellow  by  reflected  light;  many  other 
instances  of  notable  variations  in  colour  presented  by 
chemical  products  would  suggest  themselves  to  his  hearers. 

The  President,  in  proposing  a vote  of  thanks  to  Pro- 
fessor Stokes  (which  was  warmly  responded  to),  com- 
mented upon  the  importance  to  be  attached  to  tho 
lecturer’s  remarks,  both  as  regards  methods  and  results. 
Much  had  already  been  accomplished  towards  extending 
the  means  of  physical  observation,  and  no  research  would 
be  considered  complete  unless  it  comprehended  u state- 
ment of  the  optical  characters  of  the  substances  in  ques- 
tion. Tho  speaker  concluded  by  inquiring  of  Professor 
Stokes  whether  he  was  acquainted  w*ith  any  instance  of  a 
substance  undergoing  decomposition  during  the  process  of 
solution  } 

Dr.  Odluco  asked  whether  any  good  explanation,  founded 
on  optical  tests,  could  be  assigned  in  the  case  of  the  well- 
known  fact  that  iodine  when  dissolved  in  alcohol  or  ether 
gave  a brown  solution,  whilst  with  other  solvents,  parti- 
cularly chloroform  and  bisulphide  of  carbon,  the  colour  of 
the  solution  was  violet  r Whether  there  appeared  to  be  any 
connexion  between  the  mode  of  absorption  characterised 
by  iodine  vapour  and  that  of  the  bisulphide  of  carbon 
solution  ? 

Professor  Stokes,  in  reply  to  the  President,  mentioned 
the  fact  of  the  green  chloride  of  copper  becoming  blue  on 
dilution;  but,  in  answer  to  Dr.  Odling’s  inquiry,  said  he 
was  not  prepared  to  give  any  theoretical  explanation  of  the 
facts  alluded  to. 

The  President  requested,  on  the  part  of  the  Council, 
that  Professor  Stokes  would  be  so  good  as  to  prepare  an 
abstructof  his  communication  for  the  purpose  of  being  pub- 
lished in  the  Society’s  Journal. 

I>r.  Gladstone  suggested  that  if  the  lecturer  would 
kindly  enlarge  upon  the  subject  be  hud  in  so  interesting  a 
manner  brought  before  them,  he  felt  sure  the  Society 
would  consider  themselves  even  further  indebted  to  Pro- 
fessor Stokes. 

The  meeting  was  then  adjourned  until  the  16th  inst. 


CHEMICAL  GEOLOGY. 

A Course  oj  Tteelce  Lectures,  by  Dr.  Pf.rct,  F.R  S.  De- 
livered at  the  Royal  School  of  Mines,  Museum  of  Practical 
Geology,  Jermyn  Street, 

Lecture  X. — Saturday,  January  *3. 

(Continued  from  page  148.) 

The  first  carbonaceous  deposit  we  shall  consider  is  peat  or 
turf.  This  substance  has  played  a very  important  part  in 
this  country  as  a fuel,  and  is  still  extensively  used,  but  it 
is  much  more  valuable  in  other  countries  which  do  not 
possess  those  magnificent  deposits  of  coal  occurring  in 
this  country,  and  which  are  being  so  terribly  misused, 
owing  to  a want  of  economy  in  the  burning  of  the  fuel. 
Of  that  wc  will  speak  hereafter. 

Peat  is  a product  of  the  natural  decay  of  various  plants 
under  special  conditions  of  heat  and  moisture,  and  those 
special  conditions  occur  in  humid  and  temperate  climates. 
Still  we  find  peat  in  tropical  regions,  as  I shall  show*  you 
by-and-by.  Immense  accumulations  of  peat,  as  every  one 
knows,  exist  in  our  peat-bogs  in  Ireland,  and  ulso  in 
various  parts  of  this  country.  It  is  abundant  also  in  the 
central  parts  of  France  and  other  parts  of  Europe.  It  is 
found  also  in  mountain  declivities,  where  it  seldom  exceeds 
four  feet  in  thickness.  The  peat  of  Europe  is  generally 
derived  from  mosses  of  the  genus  sphagnum— a very  beau- 
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tiful  genua  it  ia.  Here  we  have  a specimen  of  peat  from 
the  museum  above ; it  was  brought  by  Dr.  Falconer  from 
the  bottom  of  a lake  in  Thibet.  The  remains  of  diatomaceac 
have  been  found  in  it  by  Mr.  Etheridge.  This,  again,  is  a 
variety  of  peat  from  the  Neilgherry  Hills  in  India. 

It  is  certain  that  many  peat-bogs  occupy  the  sites  of 
former  forests,  and  sometimes  we  find  in  those  bogs  trees 
of  large  dimensions.  I have  hero  the  names  of  some  of 
the  plants  which  have  been  found  in  Calcutta  peat.  Peat 
occurs  there  dug  out  a few  feet  below  the  surface  of  the 
soil.  It  contains  remains  of  pheenogamous  plants. 

As  the  peat  is  composed  of  the  tangled  remains  of  the 
plants  from  which  it  has  been  derived,  a peatbog  presents 
us  with  peat  in  various  stages  of  decomposition.  The 
decomposition  is  advanced,  as  we  should  naturally  expect 
it  would  be,  in  proportion  to  the  depth  of  the  peat  bog  ; so 
that  when  we  take  peat  out  from  the  bottom  of  a peat  bog, 
it  may  present  to  the  eye  scarcely  any  visible  trace  of 
organic  structure — plant  structure — whereas  we  shall  see 
the  plant  from  which  it  has  been  formed  growing  on  the 
surface  luxuriantly.  Between  those  two  conditions— tho 
living  plant  and  the  decomposed  mass — we  find  every 
gradation. 

The  composition  of  peat  is  interesting  in  relation  to  that 
of  wood.  I will  give  it  to  you  directly  in  a connected  form. 

In  the  ashes  of  peat,  we  find  not  only  those  inorganic 
elements  which  exist  in  the  plants  forming  the  peat,  but 
clayey  matter— silicate  of  alumina  and  so  forth — which 
have  been  derived  from  extraneous  sources.  Bogs  are  sub- 
ject, for  example,  to  inundation,  and  sandy  or  clayey 
matter  may  be  washed  in,  and  so  become  intimately  mixed 
with  the  peat.  This  has  occurred  also  in  the  formation  of 
many  coal  seams.  I could  take  you  down  a pit  where  you 
may  see  the  coal  interspersed  with  sandstone,  which  has  no 
doubt  been  produced  in  the  way  I spoke  of — from  the 
washing  in  by  floods,  or  otherwise,  of  extraneous  matter 
not  forming  part  of  the  plants  originally.  Copper  has  been 
known  to  occur,  and  pretty  abundantly,  in  the  peat  of 
North  Wales,  and  we  find  also  iron  pyrites  even  to  a large 
extent — to  such  an  extent  that  it  has  been  profitably  used 
as  a source  of  sulphate  of  iron,  which  is  produced  by  the 
weathering  action  of  the  sulphide  contained  in  the  peat. 

I need  not  trouble  you  with  a complete  analysis  of  peat. 
It  contains  a variety  of  very  imperfectly  known  organic 
constituents — stuff  called  humic  acid,  and  so  forth. 

The  next  deposit  of  carbonaceous  matter  of  interest  to 
us  is  coal.  \V  e all  fancy  that  we  know  perfectly  well  what 
coal  Is,  and  that  there  would  be  no  difficulty  in  construct- 
ing a suitable  definition  of  coal ; and  yet  it  is  probably  one 
of  the  greatest  difficulties  one  could  have  to  solve  to  give 
such  a definition  of  coal  as  would  be  unmistakably  and 
perfectly  applicable  to  all  the  substances  we  terra  “ coal.” 
The  question  gave  rise  to  a very  extensive  and  costly  trial 
some  time  ago  in  Edinburgh,  the  results  of  which  have 
been  recorded  in  a quarto  volume  which  we  have  in  the 
library.  It  is  quite  amazing  to  see  the  varied  opinions 
expressed  on  the  subject.  Numerous  witnesses  were 
examined — some  chemists,  some  botanists,  some  mineralo- 
gists, some  geologists,  and  some  gas  engineers,  and  the 
evidence  was  extremely  conflicting,  half  a dozen  witnesses 
saying  one  thing,  and  half  a dozen  another ; so  that  the 
judge  and  jury  were  all  puzzled,  and  the  scientific  evidence 
was  altogether  ignored.  The  judge  took  a common-sense 
view  of  this  subject,  but  they  could  not  succeed  in  pro- 
ducing a satisfactory  definition  of  coal.  Perhaps  a near 
approach  to  a definition  of  coal  would  be  the  following : — 
We  may  define  it  to  be  “a  solid  mineral  substance,  more 
or  less  easily  combustible,  and  varying  in  colour  from 
dark  brown  to  black ; opaque,  except  in  very  thin 
slices  ; brittle  ; not  fusible  without  decomposition ; 
not  sensibly  soluble  in  ether  or  turpentine  ; and  not  con- 
taining sufficient  earthy  matter  to  prevent  its  being 
applied  as  a source  of  heat.”  You  will  see  one  difficulty 
about  this  in  a moment.  Coal  in  coal  beds  occurs  along 


with  shaley  matter.  Coal  generally  contains,  as  we  shall 
see  presently,  a clay  with  which  it  is  associated.  We 
may  get  a coal  which  contains  a considerable  amount 
of  shaley  matter,  and  a shale  which  contains  a con- 
siderable amount  of  carbonaceous  matter.  Now,  I 
should  like  any  one  to  tell  me  where  the  coal  ceases  and 
the  shale  begins.  Wc  may  have  a shale  containing  1 per 
cent,  of  carbonaceous  matter,  and  we  may  have  others  con- 
taining 2,  3, 4,  5,  6,  or  10  per  cent.,  and  so  on,  till  at  length 
we  get  what  people  would  call  coal ; but  it  is  impossible,  I 
think,  to  define  exactly  where  the  one  begins  and  the  other 
ends.  There  is  no  doubt  as  to  the  nature  of  peat,  because 
we  see  the  transformation  from  living  vegetable  matter  to 
peat.  Coal  is  also  as  certainlyderived  from  vegetable 
matter.  Wc  find  tho  remains  of  plants  associated  with 
the  coal,  above  the  coal,  and  below  the  coal.  There  is 
no  question  whatever  about  that  fact. 

Let  me  now  direct  your  attention  to  the  varieties  of  coal 
which  occur.  There  are  some  points  which  I think  you 
will  admit  to  be  of  geological  interest  in  connection  with 
this  part  of  our  subject.  We  begin  with  woody  tissue, 
pass  on  to  peat,  and  then  arrive  at  coal.  We  have  a 
class  of  coal  approximating  to  peat  in  composition,  inter- 
mediate between  peat  on  tho  one  hand,  and  our  true  so- 
called  bituminous  coals  on  the  other.  To  this  intermediate 
description  of  coal  the  name  of  lignite  has  been  given,  or 
brown  coal.  Wo  have  valuable  deposits  of  this  lignite 
occurring  at  Bovey  Tracey,  in  Devonshire.  Lignite  is 
found  also  in  various  other  parts  of  the  world.  I have 
collected  analyses  of  different  sorts  of  lignite,  and  pre- 
sented them  in  the  form  of  a table.  There  ia  one  point 
about  them  which  is  characteristic  : they  all  contain,  so  far 
as  my  experience  goes — I speak  here  of  course  with  a certain 
degree  of  reservation — a considerable  amount  of  hygro- 
scopic water — much  more  than  any  true  coal  I ever 
saw— sometimes  15,  18,  or  *0  per  cent.;  and  in  so 
far  these  varieties  of  lignite  resemble  wood  in  a remark- 
able degree.  All  our  common  wood,  dry  as  it  may  appear, 
—even  this  deal  table  which  I now  touch — contains  a 
large  amount  of  water,  which  may  bo  displaced  by  expo- 
sing the  wood  to  a temperature  below  that  required  to 
effect  its  decomposition.  The  volatilisation  of  water  from 
wood,  and  its  reabsoxption  from  the  air  under  different 
conditions,  occasions  that  crackling  which  we  hear  in  our 
furniture  from  time  to  time.  The  water  of  the  lignite 
may  be  expelled  by  exposing  the  substance  to  a certain 
amount  of  heat,  but  on  cooling  and  re-exposure  to  the 
air,  it  reabsorbs  the  water  which  it  has  lost. 

We  have  bituminous  coal,  occurring  in  England,  Staf- 
fordshire for  example,  which  conics  next  in  order  after 
lignite.  Then  we  have  a steam  coal  from  the  Tyne,  and 
at  last  the  so-called  anthracitic  coal  from  Wales.  I hare 
drawn  up  a table  so  as  to  give  you  at  a glance  the  com- 
parative composition  of  all  the  typical  varieties  of  coal. 
The  figure*  are  deduced  from  a very  large  number  of 
analyses.  I will  take  the  carbon  as  represented  by  100  in 
every  case,  so  as  to  enable  you  to  compare  the  successive 
changes  in  composition  which  take  place  from  wood  to 
coal.  I will  ignore  the  nitrogen  as  not  a material  item 
in  our  consideration. 


Woody  tissue  . • • • 100 

Peat.  .....  100 

Lignite  .....  100 

South  Staffordshire  coal  . . 100 

Steam  coal  from  the  Tyne.  . 100 

Semi-anthracitic  coal  from  South 
Wales  . . . . _ . 100 

Anthracite  from  Pennsylvania . 100 

That  table  is  drawn  up  with  a great  deal  of  care  fiom  a 
vast  number  of  analyses,  and  it  will  give  you  at  a glance 
the  comparative  composition  of  all  these  varieties  of  car- 
bonaceous deposits  from  wood  down  to  anthracite,  which 
is  the  farthest  removed  from  wood  in  composition.  You 


Hydrogen. 

Oxygen. 

12*18 

8j«7 

9*5 

5567 

41-41 

6*1, 

nil 

5*9» 

18-31 

4*75 

518 

»*4 
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see  how  beautifully  gradual  the  change  is  all  the  way 
down.  Mark  the  great  diminution  of  oxygen  in  peat  com- 
pared with  the  quantity  contained  in  the  woody  tissue. 
You  will,  of  course,  understand  with  regard  to  lignite  that 
the  various  lignites  differ  considerably  in  composition, 
but  the  analysis  I have  just  presented  to  your  notice  is  an 
average  taken  from  the  analysis  of  several  varieties  from 
different  parts  of  the  world.  You  see  how  the  quantity  of 
carbon  creeps  up  as  we  get  away  from  wood.  The  South 
Staffordshire  coal,  of  which  I have  given  you  the  composi- 
tion, is  of  the  same  sort  os  occurs  in  some  other  parts  of 
England.  It  is  a free-burning  coal,  that  is  to  say,  it  burns 
without  caking  together  like  our  Newcastle  coal,  and 
produces  a long  flame.  It  is  extensively  used  in  Stafford- 
shire, not  only  for  household  purposes,  but  also  in  metal- 
lurgical operations.  There  is  a great  diminution  in  the 
oxygen  compared  with  lignite,  and  yet  this  variety  of  coal 
contains  more  oxygen  than  any  other  varieties  of  coal  we 
have.  The  amount  of  oxygen  is  quite  characteristic.  I 
need  hardly  say  that  the  less  oxygen  we  have  under  ordi- 
nary conditions  the  better  the  coal,  because  the  oxygen  is 
almost  all  so  much  dead  loss.  The  oxygen  that  wo  find 
in  coal  may  be  regarded  as  existing  in  combination  with 
hydrogen  in  the  state  of  water,  and  does  not  cause  heat ; 
but  on  the  contrary,  it  has  to  be  evaporated,  and  must 
cause  a loss  of  heat.  We  have  an  abundance  of  anthracite 
from  South  Wales  of  nearly  the  same  composition  as  the 
anthracite  from  Pennsylvania,  of  which  I have  given  you 
the  analysis. 

We  have  all  seen,  in  walking  by  a stagnant  pool  from 
time  to  time,  little  bubbles  of  gas  starting  up  on  the 
aurface  of  the  water.  If  we  collected  that  gas  and  burned 
it,  we  should  find  that  it  is  light  carburetted  hydrogen 
or  marsh  gas,  containing  more  or  less  carbonic  acid.  In 
our  coal  mines  we  find  that  marsh  gas  exists  in  the  coal 
much  in  the  same  way  as  condensed  air  exists  in  spongy 
charcoal.  By  abstracting  from  woody  tissue  certain  pro- 
portions of  hydrogen,  carbon,  and  oxygen  in  the  two  states 
of  carbonic  acid  and  carburetted  hydrogen,  we  can  pro- 
duce every  variety  of  carbonaceous  deposit,  the  composi- 
tion of  which  I have  represented  to  you  in  the  table  I 
have  given. 


ACADEMY  OF  SCIENCES. 

June  6. 

M Paten  has  examined  an  old  wooden  wheel  which 
General  Morin  found  in  an  abandoned  copper  mine  in  St. 
Domingo.  It  was  in  an  excellent  state  of  preservation, 
though  no  one  knows  how  old.  M.  Payen  found  the  wood 
to  contain  a large  amount  of  iron  and  some  copper,  to  the 
presence  of  which  its  preservation  must  be  attributed. 
This  is  a satisfactory  confirmation  of  the  value  of  a modern 
application— not  very  modem,  however  ; for  it  seems  that 
Pallas,  in  1719,  recommended  wood  to  be  saturated  with 
green  vitriol.  It  should  be  known  that  moisture  is  essential 
to  the  preservation.  Wood,  treated  in  this  way  and  then 
exposed  sometimes  to  a dry  and  sometimes  to  a moist 
atmosphere,  soou  decays. 

M.  Kulhmann  contributed  a memoir  44  On  the  Cry »t allo- 
genic Force”  which,  he  seems  to  say,  is  a sort  of  molecular 
attraction  governed  by  some  general  law,  and  which  plays 
an  important  part  in  a great  number  of  natural  phenomena 
—a  conclusion  which  we  do  not  suppose  anybody  will 
dispute.  The  particular  illustrations  the  author  mentions 
do  not  seem  to  us  important;  but  we  shall  quote  the 
account  of  fluoride  of  thallium  given  in  a note  to  the 
memoir. 

Mr.  Oppenheim  contributed  a paper  44  On  the  Action  of 
Bromine  and  Iodine  on  Allylene .”  The  author  has  formed, 
and  here  describes,  the  bibromide,  tetrabromide,  and  bin- 
iodide  of  allylene. 

M.  L.  Grandeau  contributed  an  important  noto  44  On 
Ch*  Application  of  Dialysis  to  the  Separation  of  the  Alka- 


loids ; and  a New  Test  for  Digitaline .**  Digitalinc,  it 

would  seem,  passes  readily  into  the  diffusate,  which  we 
should  not  have  expected.  A dilute  solution  evaporated 
to  dryness  and  the  residue  treated  with  sulphuric  acid 
gives  a rose  coloured  spot.  When  exposed  to  the  vapour 
of  bromine  this  spot  turns  violet.  In  this  way  o’oooj  of 
a gramme  of  digitaline  may  be  detected.  The  author  adds 
a long  list  of  alkaloids  which  do  not  give  this  reaction, 
and  as  the  paper  contains  some  other  things  of  interest, 
we  shall  translate  it  at  length. 

A note  by  M.  Dufour  44  On  the  Ebullition  of  Water  and 
the  Bursting  of  Steam-Boilers ” contains  a suggestion. 
Water  when  deprived  of  air,  as  Mr.  Grove  has  shown, 
does  not  boil  steadily,  and  henco  the  author  thinks  boiler 
explosions  result.  Let  it  be  kept  well  supplied  with  air, 
then,  by  carrying  into  the  boiler  two  p latinum  wires  con- 
nected with  a voltaic  pile. 

Some  time  ago  M.  L.  Cailletet  communicated  a note 
44  On  the  Permeability  of  Wrought  Iron  by  Hydrogen  at 
High  Temperatures 'The  gas  passed  through  platea 
several  millimetres  thick,  at  a red  heat ; the  author  now 
shows  that  when  cold,  or  at  a temperature  of  no°  C., 
hydrogen  will  not  traverse  a plate  of  only  s^th  millimetre 
thickness. 

In  a note  by  M.  Reboul  entitled  44  On  some  non- Saturated 
Bodies  belonging  to  the  Group  of  Mired  Ethers the 
author  describes  a compound  resulting  from  the  action  of 
alcoholic  potash  on  a bromated  compound  of  amylene. 

NOTICES  OF  BOOKS. 

Journal  fur  rraklische  Chemie.  No.  8.  1864. 

Tux  articles  in  this  number  are  of  no  special  interest,  and 
we  give  only  the  titles.  They  consist  of  papers  on  Axfved- 
sonite,  by  Kobell ; an  account  of  some  Analyses  of  various 
Gaseous  and  Fluid  Volcanic  Products  ; On  Silico- fluoride 
of  Lithium,  by  Stolba ; Researches  on  the  Beet-plant,  by 
Hoffmann,  of  Prague.  Of  more  interest  to  some  chemists 
will  be  a series  of  short  notices  of  some  Compounds  and 
Substitution  Products  of  Aceton,  by  Dr.  E.  Mulder ; and  a 
paper  by  Rochlcder  on  the  Constitution  of  Organic  Com- 
pounds, and  the  Origin  of  Homologous  Bodies.  A 
Method  for  the  Estimation  of  Carbonic  Acid  in  Mineral 
Waters,  by  L.  Meyer,  does  not  Bcem  to  possess  much 
advantage  over  the  methods  in  common  use,  and,  more- 
over, is  very  troublesome. 


NOTICES  OF  PATENTS. 


Communicated  by  Mr.  Vauouak,  Patext  Aokkt,  15,  Southampton 
Buildings,  Chancery  Laao,  W.C. 

Grants  of  Provisional  Protection  for  Six  Months. 

299.  James  Young,  Bucklcrsbury,  Loudon,  “ Improve- 
ments in  the  preservation  of  vegetable  and  animal  matters.'’ 
— Petition  recorded  February  4,  1864. 

1038.  John  Frederick  Brinjes,  Ficldgatc  Street,  White- 
chapel, Middlesex,  " Improvements  in  apparatus  for  the 
reburning  of  animal  -charcoal.”—  Petition  recorded  April 
23,  1864. 

1179.  Alfred  Silvester,  New  Dorset  Place,  Clapliam 
Road,  Surrey,  44  An  improved  apparatus  for  obtaining 
certain  theatrical  effects.” — Petition  recorded  May  10, 1864. 

1278.  William  El  ward  Newton,  Chancery  Lane,  Middle- 
sex, 44  Improvements  in  the  construction  of  fuse*  for  pro- 
jectiles.”— A communication  from  Arthur  Anthoni  Vorur, 
Rue  St.  Sebastien,  Paris,  France. — Petition  recorded  May 
20,  1864. 

1291.  Matthew  Piers  Watt  Boulton,  Tew  Park,  Oxford- 
shire, “ Improvements  in  engines  worked  by  means  of 
heated  air  or  gases  or  steam,  part  of  which  invention  is 
also  applicable  to  compressing  air  and  aeriform  fluids.” — 
Petition  recorded  May  24,  1864. 
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1296.  Benjamin  Jones,  Warrington,  Lancashire,  “Im- 
provements in  the  mode  or  method  of  obtaining  sulphur 
from  alkali  or  blue  waste.’* 

1300.  George  Shaw,  Birmingham,  Warwickshire,  “ Im- 
provements in  apparatus  for  heating  the  steam  boilers  of 
stationary,  locomotive,  and  marine  engines,  for  heating 
stores,  and  for  heating  purposes  generally.” — A communi- 
cation from  August  Conrad  Dewics,  Lifege,  Belgium. 

1303.  George  Schaub,  New  Il&nley  Road  West,  Upper 
Holloway,  Middlesex,  “ An  improved  mode  of  trans- 
mitting currents  of  electricity  for  telegraphic  purposes.*’ 
— Petitions  recorded  May  25,  1864. 

13x9.  Arthur  Wall,  Clapton,  Middlesex,  “Improve- 
ments in  purifying  oils,  in  converting  fatty,  vegetable, 
mineral,  or  fishy  substances  into  oils,  and  in  the  mac  hinery 
or  apparatus  used  therein.” — Petition  recorded  May  27, 
1864. 

1325.  John  William  Lees,  Waterhead  Mill,  near  Old- 
ham, Lancashire,  “ Certain  improvements  in  the  method 
of  cleaning  and  preventing  the  formation  of  deposits  upon 
the  heating  apparatus  employed  in  boilers  generating 
steam.” 

1327.  John  Thomas,  Bittersea,  Surrey,  “An  improved 
paint.” — Petitions  recorded  May  28,  1864. 

1349.  James  Young,  Um-klersbury,  London,  “ Improve- 
ments in  the  treatment  or  distillation  of  bituminous  sub- 
stances'.”— Petitions  recorded  May  31,  1864. 

1355.  Richard  Edward  Donovan  and  Robert  Bowles, 
Dublin,  “Improvements  in  the  means  for  the  prevention 
of  1‘rAud  by  altering  cheques,  drafts,  bills,  I O U’s,  and 
documents  of  any  description  relating  to  the  payment  and 
receipt  of  money." — Petition  recorded  June  1,  1864. 

Notices  to  Proceed. 

202.  John  Piddington,  Giacechurrii  Street,  London, 
•*  Improvements  in  the  manufacture  of  paper  from  straw 
and  other  analogous  vegetable  fibrous  substances.” — A 
communication  from  Augustus  Ilenry  Tail,  William  Henry 
Holbrook,  and  Asahel  Knowlton  Eaton,  U.S.  America. — 
Petition  recorded  January  23,  1864. 

249.  Bryan  I’ Anson,  Bromwich,  Birmingham,  Warwick- 
shire, “ Improvements  in  the  construction  of  casks  or 
vessels  for  the  storing  of  wines,  spirits,  and  other  liquids  or 
fluids.” — Petition  recorded  January  29,  1864. 

260.  Edward  Thomas  Hughes,  Chancery  Lane,  London, 
“ Improvements  in  submarine  batteries.” — A communica- 
tion from  Henry  Doty  and  William  Porter  Downer,  Rue 
Gaillon,  Paris,  France. 

281.  George  Hammond,  Manchester,  and  James  William 
Kemp,  Salford,  Lancashire,  “ Improvements  in  the  manu- 
facture of  illuminating  gas,  and  in  apparatus  to  be  em- 
ployed therein.” — Petition  recorded  February  2,  1864. 

320.  Marie  Celeste  de  Casteras  Sinibaldi,  South  Street, 
Greenwich,  Kent,  “ Improvements  in  the  manufacture  of 
plates,  tubes,  cylinders,  and  other  articles,  and  for  cover- 
ing or  coating  the  same  with  copper,  brass,  or  other  metals.” 
— -Petition  recorded  February  6,  1864. 

351.  Marie  Celeste  dc  Casteras  Sinibaldi,  South  Street, 
Greenwich,  Kent,  “ Improvements  in  coating  with  copper, 
brass,  or  other  metals  the  surfaces  of  ships  and  other 
structures  of  iron  or  steel.” — Petition  recorded  February 
10,  1864. 

588.  Felix  Spiers  and  Christopher  Pond,  Prince’s  Street, 
Cavendish  Square,  Middlesex,  “ Improvements  in  closing 
or  stoppering  bottles,” — A communication  from  Barlow 
William  MalLnm,  Melbourne,  Victoria. — Petition  recorded 
March  9,  1864. 

834.  Leonard  Cooke,  Horwich,  Lancashire,  “ Improve- 
ments in  the  manufacture  of  paper.” — Petition  recorded 
April  4,  1864. 

1151.  Andrew  Barclay,  Kilmarnock,  Ayrshire,  N.  B., 
“ Improvements  in  certain  apparatus  for  injecting  and  fleet- 
ing fluids.”— Petition  recorded  May  6,  1864. 

117*.  Henry  Aitken,  Falkirk,  Stirlingshire, ” N.  B., 


“ Improvements  in  the  system  or  mode  of  calcining  and 
extracting  the  oils  and  gases  from  ironstone  and  other 
materials,  and  in  the  apparatus  or  means  employed  there- 
for.”— Petition  recorded  May  9,  1864. 

1243.  Richard  Archibald  Brooman,  “ Improvements  in 
dyeing  wool  and  other  filamentous  and  textile  materials, 
and  in  machinery  employed  therein.” — A communication 
from  Jean  Henri  Chaudet,  Rouen,  France.— Petition  re- 
corded May  17,  1864. 


MISCELLANEOUS. 


Aniltistiimntlc  Puper. — 


Leaves  of  belladonna  . . 

„ of  datura  stramonium 
,,  of  digitalis  . . 

,,  of  sage 
Tincture  of  benzoin 
Nitrate  of  potash  . • 

Water 


5 

• 5 

• 5 

• 5 

. 40 

• 75 

. 1COO 


Make  a decoction  of  the  plants,  dissolve  the  nitrate  of 
potash  in  the  liquid,  add  the  tincture  of  benzoin,  sad 
plunge  into  the  liquid,  leaf  by  leaf,  a quire  of  red  blotting* 
paper.  After  twenty-four  hours  withdraw  the  paper,  let  it 
dry,  and  divide  it  into  squares  ten  centimetres  long  by 
seven  broad,  and  enclose  them  in  boxes. — Journal  d< 
Pharmacie  et  de  Chimie. 


Restoration  of  Pictures. — Professor  Pettenkofer, 
of  Munich,  who,  it  may  he  remembered,  has  invented  s 
method  for  restoring  pictures,  has  just  patented  his  inven- 
tion in  this  country.  The  nature  of  the  process,  which 
has  been  for  some  time  an  object  of  much  speculation, » 
extremely  simple,  and  is  mechanical,  not  chemical.  Ike 
change  which  takes  place  in  pictures,  he  says,  is  “the  dis- 
continuance of  molecular  cohesion,”  which  “process 
begins  on  the  surface  with  microscopical  fissures  in  the 
varnish,  and  penetrates  by-and-by  through  the  different 
coats  of  colours  to  the  very  foundation.  The  surface  and 
body  of  such  a picture  become  in  the  course  of  time  in- 
timately mixed  with  air,  and  reflect  light  like  powdered 
glass,  or  loses  its  transparency  like  oil  intimately  mixed 
with  water  or  air.”  The  process  consists  in  causing  thc?e 
molecules  to  re-unite,  which  ho  does  as  follows The 
picture  is  exposed  in  a flat  case,  lined  with  metal,  to  an 
atmosphere  saturated  with  vapour  of  alcohol  at  the  ordi- 
nary temperature,  which  vapour  is  absorbed  by  the  resinoss 
particles  of  the  picture  to  the  point  of  saturation.  The 
different  separated  molecules  thus  “ rc-aequire  cohesifl* 
with  each  other,  and  the  optical  effect  of  the  origin*! » 
restored  solely  by  self-action,  the  picture  not  getting 
touched  at  all.”  Other  substances  besides  alcohol— etiai 
as  wood-naphtha,  ether,  sulphuric  and  other  ethers,  tur- 
pentine, petroleum,  benzine,  fkc. — maybe  used.  The  pro- 
cess  seems  to  have  been  very  successful  at  Munich,  where 
Professor  Fcttcnkofcr  restored  some  almost  invisible  pic- 
tures to  very  nearly  their  original  freshness.  Liebig  b** 
reported  favourably  on  the  method,  and  has  given  it  m 
opinion  that  it  cannot  injure  the  paintings — which,  indeed, 
is  almost  a consequence  of  its  extremely  simple  nature.— 
Reader. 


ANSWERS  TO  CORRESPONDENTS. 


W.  A.  IT— We  hopo  to  begin  early  In  the  next  volumo. 

A Subscriber.—' The  patent  is  not  yet  published  ; but  you  m*7  •** 
St  tho  Patent  Office  in  Chancery  L*ae. 

Chlor-Kaliun Thero  is  no  " ready  and  simple  method  " 
estimate  the  vMnrine  and  the  potassium,  and  sulphuric  •dun  pro** 
sud  combine  your  results  in  the  usual  way. 

Km k lUaiHi.—' "Cottjxmio*  U tU  Brttuh 
Me.  By  I’. 
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On  the  Separation  of  Cerium  from  Didymium  and 

Lanthanum , by  Wolcott  Gibbs,  M. D. , Itumford 

Profeuor  in  Harvard  University. 

The  methods  which  have  recently  been  proposed  for  the 
separation  of  ccriom  from  lanthanum  and  didymium  are 
familiar  to  chemists,  and  do  not  require  recapitulation  in 
this  place.  They  all  depend,  like  the  older  methods, 
upon  the  oxidation  of  cerium  to  a sesquioxide,  or  to 
Co,Ot,  and  upon  the  formation  of  insoluble  basic  Ralts  of 
the  8f$quioxide.  No  one  of  these  methods  effects  a 
complete  or  quantitative  separation,  though  all  afford 
means  of  obtaining  salts  of  cerium  in  a state  of  chemical 
purity.  The  following  observations  upon  this  subject 
are  believed  to  be  new  : — 

When  a salt  of  cerium,  lanthanum,  and  didymium 
is  boiled  with  dilute  nitric  acid,  and  peroxide  of  lead 
added  to  the  solution,  the  cerium  is  quickly,  and  under 
some  circumstances  completely  oxidised,  the  solution 
becoming  more  or  less  deeply  orange-yellow.  This  pro- 
cess affords  an  extremely  simple  and  delicate  test  for 
cerium  ; it  succeeds  with  all  the  salts  which  arc  soluble 
in  nitric  acid,  though,  of  course,  when  the  mixed 
oxalates  are  tested  the  oxalic  acid  is  oxidised  to  carbonic 
acid  bef^r  the  characteristic  cerium  yellow  appears. 
For  flic  pbrposc  of  testing,  it  is  sufficient  to  dissolve  the 
salt  to  be  examined  in  nitric  acid,  diluted  with  itB  own 
volume  of  water,  to  add  a small  quantity  of  pure  per- 
oxide of  lead,  and  boil  for  a few  minutes,  when  the 
smallest  trace  of  cerium  can  be  detected  by  the  yellow 
colour  of  the  solution.  The  reaction  is  hero  exactly 
analogous  to  that  of  nitric  acid  and  peroxide  of  lead 
with  solutions  of  manganese,  which  last  is  oxidised,  not 
as  Crum  supposed,  to  hypcrmnnganic  acid,  but,  as  Rose 
has  shown,  to  sesquioxide. 

When  a solution  containing  a salt  of  cerium  dissolved 
in  strong  nitric  acid  is  boiled  for  a short  time  with  a 
large  excess  of  peroxide  of  lead,  oxygen  gas  is  copiously 
evolved,  and  at  the  same  time  the  sesquioxide  of  cerium 
formed  at  first  is  completely  reduced  to  protoxide,  the 
solution  becoming  perfectly  colourless.  The  remarkable 
reaction  which  occurs  in  this  case  appears  to  be  con- 
nected with  the  formation  of  nitrate  of  lead,  since,  when 
the  solution  of  protoxide  of  cerium  contains  a large 
excess  of  this  salt,  the  cerium  is  not  peroxidised  by  boil- 
ing with  nitric  acid  and  the  peroxide. 

Solutions  of  cerium  salts  are  also  oxidised  by  boiling 
with  peroxide  of  lead  and  dilute  sulphuric  acid,  but  the 
protoxide  of  cerium,  iu  the  nearly  insoluble  double 
sulphate  of  soda  and  the  cerium  metals  is  only  partially 
oxidised  by  heating  with  strong  sulphuric  acid  and 
peroxide  of  lead,  although  oxygen  is  freely  evolved* 

A solution  of  by  permanganate  of  potash  has  no  im- 
mediate action  upon  a solution  of  protoxide  of  cerium 
either  in  nitric  or  in  sulphuric  acid,  the  violet  colour  re- 
maining unchanged  even  in  a hot  solution.  On  boiling 
for  some  time,  however,  the  colour  changes  slowly,  the 
solution  gradually  becomes  yellow, and  a brown  flocculent 
precipitate  is  thrown  down,  which  consists  of  hydrate  of 
sesquioxide  of  manganese. 

According  to  Stapff,  a solution  of  hypermanganate  of 
potash  immediately  decolorised  by  a solution  of  tho  sul- 
phate of  potassium  and  protoxide  of  cerium  iu  chlorhydric 
acid,  but  after  some  time  chlorine  is  evolved,  and  the  ses- 
quioxidc  of  cerium  found  is  reduced  to  protoxide.  It  is 
clear  that  in  this  case  tho  oxidising  agent  is  chlorine. 
Vol.  IX.  No.  *38.— ux*  15,  1864. 


The  further  investigation  of  this  subject  was  committed 
to  Dr.  T.  M.  Drown,  who  has  obtained  tho  following 
result* : — 

When  a solution  of  cerium,  didymium,  and  lanthanum 
is  treated  with  nitric  acid  and  peroxide  of  lead  in  tho 
manner  pointed  out  above,  the  deep  orange-coloured 
liquid  evaporated  to  dryness,  and  heated  for  a short  time 
to  a temperature  sufficiently  high  to  expel  a portion  of 
the  acid,  it  will  be  found  that  boiling  water  acidulated 
with  nitric  acid  dissolves  only  the  salts  of  lanthanum 
and  didymium,  leaving  the  whole  of  the  ceriutn  in  the 
form  of  basic  nitrate  insoluble  in  water.  The  insoluble 
matter  is  to  be  filtered  off  and  thoroughly  washed.  A 
current  of  sulphydric  acid  gas  passed  info  the  filtrate 
removes  the  lead,  after  which  the  lanthanum  and  dtdy- 
miutn  may  be  precipitated  together  as  oxalates,  which, 
if  the  process  has  been  carefully  performed,  are  perfectly 
free  from  cerium.  The  mass  on  the  filter  is  readily  dis- 
solved by  fuming  nitric  acid.  Sulphydric  acid  is  then 
to  be  passed  through  the  solution  sufficiently  diluted 
with  water  until  tho  lead  is  completely  precipitated. 
The  cerium  may  then  be  thrown  down  by  oxalic  acid 
ignited  and  weighed  as  Ce^O*,  or  ns  sulphate.  In  this 
manner  Dr.  Drown  obtained  in  four  analyses  of  the  same 
salt — DiOand  LnO  — 24*84,  25*31,  *5*54,  *4*65  per  cent. 

Nitrate  of  protoxide  of  cerium  obtained  by  this  pro- 
cess gives,  when  tested  by  the  spectroscope  with  trans- 
mitted light,  even  in  very  thick  layers,  a scarcely  per- 
ceptible indication  of  didymium.  I may  here  mention 
that  Gladstone's  lines  furnish,  with  proper  care,  the  most 
delicate  teat  for  the  presence  of  didymium  which  we 
possess.  It  Is  only  necessary  to  transmit  the  light  through 
very  thick  layers  of  liquid,  and  to  empty  a condensing 
lens  so  ns  to  throw  the  transmitted  light  directly  upon 
the  slit  of  the  spectroscope. — American  Journal  of 
Science,  vol.  xxxvii.  p.  352. 


Researches  on  Affinities. — The  Formation  and  Decompo- 
sition of  Ethel  s,  by  MM.  Beathelot  and  L.  Pean  dk 

8AINT-G1LLE8. 

We  have  already  given  our  experiments  as  to  tho 
limits  of  etherification — that  is  to  say,  the  state  of  equi- 
librium, established,  in  time,  in  a determinate  series 
with  acid,  alcohol,  water,  and  neutral  ether.  It  now 
seems  to  us  useful  to  condense  the  general  results  of  these 
experiments.  They  should  be  regarded  from  two  points 
of  view.  On  the  one  hand  we  may  contrast  the  statics 
of  etherising  reactions,  which  require  time  for  their  de- 
velopment, with  the  statics  of  saline  reactions,  which  are 
accomplished  almost  instantaneously.  On  the  other  hand 
we  mny  regard  the  statics  of  etherising  reactions  as  re- 
vealing the  laws  which  regulate  the  divisions  which  take 
place  in  homogeneous  series,  and  of  which  the  study  of 
saline  reactions  gives  but  a vague  and  incomplete  idea. 

We  will  now  look  at  the  subject  from  the  first  poiut 
of  view. 

1.  Let  us  recall  es  a point  of  comparison  somcof  the  phe- 
nomena which  occur  in  saline  reactions.  By  making  a 
soluble  base  act  on  a soluble  acid,  for  instaucc,  potash  on 
acetic  or  sulphuric  acid,  1 equivalent  of  potash  immedi- 
ately combines  with  1 equivalent  of  acid.  If  the  operation 
is  performed  in  presence  of  excess  of  alkali  or  of  acid,  or 
of  a certain  quantity  of  salt  which  is  formed,  that  is  to 
say,  sulphate  or  acetate  of  potash,  the  least  abundant 
body,  in  any  case,  enters  immediately  and  entirely  into 
combination.  The  amount  of  water  in  presence  of  the 
acid  base  at  the  moment  of  combination  has  no  effect  on 
the  result.  These  statements  are  the  result  of  ascertained 
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facts,  and  aro  confirmed  by  the  study  of  calorific  effects 
which  take  place  in  saline  reactions. 

These  phenomena  characterise  not  only  the  reaction 
of  a soluble  base  on  a soluble  acid,  but  likewise  the  action 
of  a gaseous  acid,  such  as  hydrochloric  acid  on  a gaseous 
base,  such  as  ammonia,  whether  these  two  bodies  exist 
either  in  a gaseous  form  or  in  solution.  In  short,  the 
same  phenomena  are  manifested  throughout  the  homo- 
geneous saline  series,  provided  certain  special  conditions 
of  insolubility  or  volatility  capable  of  determining  ac- 
cessory phenomena  by  destroying  the  homogenousness  of 
the  series  are  avoided. 

*.  Now  let  us  examine  what  takes  place  in  etherising 
reactions.  For  instauco,  by  inducing  the  reaction  of 
ordinary  alcohol  on  acetic  acid,  these  two  bodies  being 
capable  of  admixture  in  any  proportions,  and  with  the 
products  of  their  reaction.  The  two  bodies  combine  little 
by  little,  and  very*  slowly,  and  in  accordance  with  the 
progressive  laws  set  forth  ; but  the  reaction  effected 
between  i equivalent  of  acid  and  i equivalent  of  alcohol 
never  attains  complete  combination.  Long  beforo  that 
point  the  combination  is  arrested,  because  it  is  limited 
by  the  action  of  the  water  formed  in  the  combination, 
which  tends  to  decompose  the  ether  already  formed. 
This  reciprocal  decomposition  of  a neutral  ether,  by 
water  in  a homogeneous  series,  represents  an  order  of 
effects  quite  dissimilar  to  those  which  occur  in  the  reac- 
tion of  potash  on  acetic  acid. 

3.  By  eliminating  the  water,  the  reaction  between 
equal  equivalents  ot  acid  and  alcohol  may  be  completed, 

* he  same  os  in  the  reaction  of  an  acid  on  a hose.  But, 
ruder  the  ordinary  conditions,  the  water  intervening, 

1 therification  is  arrested  at  a certain  limit.  The  limit  of 
i 'je  reaction  is  determined  by  fixed  conditions;  it  is  nearly 
1 (dependent  of  temperature  and  pressure,  provided  the 
f iries  remains  liquid ; it  is  even  almost  independent  of 
the  state  of  solution  in  a menstruum,  incapable  of  acting 
on  one  of  the  component  parts  of  the  series. 

4.  On  tho  contrary,  the  limit  of  reaction  is  not  the 
same  in  a gaseous  as  in  a liquid  system ; the  combination 
between  acid  and  alcohol  is  so  much  the  more  complete 
as  the  exhuuBtion  of  the  system  is  more  considerable.  In 
other  words,  the  decomposing  action  of  water  on  neutral 
ether  is  decreased  by  the  expansion  more  rapidly  than 
the  composing  action  of  the  acid  on  alcohol. 

5.  Hitherto  wo  have  surveyed  in  a general  way  the 
reciprocal  actiou  of  1 equivalent  of  alcohol  on  1 of  acid. 
This  action  is  modified  by  the  presence  either  of  an  excess 
of  acid  or  of  alcohol,  primitive  components,  or  of  an  ex- 
cess of  water  or  neutral  ether,  products  of  tho  reaction. 
Nor  is  this  all.  According  to  the  theories  on  etherifica- 
tion generally  accepted  before  our  researches,  it  would 
seem  that  the  affinities  between  various  acids  and 
alcohols  were  not  exerted  in  the  same  manner,  and  did 
not  attain  the  same  limit.  There  urc  here  an  entirely 
new  set  of  conditions  of  equilibrium  in  the  exercise  of 
chemical  affinities. 

6.  One  fact  first  engages  our  attention.  Having  in- 
duced reaction  with  equal  equivalents  of  various  mono- 
basic acids  and  monoatomic  alcohols,  we  found  that  the 
quantity  of  neutral  ether  formed,  that  is  to  6ay  the  limit, 
varied  very  slightly,  whatever  might  be  the  diversity  of 
equivalents,  volatility,  or  solubility,  in  short  of  properties 
physical  and  chemical,  betw  een  these  acids  and  alcohols. 
The  proportion  is  always  comprised  between  60  and  70 
hundredths,  and  it  oscillates  lrom  $rdsof  1 equivalent. 

The  same  reaction  extends  to  poly  atomic  bodies.  In 
fact,  the  quantity  of  acid  neutralised  in  the  reaction  of 
oue  equivalent  of  monobasic  acid  on  one  equivalent  of 


polyatomic  alcohol  (glycerine,  glycol,  orythrite)  is  com- 
prised within  the  sumo  limits  as  with  mono-atomic 
alcohol.  Again,  the  same  holds  with  the  proportion  of 
bibasic*  or  tribosic  acid  neutralised  by  a mono-atomic  or 
polyatomic  alcohol.  In  fact,  the  equivalent  proportion 
of  an  acid  and  alcohol  entering  into  combination,  tho 
two  bodies  being  put  in  contact  in  equal  equivalents,  are 
almost  independent  of  the  special  nature  of  the  acid  and 
alcohol. 

We  say  almost,  and  not  absolutely,  because  comparative 
experiments  on  metameric  series — that  is  to  say,  on 
series  ponderably  identical,  and  the  physical  propertiei 
of  which  are  as  similar  as  possible — do  not  lead  to  ex- 
actly tho  same  limit,  but  to  values  very  nearly  the  same. 

7.  The  relation  thus  understood  is  quite  general ; it 
applies  not  only  to  the  case  of  the  acid  and  the 
alcohol  having  equal  equivalents,  but  it  is  verified  aUo, 
according  to  our  experiments,  whatever  the  relative  pro- 
portions of  acid  and  alcohol,  whatever  may  be  their 
properties.  This  is  equally  true  whatever  quantities  of 
water  or  neutral  ether  may  be  added. 

Generally,  in  a series  formed  of  acid,  alcohol,  neutral 
ether,  and  water,  in  whatever  proportions,  the  limit  of 
the  reaction  depends  almost  exclusively  on  the  relationi 
existing  between  the  equivalents  of  these  various  bodies; 
and  is  almost  independent  of  their  individual  nature. 

Tho  same  relation  determines  tho  total  limit  of  tbe 
reaction,  not  only  in  a series  containing  an  acid  and  an 
alcohol,  but  also  in  a series  containing  several  acids  and 
alcohols.  In  this  case  the  sum  of  the  equivalents  of 
acids  are  compared  with  the  sum  of  the  equivalents  of 
alcohols,  on  the  one  hand,  and  on  tho  other  with  tbe 
total  quantity  or  limit  of  acid  neutralised  at  the  moment 
of  equilibrium. 

Such  is  the  fundamental  law*  which  brings  the  statics 
of  tho  etherene  reactions  of  organic  chemistry  to  the 
equivalents — that  is  to  my,  to  the  same  essential  datum 
os  the  saline  reactions  of  mineral  chemistry. 

We  will  now  go  further  into  the  discussion  of  the  con- 
ditions of  equilibrium  determining  the  formation  and  tbe 
decomposition  of  ethers  according  to  the  proportions  of 
acid,  alcohol,  water,  and  neutral  ether.  Hero  are  con- 
ditions so  much  tho  more  characteristic  in  that  they 
apply  to  a division  effected  in  tho  homogeneous  series, 
which  so  remain  during  the  whole  of  the  reactions. 

i.  One  equivalent  of  acid  being  put  in  contact  with 
several  equivalents  of  alcohol,  the  quantity  of  ether 
increases  with  the  number  of  equivalents  of  alcohol, 
although  a single  equivalent  only  enters  into  the  re- 
action. The  alcohol  acts  quite  differently  to  a solvent 
foreign  to  the  reaction,  since  tho  latter  would  not 
sensibly  modify  the  limit.  Tho  increase  resulting  from 
the  predominance  of  alcohol  is  effected  continuously  and 
without  any  sudden  action.  The  acid  thus  indefinitely 
approaches  a state  of  complete  combination,  because  the 
excess  of  alcohol  tends  to  weaken  the  antagonistic  in- 
fluence of  the  water.  Experiment  shows  that  the 
quantity  of  uncombined  acid,  in  presence  of  excess  of 
alcohol,  is  nearly  in  inverse  ratio  to  the  total  quantity 
of  alcohol. 

If,  on  the  contrary,  the  amount  of  acid  is  lets  than 
one  equivalent,  the  absolute  quantity  of  ether  formed  i» 
necessarily  diminished.  The  quantity  then  tends  to  re- 
main proportional  to  the  weight  of  alcohol  employed, 
from  J an  equivalent  to  a very  small  quantity  of  alcohol; 
this  explains  why,  during  this  interval,  the  effects  of  tbe 
affinities  set  in  action  during  the  formation  of  an  ether 

* With  iou«  rcMirvat ion  relative  to  sulphuric  add. 
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have  a tendency  to  remain  proportional  to  the  smallest 
of  the  chemical  masses  entering  into  the  reaction.  The 
proportion,  however,  is  not  absolutely  fixed,  for  the 
senes  approaches  little  by  little  to  the  state  of  complete 
etherification  of  the  alcohol  in  proportion  as  it  tends  to 
become  null  in  the  series.  In  other  words,  a tree©  of 
alcohol,  in  presence  of  an  acid,  ethcrifies,  so  to  speak, 
entirely. 

Poly  basic  acids  and  polyatomic  alcohols  behave  under 
all  these  circumstances  exactly  the  saute  as  mono-atomic 
alcohols. 

The  foregoing  statements  applj  to  all  possible  mix- 
tures of  pure  alcohol  and  pure  acid  ; but  they  are  more 
especially  intended  to  evidence  the  influence  of  alcohol 
on  etherification. 

To  exemplify  the  influence  of  acid  on  the  same  series 
of  reactions,  an  inverse  point  of  view  must  be  taken. 
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«*  On  the  Metal  Indium  and  Recent  Diicoteriet  in  Spectrum 
Analy$iM,”  by  Profeeeor  Roscor,  F.R.S. 

Smcx  the  spring  of  1861,  when  the  speaker  delivered  a 
course  of  three  lectures  in  this  institution  on  the  spectrum 
discoveries,  much  has  been  done  to  increase  our  knowledge 
of  spectrum  analysis,  but  the  whole  subject  is  still  in  its 
infancy,  and  the  further  we  advance  the  more  we  find 
remains  to  be  known. 

No  less  than  four  new  elementary  bodies  have  already 
been  discovered  by  means  of  spectrum  analysis  : ctr.Mum 
and  rubidium,  by  Bunsen ; thallium,  by  Crookes ; and 
indium,  by  Reich  and  Richter,  of  Freiberg  ; whilst  the 
foundations  of  solar  chemistry,  laid  by  Kirchhotf,  have 
been  rendered  more  secure  by  the  observations  of  Cooke, 
in  America;  Donati,  in  Italy  ; and  Miller  and  Huggins, 
in  England. 

Cie&ium  and  rubidium  were  at  first  only  found  in  one 
or  two  mineral  waters ; they  have  since  been  shown  to  be 
widely  distributed  in  the  vegetable  ns  well  ns  in  the 
mineral  kingdom  ; they  have  been  obtained  in  consider- 
able quantities  from  the  beet-root  salt,  and  found  in  the 
ashes  of  tea  and  coffee,  thus  proving  that  th*»y  occur 
commonly  in  soil ; whilst,  quite  recently,  M.  Pisan i has 
found  that  a mineral,  called  pollux,  occurring  in  Elba, 
contains  34  per  cent,  of  ctoaium,  this  metal  having  been 
mistaken  for  potash  in  the  analyses  which  had  previously 
been  made  of  this  substance.  Thallium  and  its  compounds 
have  been  obtained  in  largo  quantities,  and  their  proper- 
ties fully  investigated  by  Crookes  and  Lamy,  whilst  this 
metal  has  not  only  been  found  in  iron  pyrites,  but  also  in 
large  quantities  by  Schrotter  in  the  mica  of  Zinnwnld,  and 
in  lepidolite  from  Moravia.  Thallium  has  been  shown  by 
Boeltger  to  occur  together  with  rsesium  and  rubidium  in 
the  mineral  water  of  Nauheim,  near  Frankfort;  Boeltger 
has,  moreover,  shown  that  tbal'ium  is  contained  in  the 
vegetable  kingdom,  he  has  found  it  in  the  yeast  of  the 
vinous  fermentation  ; so  that  thallium  exists  in  wiue  ; also 
in  treacle,  tobacco,  and  chicory.  If  4 lbs.  of  any  of  these 
substances  arc  employed,  a sufficient  quantity  of  thallium 
can  be  obtained  as  the  double  platinum  chloride  to  enable 
its  presence  to  be  easily  detected.  Professor  Bunsen  has 
informed  the  speaker  that  he  has  found  a mother  liquor 
from  the  Hart/,  which  contains  so  much  thallium  that  the 
iodide  can  be  obtained  by  direct  prccipitution  in  quantity 
at  the  rate  of  ioa.  per  lb.  The  speaker  exhibited  the 
spectrum  of  the  Nauheim  salt,  which  contains  the  three 
new  elements  ; the  spectrum  of  each  metal  is  well  seen  by 
placing  the  mixed  platino-chlorides  in  the  electric  arc. 

Drs.  Reich  and  Richter,  of  Freiberg,  in  Saxony,  have 


lately  discovered  a fourth  new  metal  in  the  Freiberg  sine 
blende.*  This  metal  has  been  termed  indium,  from  the 
two  splendid  indigo-blue  lines  which  characterise  its 
spectrum.  Through  the  kindness  of  Professor  Richter, 
the  speaker  had  been  placed  in  possession  of  a few  grains 
of  this  new  metal,  the  spectrum  of  which  was  exhibited 
by  the  electric  lamp.  In  its  chemical  relations  it  resem- 
bles zinc,  with  which  it  is  associated  in  nature  ; the  metal 
can  be  reduced  before  the  blowpipe  to  a malleable  bead, 
when  it  firms  a soft,  ductile  bead,  which  imparts  streaks 
to  paper  on  rubbing,  and  possesses  a colour  lighter  than 
that  of  lead,  being  about  the  same  as  that  of  tin.  The 
metallic  bead  dissolves  in  hydrochloric  acid,  with  the 
evolution  of  hydrogen.  The  oxide  of  indium  is  formed 
as  a yellow  fusible  incrustation  when  the  metal  is  heated 
before  the  blowpipe  on  charcoal.  Indium  differs  from 
zinc  in  the  insolubility  of  the  hydrated  oxide  in  excess  of 
both  ammonia  and  caustic  potash.  This  new  element  may 
be  separated  from  all  the  known  metals  by  precipitating 
its  sulphide  in  alkaline  solution,  and  by  throwing  down 
the  hydratt  d oxide,  first  with  ammonia  and  then  with 
caustic  potash ; and,  lastly,  by  precipitating  the  iron  with 
dilute  solution  of  bicarbonate  of  sodium.  The  hydrated 
oxide  of  indium  then  remains  in  solution  in  the  pure  state. 
Indium  may  be  readily  detected  when  present  in  its  pure 
compounds  by  the  deep  purple  tint  which  these  impart  to 
flame.  The  characteristic  lines  are,  however,  best  seen 
when  a small  bead  of  indium  salt  is  placed  between  two 
poles,  from  which  an  electric  spark  passes  ; the  lines  In  a 
and  I11  $ fall  respectively  upon  divisions  107*5,  and  140  of 
the  photographic  scale  of  the  spectroscope,  when  Na  = 50, 
and  Sr  8 = 100*5.  Up  to  the  present  time  indium  has 
been  only  found  in  the  very  smallest  quantity,  and  hence 
the  atomic  weight  of  tho  metal  and  the  composition  of  its 
salts  have  not  yet  been  determined ; in  fact,  the  speaker 
was  led  to  infer  that  Professor  Richter  sent  him  nearly  all 
the  compound  of  the  metal  remaining  from  the  investiga- 
tion of  its  properties,  for  the  purpose  of  illustrating  this 
discourse.  It  has  only  as  yet  been  detected  In  the  sine 
blende  of  Freiberg ; but  it  will,  doubtless,  soon  be  dis- 
covered in  larger  quantities,  and  its  compounds  more 
closely  studied. 

As  regards  the  spectra  of  the  well-known  metals,  our 
knowledge  has  been  much  increased  by  the  publication 
of  the  second  series  of  Kirchhotf  s maps  of  the  solar 
spectrum  and  the  spectra  of  the  chemical  elements  (Mac- 
millan and  Co.).  In  these  Kirchhotf  has  marked  the 
position  of  the  bright  lines  of  no  less  than  thirty  metals, 
and  indicated  those  which,  hm  they  coincide  with  a dark 
solar  line,  reveal  the  presence  of  the  particular  metal  in 
the  sun's  atmosphere.  Kirchhoff* s maps  now  embrace  the 
W’hole  of  the  visible  spectrum  from  the  line  a in  tho  ex- 
treme red  to  the  line  u in  the  indigo  ; beyond  these  limits 
the  intensity  of  the  light  passing  through  his  three  priams 
became  too  slight  to  enable  him  to  draw  the  lines.  The 
observations  thus  made  of  coincidences  of  metallic  with 
solar  lines  in  the  red  and  indigo  portions  of  the  spectTum, 
confirm  the  conclusions  drawn  by  Kirchhoff  from  his 
earlier  observations,  with  the  exception  of  the  presence  of 
potassium.  This  metal  is  not  seen  in  the  solar  atmosphere, 
the  potassium  red  line  is  not  coincident  with  the  solar 
a,  as  it  was  supposed  to  be,  nor  with  any  other  dark 
solar  line.  No  metal,  in  addition  to  those  previously 
observed,  was  found  to  possess  lines  coincident  with  solar 
lines,  and  hence  the  number  of  bodies  known  to  be 
present  in  the  sun  has  not  been  increased. 

The  experiments  of  Mr.  Huggins  on  the  spectra  of  tho 
metallic  elements,  made  with  an  instrument  of  six  prisms, 
although  not  yet  published  in  full,  promise  to  add  greatly 
to  our  knowledge  on  this  subject ; one  interesting 
observation  may  be  cited,  viz. : that  the  spectrum  of 
sodium  has  been  found  to  contain  three  pairs  of  lines 
in  addition  to  those  corresponding  to  the  dark  double 
* Phil.  Mag.  for  Rarob,  1864.  Serlss  4,  vol.  xxrii.  p.  199. 
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line  D,  and  that  these  also  coincide  with  dark  solar  lines, 
adding  to  the  evidence  previously  possessed  of  the 
existence  of  sodium  in  the  sun.  The  audience  had 
been  already  made  acquainted  with  Dr.  Miller's  im- 
portant researches  on  the  photographic  spectra  of  the 
metals,  and  with  the  valuable  observations  made  by  him- 
self and  Mr.  Huggins  on  the  spectra  of  the  iixed  stars. 
Connected  with  this  part  of  the  subject  may  be  men- 
tioned Professor  Stokes’s  interesting  investigation  on 
the  long  spectrum  of  the  electric  spark,  in  which  he 
ahowg  that  the  vapour  of  certain  metals,  such  as  iron 
and  magnesium,  when  heated  by  the  passage  of  an  electric 
•park,  emit  rays  of  so  high  a degree  of  refrangibility 
that  they  are  situated  at  a distance  from  the  lines  h,  ten 
times  as  great  ns  that  of  the  whole  visible  spectrum 
from  a to  u.  These  highly  refrangible  rays  only  become 
visible  at  the  highest  temperatures,  and  they  arc  not 
•ecu  in  the  solar  spectrum,  tdthough  the  leas  refrangible 
iron  and  magnesium  linos  are  present.  Hence  it  has 
been  suggested  that  the  temperature  of  the  sun  must  bo 
lower  than  that  of  the  electric  spark  in  which  these  lines 
are  developed.  This  conclusion  appeals  legitimate  only 
if  we  know  that  these  rays  of  high  refrangibility  are  not 
absorbed  in  passing  through  our  atmosphere  ; and  an  in- 
vestigation of  great  interest  here  presents  itself  for  those 
who  asceud  into  the  higher  regions  of  the  atmosphere. 

The  observations  of  Dr.  Robinson  upon  metallic  spectra 
have  led  this  astronomer  to  doubt  the  validity  of  some  of 
the  conclusions  arrived  at  by  Kirchhoff  concerning  the 
existence  of  a separate  and  uon-colucident  set  of  lines  in 
the  spectrum  of  each  metal.  It  seems,  however,  that  Dr. 
Robinson  employed  only  one  prism  and  a low  magnifying 
power,  so  that  we  must  conclude  that  the  observations  from 
which  he  deduces  the  coincidence  of  certain  lines  as 
proving  their  identity  in  several  metals,  cannot  impugn 
the  results  obtaiued  by  help  of  a larger  instrument  of 
sufficient  power  to  resolve  these  apparent  coincidences. 

The  original  statement  tna  le  by  Bunsen  and  Kirchhoff 
concerning  the  spectra  of  the  metals  still  remains  un- 
opposed by  a single  well- established  fact— the  statement 
namely,  that  when  a metal  is  heated  up  to  a certain  point, 
the  spectrum  of  its  incandescent  vapour  coutaius  a number 
of  tine  bright  lines  which  do  not  change  their  position 
with  increase  of  temperature,  and  are  not  coincident  with 
tire  lines  of  any  other  known  substance.  There  is,  how- 
ever, no  doubt  of  the  fact  that  in  the  spectra  of  certain 
metals  or  me'.allic  compounds  new  lines  are  developed  by 
increase  of  temperature;  and  also  that  certain  metals,  ns 
calcium,  barium,  and  strontium,  yield  spectra  of  twokiuds ; 
one  of  these,  seen  at  the  lower  temperature,  and  consist- 
ing of  broad  bands,  being  resolved  at  a higher  temperature 
into  bright  lines.  These  bright  lines  do  not  undergo  any 
further  change  on  elevation  of  temperature,  and  charac- 
terise the  true  metallic  spectrum,  whilst  the  band-spectrum 
is  probably  produced  by  the  incandescent  vapour  of  a 
metallic  compound  which  is  decomposed  at  a higher  tem- 
perature. 

Our  knowledge  of  the  spectra  of  the  non-metallic 
elements  is,  as  yet,  in  a very  incomplete  state.  To  the 
researches  of  Piiicker  we  are  especially  indebted  for  in- 
formation ou  this  subject ; he  has  shown  that  each 
metalloid  possesses  a peculiar  and  characteristic  spectrum  ; 
hydrogen,  for  instance,  yielding  only  three  bright  lines, 
all  of  which  are  coincident  with  dark  solar  lines;  and 
nitrogen  exhibiting  a complicated  series  of  bands.  Piiicker 
has  lately  come  to  the  conclusion  that  many  non- metallic 
elementary  bodies,  and  among  them  sulphur  and  nitrogen, 
exhibit  two  distinctly  different  spectra  when  the  tempera- 
ture is  altered,  in  this  respect  resembling  the  metals  of  the 
alkaline  tilth**.  This  difference  R dicker  ascribes  to  the 
existence  of  these  elements  in  two  allotropic  conditions. 

A singular  relation  with  regard  to  what  have  been 
termed  the  carbon  lines  was  observed  by  the  speaker.  It 
has  been  stated  that  all  the  various  forms  of  carbon  com- 


pounds when  in  the  state  of  incandescent  gas,  yield 
identical  spectra.  This  proves  not  to  be  the  case  ; the 
spectrum  obtained  from  the  flame  of  olefiant  gas  is 
different  from  that  obtained  by  the  electric  discharge 
through  a vacuum  of  the  same  gas;  whilst  the  spark 
passing  through  a cyanogen  vacuum  produces  a spectrum 
identical  with  that  of  the  olefiant  gas-flame,  and  through 
the  carbonic  oxide  vacuum  a spectrum  coincident  with, 
that  of  the  spark  through  olefiant  gas  vacuum. 

As  an  illustration  of  the  application  of  abstract  scientific 
principles  to  useful  practical  purposes,  the  speaker  stated 
that  he  had  lately  applied  spectrum  anal)  sis  t*>  the  manu- 
facture of  steel  by  the  Bessemer  process.  One  of  the  great 
drawbacks  to  the  successful  practical  working  of  Mr. 
Bessemer's  beautiful  process  for  converting  cast-iron 
directly  into  steel  has  been  the  difficulty  of  dctci mining  the 
exact  point  at  which  the  biust  of  air  pasting  through  the 
molten  metal  is  to  be  stopped.  The  conversion  of  tire 
tons  of  cast-iron  into  cast-steel  usually  occupies  from  fifteen 
to  twenty  minutes,  according  to  the  varying  conditions  of 
weather,  quality  of  the  iron,  strength  of  the  blast.  See.  If 
the  blast  be  continued  for  ten  seconds  after  the  propeT 
point  has  been  attained,  or  if  it  bo  discontinued  ten 
seconds  before  that  point  is  reached,  the  charge  becomes 
either  so  viscid  that  it  cannot  be  poured  from  the  convert- 
ing vessel  into  the  moulds,  or  it  contains  so  much  carbon 
as  to  crumble  under  the  hammer.  Up  to  the  present  lime, 
the  manufacturer  has  judged  of  the  condition  of  the  metal 
by  the  general  appearance  of  the  flame  which  issues  from 
the  mouth  of  tlm  converting  vessel.  Long  experience 
enables  the  workman  thus  to  detect,  w ith  maze  or  Uss 
exactitude,  the  point  at  which  the  blast  must  be  cut  off. 
It  appeared  to  the  speaker  that  an  examination  of  the 
spectrum  of  this  flame  might  render  it  possible  to  deter- 
mine this  point  with  scientific  accuracy,  and  that  thus  an 
insight  might  be  gained  into  the  somewhat  complicated 
chemical  chunges  which  occur  in  this  conversion  of  cast- 
iron  into  steel.  At  the  request  of  Messrs.  John  Brown 
ami  C’o.,  of  the  Atlas  Works,  Sheffield,  the  speaker  inves- 
tigated the  subject,  and  succeeded  in  obtaining  very  satis- 
factory and  interesting  results.  The  instrument  employed 
was  an  ordinary  Stcinhcil's  spectroscope,  furnished  with 
photographic  scale  and  lamp,  and  provided  with  a conve- 
nient arrangement  for  directing  the  tube  carrying  the  slit 
towards  auy  wuhed-for  part  of  the  flame,  and  for  clamp- 
ing the  wffiole  instrument  in  the  required  p*s»ition.  By 
help  of  such  an  arrangement  the  spectrum  of  the  flame 
can  be  most  readily  observed,  and  the  changes  which 
periodically  occur  can  be  m«*st  accurately  noted. 

The  light  which  is  given  off  by  the  (lame  in  this  process 
is  most  intense  ; indeed,  a more  magnificent  example  of 
combustion  iu  oxygen  cannot  be  imagined;  and  a cursory 
examination  of  the  flume-spectrum  in  its  various  phases 
! reveals  complicated  masses  of  dark  absorption  bauds  and 
J bright  lines,  showing  that  a variety  of  substances  are  pre- 
sent in  the  flume  iu  the  state  of  incandescent  gas.  By  s 
| simultaneous  comparison  of  these  lines  in  the  flonm- 
speclrunx  with  the  well-known  spectra  of  certain  elemen- 
tary bodies,  the  speaker  has  succeeded  iu  detecting  the 
presence  of  the  following  substances  iu  the  Bi.s4n.mcx 
flame  Sodium,  potassium,  lithium,  iron,  carbon,  phos- 
phorus, hydrogen,  and  nitrogen. 

A further  investigation  with  an  instrument  of  higher 
dispersive  and  magnifying  powers  than  that  employed  will 
doubtless  add  to  the  above  list ; and  an  accural*  and  pro- 
longed study  of  this  *pccitum  will  probably  yield  very 
important  information  respecting  the  nature  of  the  reactions 
occurring  within  the  vessel.  Already  the  investigation  i#  so 
far  advanced  that  tho  point  in  the  condition  of  the  metal 
at  which  it  has  beeu  found  necessary  to  stop  the  blast  can 
be  ascertained  with  precision ; and  thus,  by  the  applica- 
tion of  the  principles  of  spectrum  analysis  that  which 
previously  depended  ou  the  quickness  of  vision  of  a skilled 
eye  has  become  a matter  of  exact  scientific  observation. 


wcVv 


°J53*£ SS!'}  Academy  of  Sciences — Notices  of  Books. 


30J 


Another  interesting  practical  application  of  our  know- 
ledge concerning  tire  properties  of  the  kind  of  light  which 
certain  bodies  emit  when  hea'cd  is  the  employment  of  the 
light  evolved  by  burning  magnesium  wire  for  photographic 
purpiMe-'.  The  spectrum  of  this  light  is  exceedingly  rich 
in  violet  and  ultra-violet  rays,  due  partly  to  the  incande- 
scent vapour  of  magnesium,  and  partly  to  the  intensely- 
heated  magnesia  formed  by  the  combustion.  Professor 
Bunsen  and  the  speaker  in  1859  determined  the  chemically 
active  power  possessed  by  this  light,  and  compared  it  with 
that  of  the  sun  ; and  they  suggested  the  application  of 
this  light  for  the  purpose  of  photography.  They  showed  f 
that  a burning  surface  of  magnesium  wire,  which,  seen 
from  a point  at  the  sea's  level,  has  an  apparent  magnitude 
equal  to  that  of  the  sun,  effects  on  that  point  the  same 
chemical  action  as  the  sun  would  do  if  shining  from  a 
cloudless  sky  at  a height  of  9°  53'  above  the  horizon.  On 
comparing  the  visible  brightness  of  these  two  sources  of 
light,  it  was  found  that  the  brightness  of  the  sun’s  disc,  as 
measured  by  the  eye,  is  524*7  times  os  great  as  that  of 
burning  magnesium  wire  when  the  sun’s  zenith  distance 
is  6j°  22' ; whilst  at  the  same  zenith  distance  the  sun’s 
chemical  brightness  is  only  36*6  times  as  great.  Hence 
the  value  of  this  light  ns  a source  of  the  chemically  active 
rays  for  photographic  purposes  becomes  at  once  apparent. 

Professor  Bunsen  and  the  speaker  state  in  the  memoir 
above  referred  to  that  “ the  steady  and  equable  light 
evolved  by  magnesium  wire,  burning  in  the  air,  and  the 
immense  chemical  action  thus  produced,  render  this  source 
of  light  valuable  as  a simple  means  of  obtaining  a given 
amount  of  chemical  illumination,  and  that  the  combustion 
of  this  metal  constitutes  10  definite  and  simple  a source  of 
light  for  the  purpose  of  photo-chemical  measurement  that 
the  wide  distribution  of  magnesium  becomes  desirable. 
The  application  of  this  metal  as  a source  of  light  may 
even  become  of  technical  importance.  A burning  mag- 
nesium wire  of  the  thickness  of  0*297  millimetre  evolves, 
according  to  the  measurement  we  have  made,  as  much 
light  as  74  stearine  candles,  of  which  five  go  to  the  pound. 
If  this  lighted  lasted  one  minute,  0*987  metre  of  wire, 
weighing  o*  120  grammes,  would  be  burnt.  In  order  to 
produce  a light  equal  to  74  candles  burning  for  ten  hours, 
whereby  about  20  lbs.  of  stearine  is  consumed,  71*1 
grammes  (1$  ounces)  of  magnesium  would  be  required. 
The  magnesium  wire  can  be  easily  prepared  by  forcing 
out  the  metal  from  a heated  steel  press  having  a fine  open- 
ing at  bottom  ; this  wire  might  be  rolled  up  in  coils  on  a 
spiudle,  which  could  be  made  to  revolve  by  clockwork, 
and  thus  the  end  of  the  wire,  guided  by  passing  through 
a groove  or  between  rollers,  could  be  continually  pushed 
forward  into  a gas  cr  spirit  lamp  flame  in  which  it  would 
burn." 

It  afforded  the  speaker  great  pleasure  to  state  that  the 
foregoing  suggestion  hud  now  been  actually  carried  out. 
Mr.  Edward  Sonstadt  has  succeeded  in  preparing  mag- 
nesium on  the  large  scale,  and  great  credit  is  due  to  this 
gentleman  for  the  able  manner  in  which  he  has  brought 
the  difficult  »ubject  of  the  metallurgy  of  magnesium  to  its 
present  very  satisfactory  position. 

Some  fine  specimens  of  crude  ami  distilled  magnciium 
weighing  3 lbs.  weTe  exhibited,  as  mantifnct  tired  by  Mr. 
Sonsfadt's  process,  by  Messrs.  Hcllor  and  Co.,  of  Man- 
chester. 

The  wire  is  now  to  be  had  at  the  comparatively  lo\v  rale 
of  3d.  per  foot,  X and  half  an  iuch  of  the  wire  evolves  on 
burning  light  enough  to  transfer  a positive  image  to  a dry 
collodion  plate,  whilst  by  the  combustion  of  jo  grains  a 
perfect  photographic  portrait  may  be  taken,  so  that  the 
speaker  believed  that  for  photographic  purposes  alone  the 
magnesium  light  will  prove  most  important.  The  photo- 
chemical power  of  the  light  was  illustrated  by  taking  a 

t Phil.  Trans.  i*S*  p. 

From  Messrs.  Johnson  suul  Matthey,  of  Hatton  Gordon. 


portrait  during  the  discourse.  In  doing  this  the  speaker 
was  aided  by  Mr.  Brothers,  photographer,  of  Manchester, 
who  was  the  first  to  use  the  light  lor  portraituic. 


ACADEMY  OF  SCIENCES. 

June  13. 

A memoir  by  M.  Wurtz  announces  that  ho  has  formed 
hexylene  by  the  action  of  sodium  on  the  dihydiiodate  of 
dialiyl.  Several  other  hydrocarbons  with  high  boiling 
points  were  formed  at  the  same  time.  Hexylene  distils 
between  68“  and  70“  ; another  hydrocarbon,  C,  TI33,  formed 
in  the  reaction,  distilled  between  190“  and  acow. 

M.  V.  tie  Luynes  presented  a memoir  On  (he  Hydrio- 
date  and  Hydrate  of  liutyl* nte,"  which  he  describes  os 
isomeric  with  the  iodide  and  hydrate  of  butylc. 

The  French  chemists  are  still  busy  with  various  theories 
and  experiments  on  fermentation.  Two  notes  read  at  tho 
last  meeting  were  on  this  subject,  but  offer  nothing  to 
report. 

M.  Lefort  claims  priority  of  discovery  in  the  method  of 
separating  digitaline  by  dialysis,  alluded  to  last  week. 
He  deposited  a sealed  paper  with  the  Academy  some  time 
ago  describing  the  process  and  some  reactions  of  digitaline. 
Some  remarks  on  different  kinds  of  digitaline  in  use  in 
France  we  shall  append  to  the  paper  of  M.  G rondeau, 
which  W'O  shall  shortly  publish. 


NOTICES  OF  BOOKS’. 

Atmalen  der  Chemie  r md  der  Fharmacie.  May,  1864. 

Most  of  the  papers  in  this  Journal  relate  to  organic  che- 
mistry, and  are  of  little  general  interest.  They  include 
Researches  on  the  Uric  Acid  Group,  by  A.  Baeyer  ; a 
second  communication  on  Menthol,  by  A.  Oppenheim  ; a 
paper  on  Acrolein-ammonia,  and  a new  base  obtained  from 
it  by  distillation  by  Dr.  Claus  ; some  observations  on  Tar- 
tramide  and  Tartramimic  Acid,  by  K.  Grote,  who  also  gives 
on  analysis  of  Cystin,  and  some  remarks  on  Azolie  Acid, 
To  cystin  this  author  assigns  the  formula  CeH,NSjO„ 
that  is,  one  more  atom  of  hydrogen  than  former  expe- 
rimenters found.  Erdmann  describes  a new  basis  from 
Y aleral-ammonia,  and  Strecker  some  compounds  of  Vale- 
raldehyd.  Sclioyen  communicates  a method  of  obtaining 
butyric  acid  by  synthesis,  and  Beilstein  a paper  on  re- 
duction of  nitro-bodies  by  tin  and  hydrochloric  acid. 
Among  the  articles  to  which  we  may  return  is  one  on 
the  quantitative  estimation  of  uric  acid  by  Heiutz,  and 
another  on  the  purification  of  arsenical  sulphuric  acid 
by  Buchner,  who  removes  arsenious  acid  by  passing 
chlorine  through  hot  sulphuric  acid.  Should  arsenic  acid 
be  present,  he  reduces  this  to  am-niou*  acid  by  heating 
the*  sulphuric  with  a piece  or  two  of  charcoal,  and  then 
passes  tho  chlorine;  the  two  operations  may  be  con- 
ducted simultaneously.  Natanson  gives  a very  delicate 
test  for  protosalts  of  iron,  which  consists  in  adding  a 
solution  of  rhodianate  potash  to  the  iron  solution,  and  then 
shaking  it  up  with  a little  ether.  The  ether  becomes 
rose-coloured  or  blood  red  according  to  tho  amount  of  iron. 
Folding  makes  known  that  he  lias  found  a crystallised 
double  carbonate  of  soda  and  potash — 

KO,NaOtC,04+  12IIO. 

This  salt  was  obtained  from  a saltpetre  manufactory,  and 
also  from  a prussiate  of  potash  factory. 


Chemical  Moclety. — ‘ The  next  meeting  of  this 
Society  will  be  held  on  Thursday  next,  at  eight  o’clock, 
when  the  following  paper  will  be  read  On  the  Philo- 
sophy  of  Agriculture,”  by  Mr.  J.  T.  Way, 


gle 


3°6 


Correspondence — Answers  to  Correspondents. 


f Chemical  Nm, 
1 /hm  25,1991.' 


NOTICES  OF  PATENTS. 


Communicated  by  Mr.  Va  ogham,  Patent  Aoent,  15,  Southampton 
Building*,  Chancery  Lane,  W.C. 

Grants  of  Provisional  Protection  for  Six  Months. 

357.  Jean  Marius  Faget,  Bordeaux,  France,  “Improved 
apparatus  for  taking  up  the  emanations  and  the  gases  from 
boilers. — Petition  recorded  February  11,  1864. 

1310.  John  Har court  Brown,  Strand,  Westminster, 
“Improvements  in  treating  animal  substances  for  the 
manufacture  of  size,  pulp,  and  pulpy  matter,  and  convert- 
ing the  said  pulp  or  pulpy  matter  into  sheets,  slabs,  blocks, 
thread,  hollow  or  tubular  articles,  and  such  other  articles 
of  commerce  for  which  the  said  sheets,  slabs,  blocks, 
threads,  hollow  or  tubular  articles  may  be  applicable.” — 
Petition  recorded  May  26,  1864. 

Notices  to  Proceed. 

280.  John  Ilnwkins,  Walsall,  Staffordshire,  and  Charles 
Hawkins,  Sellv  Oak,  Worcestershire,  “Improvements  in 
the  manufacture  of  gas  for  illumination  and  other  pur- 
poses, and  in  apparatus  connected  with  the  same.” — Peti- 
tion recorded  February  2,  1864. 

299.  James  Young,  Bucklcrsbury,  London,  “ Improve- 
ments in  the  preservation  of  vegetable  and  animal  matters.” 
— Petition  recorded  February  4,  1864. 

301.  Eugcn  Lucius,  Frankfort* on- thc-Maine,  Germany, 
11  Improvements  in  the  separation  and  purification  of 
colours.” 

307.  Robert  Owen,  Manchester,  Lancashire,  “ Improve- 
ments in  apparatus  for  filtering  water  and  other  liquids.” 
— Petitions  recorded  February  5,  1864. 

340.  William  Clark,  Chancery  Lane,  Middlesex,  “ Im- 
provements in  apparatus  for  inhaling  air  when  charged 
wih  vapours.’ * — A communication  from  Charles  Pierre 
Badlemont,  Boulevard  St.  Martin,  Paris. 

341.  Brcreton  Todd,  Falmouth,  Cornwall,  “ Improve- 
ments in  compositions  to  be  used  to  prevent  the  oxidation 
of  iron,  the  fouling  of  nhips’  bottoms,  and  other  sub- 
merged thing*,  and  also  preserving  wood  from  decay  and 
worms.” 

342.  Angier  March  Perkins,  Francis  Street,  Regent’s 
Square,  Middlesex,  “Improvements  in  w'arming  rooms 
and  buildings." 

3+6,  Peter  Spence,  Newton  Heath,  Lancashire,  “ Im- 
provements in  the  manufacture  of  sulpho-cyanide  of  am- 
monium and  other  sulpho-cyanides." — Petitions  recorded 
February  9,  1864. 

403.  James  Wadsworth,  Heaton  Norris,  Lancashire, 
“ Improvements  in  the  methods  of  softening  or  dissolving 
bone,  horn,  hair,  leather,  curriers'  shavings,  raw  hide 
scraps,  wool,  woollen  rags,  or  other  animal  matters.” — 
Petition  recorded  February  17,  1864. 

62 1.  Hugh  Simestcr,  New  Street,  Dorset  Square,  and 
John  Bainbridge,  Ely  Place,  Middlesex,  “Improvements 
in  register  stoves  or  fireplaces  and  furnaces  conducing  to 
the  consumption  of  smoke,  and  applicable  to  warming, 
ventilating,  cooking,  and  other  purposes." — Petition  re- 
oorded  March  12,  1864. 

1325.  John  William  Lees,  Waterhead  Mill,  near  Old- 
ham, Lancashire,  “ Certain  improvements  in  the  method 
of  cleaning  and  preventing  the  formation  of  deposits  upon 
the  heating  apparatus  employed  in  boilers  for  generating 
steam." — Petition  recorded  May  28,  1864. 


CORRESPONDENCE. 

The  Silicates  of  Thallium  and  Alkalies. 

To  the  Editor  of  the  Chemical  News. 

Sir, — Having  from  time  to  time  taken  much  interest  in 
the  researches  into  the  uses  and  properties  of  thallium 
which  have  appeared  in  the  Chemical  News,  I have  often 
thought  of  suggesting  an  investigation  into  the  silicates 
of  thallium  compounds,  of  which  I have  hitherto  seen  no 
notice  or  hint  in  any  publication. 


It  would  be  very  interesting,  and  probably  of  practical 
importance*  to  ascertain  how  far  its  properties  are  avail- 
able for  producing  new  tinta  in  glass  staining,  kc.  But 
what  would  make  the  subject  of  more  immediate  interest 
to  me  would  bo  to  learn  the  behaviour  of  the  soluble  salts 
of  thallium  with  pure  solutions  of  the  alkaline  silicates, 
and  the  re* solution  of  the  gelatinous  precipitates  in  the 
concentrated  solutions  of  silicates  of  soda,  &c. 

The  solubility  of  the  gelatinous  precipitates  of  all  sili- 
cates in  solutions  of  the  alkaline  silicates  I claim  as  a dis- 
covery of  ray  own,  and  with  the  greater  confidence  os  there 
is  no  hint  in  the  investigations  of  Fuchs  and  of  Khollmar 
of  this  property  ; no  mention  of  it  in  the  Chemical  News, 
except  in  connection  with  my  invention  ; no  mention  of  it 
in  Dr.  Percy’s  lectures,  now'  appearing  in  your  publication ; 
no  recognition  of  it  in  Liebig’s  “ Agricultural  Chemistry,’* 
although  the  explanation  of  the  structure  of  rocks  must 
be  imperfect  without  a recognition  of  it,  and  agricultural 
chemistry  necessarily  modified  in  accordance  with  it. 

If  the  subject  be  of  that  importance  which  I deem  it  to 
be,  the  insertion  of  these  few  iines  in  the  Chemical  News 
will,  no  doubt,  soon  set  those  who  are  most  competent  in 
the  field  of  science  to  pursue  the  investigation  both  in  its 
practical  and  scientific  bearing.  I am,  kc. 

Henry  Ellis. 

ranger,  Juno  18. 

[We  believe  it  is  a w’ell-know’n  and  obvious  fact  that 
gelatinous  6ilica  will  dissolve  in  an  alkaline  silicate. 
—Ed.  C.  A’.] 


ANSWERS  TO  CORRESPONDENTS. 

*,♦  We  hare  the  pleasure  of  informing  our  readers  that 
ice  have  made  arrangements  trith  an  eminent  scientific 
writer  to  supply  the  Chemical  News  trith  a tceekly  letter 
from  Paris,  which  wiU  contain  all  the  Continental  scien- 
tific news  down  to  within  a day  or  two  of  publication . 
Pcs  ides  being  acquainted  with  most  of  the  Parisian 
savans,  the  writer  in  question  has  peculiar  facilities  for 
obtaining  scientific  information,  being  connected , in  a 
literary  capacity,  with  two  of  the  leading  scientific  Jour- 
nals of  Europe.  The  first  letter  will  appear  in  our  next 
number,  commencing  J‘ol.  X.  We  shall  at  (he  same  time 
commence  a series  of  Lectures  by  Professor  Wurtz,  deli- 
vered before  a popular  audience.  In  these  will  be  found 
a clear  and  original  exposition  of  the  principles  of  chemical 
science.  Dr.  Croce  Calvert's  Cantor  Lectures  are  being 
rewritten  for  the  Chemical  News  by  the  author,  and  wilt 
be  commenced  early  in  the  volume. 

In  our  notices  of  books  we  shall  greatly  enlarge  the  plan  ir« 
have  recently  adopted  of  giving  a resvim6  of  the  contents 
of  foreign  journals,  so  as  to  lay  before  our  readers  an 
analysis  of  the  contents  of  the  leading  scientific  Journals 
in  Europe  as  they  appear. 

Arrangements  are  also  being  made  by  which  we  shall  publish 
a greater  number  of  original  articles  in  scientific , tech- 
nical, and  pharmaceutical  chemistry,  and  in  physical 
science. 

»,•  All  Editorial  Communications  arc  to  l>c  addressed  to  the  Forroa, 
and  Advert isments  and  Easiness  Communications  to  the  Pcbljahka,  at 
the  Office,  1,  Wine  Office  Court,  Fleet  8troet,  Londou,  E C. 


T.  A*.— Your  questions  shall  receive  an  answer  next  week. 

Stndiosvs.— Received.  Shall  appear  next  week. 

Sodiu w.— It  is  soluble  to  any  oxtsnt  Au  excess  of  alkali  favour* 
the  solution. 

J.  Austin  — Wo  know  no  better  way. 

O At. — I.  Use  soda  ash.  2.  Apply  to  Mr.  Harrison,  bookseller. 
Pall-mall,  London. 

R.  L.  S. — 1.  The  ’rcferenco  to  th«  original  is  given  at  page  66.  but 
the  esaav  is  now  published  in  a separate  Juan,  and  may  Lv*  bait  of  s 
French  bookseller  2.  We  are  unable  to  give  yon  more  information 
on  this  matter.  You  wilt  no  doubt  find  an  abstract  of  the  paper  1b 
tbo  Proceedings  Of  tho  Belgian  Academy. 

Receirtd. — R.  VTarington. 
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On  the  Analysis  of  Mineral  Phosphates,  by  It.  Wa RING- 

TON,  jun.,  F.C.S.,  Assistant  to  Professor  Church, 

Royal  Agricultural  College , Cirencester, 

The  minerals  which  are  at  the  present  time  chiefly 
resorted  to  as  sources  of  phosphoric  acid  are  apatite, 
guano,  and  coprolite.  The  analysis  of  some  of  these, 
as  of  the  purer  forms  of  apatite,  and  of  Peruvian  guano, 
presents  but  little  difficulty,  at  least  when  the  com- 
mercial value  of  the  mineral  is  the  object  in  view,  but 
when  we  come  to  substances  like  coprolite,  or  the  curious 
altered  guano  known  as  sombrerite,  the  case  is  different. 
These  minerals  generally  contain  a considerable  amount 
of  oxide  of  iron  and  ulumina,  besides  lime,  magnesia,  &c., 
and  we  have  to  solve  the  serious  problem  of  the  estima- 
tion of  phosphoric  acid  in  the  presence  of  these  bases, 
as  well  as  their  separation  from  each  other. 

On  consulting  standard  manuals  of  analysis,  it  is 
presently  seen  that  very  few  of  the  processes  there  re- 
commended for  the  determination  of  phosphoric  acid  are 
here  applicable.  The  molybdic  acid  method  is  inad- 
missible from  the  large  amonnt  of  phosphoric  acid  to  he 
determined.  The  mercurial  method  fails  us  owing  to 
the  presence  of  alumina.  The  uranium  method  is  equally 
unavailable  from  the  presence  of  iron,  or  can  be  em- 
ployed onlv  if  the  iron  be  previously  reduced  by  means 
of  protochloride  of  uranium.  The  tin  method  is  free 
from  all  these  objections,  and  is  no  doubt,  when  care- 
fully conducted,  an  excellent  process,  hut  the  time  it 
takes  up  is  considerable,  and  it  appears  for  other  reasons 
to  be  unfitted  for  very  general  use. 

Different  methods  have  been  employed  by  individual 
chemists,  hut  none  have  proved  so  eminently  satisfactory 
as  to  be  extensively  adopted.  In  this  state  of  the  case, 
the  result  of  some  experiments  recently  made  in  this 
laboratory  may  not  he  unacceptable  to  the  agricultural 
analyst. 

The  subject  divides  itself  into  two  parts,  the  estimation 
of  phosphoric  acid  and  of  the  alkaline  earths,  and  the 
estimation  of  oxide  of  iron  and  alumina.  In  the  first 
part  of  the  subject  we  have  to  describe  two  methods, 
which  were  found  to  yield  satisfactory  results,  the  first 
has  not,  I think,  previously  been  employed  in  the  analysis 
of  ferruginous  phosphates. 

The  nitric  acid  solution*  of  the  mineral,  previously 
freed  from  silica  in  the  usual  way,  is  treated  cautiously 
with  dilute  ammonia  to  remove  all  unnecessary  excess 
of  acid,  the  clear  liquid  is  then  treated  in  one  of  two 
wnvs ; either  an  excess  of  neutral  acetate  of  lead  is 
added,  or  the  solution  is  treated  with  nitrate  of  lead,  and 
digested  with  successive  portions  of  finely -powdered 
litharge  till  slightly  alkaline,  the  liquid  in  this  case 
being  finally  acidified  with  a few  drops  of  acetic  acid. 
The  former  plan  is  generally  to  be  preferred,  though 
the  precipitate  is  considerably  more  bulky,  os  onlv  a 
portion  of  the  iron,  and  probably  none  of  the  alumina, 
is  in  this  case  precipitated  with  the  phosphoric  acid. 

The  precipitated  phosphate  of  lead  is  warmed  for  some 
minutes  to  induce  aggregation,  and  then  thoroughly 
washed  by  decantation,  the  washings  being  filtered. 
The  washing  water  should  be  slightly  warm,  and  contain 

• When  nitric  ecid  alone  is  used  to  effect  the  notation  of  u coprolito 
a trace  of  p iusphorlcacid  la  sometimes  left  with  tho  adieu;  it  is  there- 
fore >of»t  to  dU*olTc  in  hrdrnchlorie  add,  turd  after  tho  evaporation 
to* drjnc*e  to  rvdissoive  with  nitric  acid. 
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a little  acetate  of  ammonia,  otherwise  the  filtreto  is  apt  to 
be  turbid. 

There  arc  several  ways  of  treating  tho  precipitate : it 
may  be  dissolved  in  nitric  acid  (which,  for  this  purpose, 
must  not  be  too  weak),  the  solution  diluted,  and  the  lead 
precipitated  by  means  of  sulphuretted  hydrogen;  or  tho 
nitric  solution  may  be  treated  with  an  excess  of  sul- 
phuric acid,  and  the  lead  precipitatod  as  sulphate.  The 
first  plan  is  unexceptionable,  and  yields  exceUen  t results , 
the  necessary  dilution  entails,  however,  a subsequent 
concentration,  which  occupies  some  time.  If  acetate  of 
lead  has  been  used,  perhaps  the  best  plan  for  ordinary 
purposes  is  to  treat  the  phosphate  of  lead  with  oxalis 
acid  and  a few  drops  of  oxalate  of  potash.  The  decom- 
position is  rapid  and  complete;  the  oxalate  of  lead  may, 
after  a short  time,  be  separated  by  filtration.  Oxalio 
acid  does  not  perfectly  decompose  the  highly  aggregated 
precipitate  obtained  with  nitrate  of  lead  and  litharge. 
The  action  of  sulphuric  acid  on  the  precipitate  is  incom- 
plete, whether  nitrate  or  acetate  of  lead  has  been  em- 
ployed. Oxalate  of  lead  is  nearly  insoluble  in  oxalio 
acid;  its  solution,  if  treated  with  sulphuretted  hydrogen 
water,  appears  only  very  slightly  discoloured  when  look- 
ing through  a depth  of  several  inches. 

The  lead  being  separated,  the  solution  now  contains 
the  whole  of  the  phosphoric  aoid,  with  a little  iron ; some 
citric  acid  is  added,  and  an  excew  of  ammonia ; the  clear 
solution  is  finally  treated  with  magnesia  mixture,  and 
the  phosphorie  acid  separated  in  the  usual  wav. 

The  lime,  magnesia,  and  alkalies  are  readily  deter- 
mined in  the  original  filtrate  from  the  phosphate  of 
lead,  the  excess  of  lead  being  first  precipitated  by  means 
of  sulphuretted  hydrogen.  A little  citric  acid  must  be 
added  before  the  solution  is  made  ammoniaoal  for  tho 
determination  of  magnesia,  to  hold  in  solution  the  oxide 
of  iron  and  alumina. 

This  method  lias  the  advantage  of  speed,  and  admita 
of  the  convenient  determination  of  all  the  bases  except 
iron  and  alumina ; its  accuracy  has  been  carefully  tried 
by  operating  on  artificial  mixtares  of  known  composi- 
tion. The  results  were  very  satisfactory. 

The  next  method  we  havo  to  describe  is  an  old  one. 
It  is  not  adapted,  like  the  preceding,  to  form  part  of  a 
complete  analysis,  as  the  magnesia  and  alkalies  cannot 
be  conveniently  determined;  it  will  bo  found,  however, 
when  conducted  as  here  described,  a very  good  method 
for  commercial  purposes;  it  gives  the  best  results  when 
the  amount  of  oxide  of  iron  and  alumina  present  is  but 
small. 

The  acid  solution  of  the  mineral  after  separating  silica, 
is  cautiously  treated  with  dilute  ammonia  till  a slight 
permanent  opalescence  is  produced ; a drop  or  two  of 
oxalic  acid  is  then  added,  and  tho  fluid  allowed  to  stand ; 
the  opalescence  will  disappear,  and  the  solution,  if  iron 
is  present,  will  become  yellow.  An  excess  of  oxalate  of 
ammonia  is  now  added,  and  the  fluid  wanned  for  some 
time  to  aggregate  the  oxalate  of  lime,  which  is  then 
collected  on  a filter.  The  filtrate  is  concentrated,  some 
citric  acid  added,  and  ammonia  in  excess,  the  phosphoric 
acid  is  then  precipitated  with  magnesia  mixture. 

The  oxalate  of  limo  obtained  will  bo  found  quite  free 
from  phosphoric  acid ; its  amount,  however,  will  be  a 
little  below  the  truth,  from  the  partial  solubility  of  oxa- 
late of  lime  in  oxalic  acid.  If  to  avoid  this  error,  we 
attempt  to  neutralise  the  liquid  before  collecting  the 
lime,  phosphate  of  iron  and  alumina  fall  with  the  preci- 
pitate. The  deficiency  of  lime  amounted  in  the  experi- 
ments to  rather  less  than  Haifa  per  cent.;  the  precipitate 
of  phosphate  of  magnesia  is  not,  however,  in  excesa  to 
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that  amount,  as  the  citrio  acid  not  only  holds  in  solution 
oxide  of  iron  and  alumina,  but  also,  to  some  extent,  oxa- 
late of  limef.  A trace  of  lime  will,  nevertheless,  always 
be  found  in  the  magnesia  precipitate,  not,  however, 
sufficient  to  vitiate  the  result  for  any  ordiuary  purpose, 
if  the  operation  has  been  properly  conducted. 

Citric  acid  should  in  every  case  be  preferred  to  tartaric, 
on  account  of  the  superior  solubility  of  its  compounds 
with  magnesia^. 

It  has  been  suggested  that  oxalate  of  magnesia,  being 
a sparingly  soluble  salt,  is  likely  to  fall  with  the  phos- 
phate, and  also  that  fluoride  of  magnesium  when  pre- 
sent would  be  precipitated.  These  two  sources  of  error 
appear,  however,  to  bo  removed  by  the  presence  of  citric 
acid.  In  experiments  on  tho  point  no  precipitate  of 
these  salts  was  obtained  whon  citric  acid  was  present, 
though  occurring  readily  in  its  absence.  The  use  of  a 
great  excess  of  magnesia  is,  however,  always  to  be 
avoided. 

We  turn  now  to  the  second  part  of  oar  subject,  the 
determination  of  alumina  aud  oxide  of  iron  ; this  has  to 
be  effected  in  a separate  analysis.  One  of  the  advantages 
promised  by  the  tin  method  already  referred  to,  is,  that 
it  admits  of  the  determination  of  all  the  bases  in  one  por- 
tion. We  find,  however,  a hint  in  Fresenius  that  if 
much  iron  is  present,  a portion  of  this  is  held  by  the 
binoxide  of  tin.  In  experiments  mode  with  this  method 
3 per  cent,  only  of  oxide  of  iron  was  obtuiued  from  a 
coprolite  known  to  contain  5 per  cent. ; the  alumina  was 
apparently  unaffected.  This  is  particularly  unfortunate, 
as  the  separation  of  phosphoric  acid  by  the  tin  leaves  the 
bases  all  as  nitrates,  and  consequently  admitting  of  easy 
se  pa  ration. 

Alumina  is  best  determined  by  precipitating  the  acid 
solution  with  excess  of  caustic  soda,  digesting  for  some 
time,  and  finally  separating  the  clear  fluid  by  decanta- 
tion and  filtration.  The  solution  contains  the  alumina 
plus  phosphoric  acid.  The  phosphoric  acid  is  easily  re- 
moved by  treating  cautiously  with  chloride  of  barium 
till  it  censes  to  produces  precipitate.  A little  carbonate 
of  soda  is  then  added  to  remove  the  excess  of  baryta ; 
lastly,  some  more  caustic  soda.  The  whole  is  warmed 
and  filtered.  The  alumina  is  separated  from  the  filtrate 
iu  the  usual  way. 

The  original  precipitate  by  soda  contains  the  whole  of 
the  iron.  This  is  best  determined  by  flic  volumetric 
method  with  permanganate  of  potash.  If,  however,  a 
gravimetric  determination  is  desired,  we  proceed  os 
follows  : — The  precipitate  containing  the  mixed  oxide  of 
iron  and  phosphate  of  lime  is  dissolved  in  hydrochloric 
acid,  a slight  excess  of  ammonia  added,  and  finally  a 
considerable  excess  of  acetic  acid.  The  fluid  is  gc-utly 
wormed  for  a few  minutes.  Tho  precipitated  phosphate 
of  irou  is  then  thoroughly  washed  by  decantation.  Thus 
obtained,  the  phosphate  of  iron  always  contuins  a por- 
tion of  phosphate  of  lime.  Nearly  the  whole  of  this 
may  be  got  rid  of  by  redissolving  the  precipitate  aud 
treating  with  ammonia  and  acetic  acid  as  before.  The  pre- 
cipitate may  then  be  collected;  its  formula  is  I’e.,0,  Ft),. 
The  following  is  perhaps  a more  strictly  accurate  method 
of  procedure.  The  washed  phosphate  of  iron  is  dissolved 
in  a small  quantity  of  oxalic  acid,  a little  oxulato  of 
potash  added,  and  the  whole  warmed.  Any  oxalate  of 
lime  formed  is  si  pa  rated  by  filtration,  and  the  filtrate 
boiled  for  some  time  with  a considerable  excess  of 
caustic  potash.  The  precipitate  consists  of  pure  oxide 
of  iron,  the  potash  having  removed  the  whole  of  the 

t Spilirr.  Quart.  Joum.  See.,  * tio. 
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phosphoric  acid.  5 The  oxide  of  iron  is  to  be  thoroughly 
washed  by  decantation,  redissolved,  precipitated  by  am- 
monia, collected,  and  weighed.  The  results  are  accurate. 

Lime  and  magnesia  may,  if  it  ia  wished,  be  determined 
iu  the  filtrate  from  the  phosphate  of  iron. 

The  processes  we  havo  now  mentioned  have  all  been 
carefully  tested,  both  qualitatively  and  quantitatively. 
Many  of  tho  reactions  treated  of  are  probably  quite 
familiar  to  tho  readers  of  the  Chemical  News;  the 
detailed  description  has,  however,  seemed  necessary  to 
give  a complete  view  of  the  subject.  In  conclusion,  I 
must  express  ray  obligations  to  Mr.  C.  Jacobsen,  a 
graduate  of  the  College,  for  his  valuable  assistance  ia 
these  experiments. 

Researches  on  Oxygen,  by  Dr.  0.  Meissner. 

Our  attention  has  been  coiled  to  a book  with  the  above 
title  ;||  the  contents  are  so  important  as  to  deserve  more 
than  an  ordinary  review.  We  propose,  therefore,  to 
give  as  concisely  as  possible  an  abstract  of  parts  of  the 
work,  so  that  our  readers  may  have  clearly  before  them 
the  views  of  the  author,  aud  the  experiments  by  which 
they  are  supported. 

We  may  pass  over  the  introduction — in  which  the 
author  gives  a rapid  sketch  of  the  history  of  Scbonbein’s 
discoveries,  and  the  researches  of  other  chemists  on  ozone 
— ond  pass  at  once  to  the  chapter  on  “ Electrised  Oxygen." 

The  apparatus  used  by  Dr.  Meissner  was  a modifica- 
tion of  an  instrument  by  Siemens,  recommended  by 
Von  Bubo.  It  is  constructed  as  follows: — Twelve  very 
due  copper  wires,  about  five  decimetres  long,  are  each 
inserted  into  a very  thin  glass  tube  a little  longer  than 
the  wire, and  about  0-33  millimetres  in  diameter.  Etch 
of  these  tubes  is  sealed  at  ono  end,  and  at  the  other  end 
is  fused  a thin  platinum  wire,  which  is  twisted  with  the 
copper  wire  within  the  tube,  and  projects  some  centi- 
metres outside  the  tube.  The  twelve  tubes  thus  mad  • 
are  arranged  within  a larger  glass  tube  seven  milli- 
metres wide  and  six  decimetres  long,  so  that  the  pro- 
jecting platinum  wires  of  six  of  them  are  at  one  end, 
and  those  of  the  oilier  six  are  at  the  other  end  of  the 
wide  tube.  These  two  sets  of  wires  are  each  twisted 
about  a larger  platinum  wire,  which  passes  through  a.. cl 
is  fused  into  the  wall  of  the  wide  tube.  The  tubes  of 
the  one  bundle  are  distributed  as  equally  as  possible 
among  those  of  the  other,  and  placed  in  close  contact,  so 
that  the  spaces  surroundiug  them  may  be  as  narrow  as 
possible.  [An  excellent  drawing  of  this  apparatus 
accompanies  the  book.] 

When  the  ends  of  these  larger  platinum  wires  are  con- 
nected with  the  secondary  coil  of  a powerful  induction 
apparatus,  the  discharge  takes  through  the  walls  of  the 
smaller  tubes,  anil  through  tho  air  which  sunounds 
them.  The  passage  of  tho  electricity  takes  place  with- 
out sparks,  and  with  very  little  noise.  On  approaching 
tho  ear  only  a faint  crackling  noise  is  heard.  In  the 
daik  the  bundle  of  small  tubes  is  seen  to  be  illuminated 
through  its  wholo  length  with  a reddish-violet  light. 

It  is  obvious  that  in  the  above-described  apparatus 
platinum  wires  may  be  used  through  the  whole  system. 

By  the  passage  of  the  electricity  the  air  surrounding 
the  smalt  tubes  is  strongly  ozonised,  and  by  means  of  a 
suitable  arrangement  this  ozonised  air  may  be  removed 
for  examination  and  fresh  supplied.  The  author  effected 
this  by  the  pressure  of  a gasometer. 

$ Northcoto  and  Church.  y*ert.  Jour.  Ckcot.  Sec.,  vL,  t|. 
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In  the  course  of  the  experiments  it  was  found  to  be 
necessary  that  the  air  should  be  perfectly  dried  before  it 
was  electrised.  Some  difficulty  was  ex|»eriencod  in 
accomplishing  this,  but  the  author  succeeded  at  last  by 
using  next  the  gasometer  a wide  tube  over  a metro  long, 
filled  with  pieces  of  chloride  of  calcium,  and  then  two 
or  three  tubes  together  at  least  one  or  one  and  a- half 
metres  long,  filled  with  coarse  glass  powder  drenched 
with  English  sulphuric  acid.  The  perfectly  dried  air, 
after  passing  through  the  ozoniser,  was  submitted  to  re- 
agents in  receivers  of  ^loss  connected  with  the  ozoniser 
by  means  of  mercury  joints,  this  metal  being  unaffected 
by  dry  ozone.  [This  part  of  the  apparatus  is  also  figured 
in  the  book.] 

The  first  point  the  author  set  about  investigating  was 
whether,  besides  the  formation  of  ozone,  any  other 
changes  were  produced  in  oxygen  by  the  passage  of 
electricity.  He  found  that  when  the  ozonised  air  was 
passed  through  a strong  solution  of  iodide  of  potassium 
it  was  deprived  of  every  trace  of  ozone ; but  when  this 
dcozonistd  air  was  passed  through  pure  water,  it  re- 
appeared us  a thick  white  mist,  sometimes  so  thick  as 
to  render  tho  surface  of  the  water  quite  opaque.  The 
mist  resembles  that  formed  by  tho  cooling  of  steam. 
Temperature  seemed  to  have  no  perceptible  effect  on  the 
mist,  as  it  was  formed  equally  when  the  air  was  at  350 
and  o°  C.  It  appeared  also  when  the  air  passed  merely 
through  a moistened  tube,  and  sometimes  when  it 
escaped  from  a weak  solution  of  iodide  of  potassium. 
But  when  the  solution  of  iodide  was  concentrated,  and 
especially  when  the  air  was  afterwards  passed  through 
a chloride  of  calcium  tube,  no  mist  appeared  until  the 
air  again  came  in  contact  with  water,  showing  that  a 
certain  amount  of  aqueous  vapour  is  necessary  to  its 
formation. 

The  appearance  of  the  mist  ceases  directly  the  induc- 
tion apparatus  ceases  to  work,  and  is  denser  or  lighter 
according  as  the  electrical  action  is  vigorous  or  weak. 
It  is  seen  j’ust  as  well  when  pyrognllic  acid  or  other 
deozonising  agents  arc  used  in  place  of  iodide  of  potas- 
sium, and  moreover  is  formed  when  the  dry  electrised 
air  comes  at  once  in  contact  with  water. 

Pure  oxygen,  however  procured,  when  electrised  in 
the  same  w ay,  gave  the  same  appearance,  while  hydrogen 
and  nitrogen  suffered  no  change.  The  author  was  thus 
led  to  the  conclusion  that  when  oxygen  is  electrised 
another  modification  is  produced  simultaneously  with 
ozone,  which  he  naturally  concluded  was  Schonbein’s 
antozone.  He  failed  at  first  to  establish  the  identity, 
and  therefore  £ave  the  name  atmiione  (or/df* — I smoke 
or  fume)  to  this  smoke- forming  modification  of  oxygen. 
In  the  end,  however,  his  researches  left  no  doubt  of  the 
identity  of  atmizone  with  antozone. 

(To  he  continued.) 


Hat  Each  of  the  Four  Atoms  of  Hydrogen  in  CH„  the 

Simplest  Hydrocarbon,  the  same  Function  t by  J. 

Alfkkd  Wanklyn. 

A SIMILAR  question  has  often  been  asked  respecting  am- 
monia, and  the  answer  to  the  one  will  have  an  obvioua 
bearing  on  the  answer  to  the  other. 

It  will  be  admitted  that  tho  finding  of  different  com- 
pounds in  which  an  equivalent  of  the  hydrogen  is  re- 
placed by  the  same  monatomic  element  will  settle  the 
point  in  the  negative. 

Such  eases  are  easily  found.  Subatitntion  by  bromine 
furnishes  one  example. 

Bromide  of  methyl  boils  at  i}°  C.  It  is  obtained  by 


the  action  of  bromine  and  phosphorus  upon  methylie 
aloohol.  Any  doubt  that  wo  might  have  about  the  real 
boiling  point  of  the  bromide  of  methyl  will  be  removed 
by  the  consideration  that  the  boiling  point  of  bromide 
of  ethyl  is  well  known  (+o°  C.),  and  that  13°  C.  is  just 
about  the  calculated  boiling  point  for  the  corresponding 
methyl  compound. 

A compound  isomeric  with  bromide  of  methyl  was 
obtained  by  Bunsen  from  tho  brom-hydrate  of  kakodylio 
acid.  This  compound  is  a gas.  It  condenses  at  about 
— 170  C. 

)H 

C > H boils  at  13*  C. 

) llr 
• H 

C | jjr  boils  at  — 17“  C. 

) H 

Chlorine  substitution  also  gives  different  compounds. 
Thus,  chloride  of  methyl  obtained  by  means  of  methylie 
nlcohol,  chloride  of  sodium,  and  sulphuric  acid  is  different 
from  the  body  obtained  by  acting  upon  marsh  gas  by 
means  of  chlorines. 

Bayer  has  found  tho  chloride  of  methyl  prepared 
according  to  the  former  process  dissolves  in  water  at 
1 40  C.  to  the  extent  of  4*17*  times  (•*.#.,  one  volume  of 
water  dissolves  4*17*  volumes  of  the  gas). 

The  compound  prepared  from  marsh  gas,  on  tho  other 
hsnd,  is  dissolved  only  to  tho  extent  of  0*08  at  140  C. 
Moreover,  the  former  of  these  bodies  forms  a crystalline 
hydrate  with  water,  the  latter  none.  (See  Baye/s  paper.) 

We  are,  therefore,  forced  to  admit  that  the  hydrogen 
in  the  moat  simple  hydrocarbon  hns  not  all  of  it  the  samo 
function  ; and  since  there  is  an  isomer  of  the  bromido 
and  of  the  chloride  of  methyl,  we  should  expect  to  find 
an  isomer  of  methyl  alcohol  itself. 

Loudon  Ins'  Hutton,  June,  1864. 


On  the  Determination  of  Solubilities  * 
by  Frank  H.  Stoker. 

The  term  “solubility  w is  to  be  taken  in  its  most  com- 
prehensive sense.  1 have  no  intention  of  attempting  a 
strict  definition  of  the  word,  or  of  discussing  the  forces 
upon  which  solution  may  depend.  In  the  present  stato 
ot  science,  the  collection  of  experimental  data,  and  the 
study  and  comparison  of  well-authenticated  special  ob- 
servations, seem  to  be  of  far  greater  importance  than  tho 
disputes  of  the  earlier  chemists  whether  the  phenomena 
in  question  should  be  referred  to  the  domain  of  chemical 
affinity,  or  be  studied  as  a purely  physical  problem.! 
It  need  only  be  remarked  that  I am  accustomed  to  class 
among  phenomena  of  solubility  all  those  reactions  of 
liquids  upon  solid  bodies,  and  those  combinations  of 
liquids  with  liquids — excluding,  for  the  present,  molten 
metals  and  other  substances  in  a state  of  igneous  fusion 
— in  which  the  chemical  force  as  understood  by  Ber- 
zelius, for  instance,  is  not  the 'principal,  and,  as  it  were, 
overwhelming  force  in  action  ; wo  may  have,  perhaps, 
“ solution  " depending  upon  merely  physical  forces,  like 
adhesion  or  cohesion,  and  also  upon  these  forces  plus  a 
certain  amount  of  chemical  force.  It  can,  indeed,  hardly 

• Extracted  ftwn  the  Preface  to  the  " Piret  Outline*  of  a Dictionary 
of  the  tolulilUtleN  of  Chcrmral  .Subaeancea.'’ 

1 Dan*  lea  acicncea  uaturcllon,  et  Mirtout  dan*  la  chimte,  lea  grfn*- 
mlitcs  doiveoi  n&odter  do  la  oonnalaannca  mlnutic-uao  d«  chaque  fait, 
ct  non  la  prrfc«5dor.— Oay-Luamc,  Prouder  Memoir®  sur  la  i)ia®ot”* 
bUllic  dc*  6*1*  dan*  l’Eau. 
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admit  of  a doubt  that  the  chemical  force  is  exerted  in 
man;  cases  of  solution,  while,  at  the  same  time,  other 
forces  unquestionably  come  into  play,  in  which  connection 
the  old  adago  that  “ like  dissolves  like  " should  be  borne 
in  mind.  Hence,  while  the  manifestations  of  chemical 
affinity  proper,  as  evinced  by  the  combination  of  bodies 
in  simple  and  definite  proportions,  constitute  the  main 
subject  of  chemical  text-books,  many  of  the  less  clearly 
defined  phenomena  of  chemical  science  mny  fairly  come 
within  the  scope  of  a treatise  on  solubilities.  Thus, 
though  in  the  term  “ solubility  of  a substunco  ” we 
ordinarily  include  only  the  comportment  of  the  substance 
towards  water,  alcohol,  wood  spirit,  ether,  oil  of  tur- 
pentine, benzin,  and  analogous  hydrocarbons,  and  the 
other  “ neutral  solvents,"  it  is  obviously  sometimes 
proper  to  add  observations  on  the  action  of  acids  and 
alkalies  ; for  example,  any  account  of  the  solubility  of 
nitrate  of  baryta  would  be  manifestly  incomplete  with- 
out a statement  of  the  fact  that  this  salt  is  taken  up  but 
sparingly  by  nitric  acid.  Again,  in  the  solution  of 
chloride  of  silver  in  ammonia  water,  and  that  of  various 
salts — as  sulphate  of  lime,  for  example,  in  acids— there 
are  probably  at  work  other  forces  than  the  usual  solvent 
power  i but  until  the  whole  theory  of  solution  is  better 
understood  we  must  be  content  to  treat  of  these  allied 
phenomenaunderthe  same  general  head  of  “solubilities.” 

Any  extended  discussion  of  the  methods  ordinarily 
employed  in  determining  solubilities,  and  the  precautions 
necessary  to  insure  accuracy,  would  perhaps  hardly  be  in 
place  here.  Directions  for  making  such  experiments  may 
bo  found  in  several  chemical  handbooks— for  example,  in 
Freseniua’s  “ System  of  Instruction  in  Quantitative 
Chemical  Analysis,”  or,  better,  in  the  original  memoirs 
of  those  chemists  who  havo  occupied  themselves  with 
the  experimental  determinations  of  solubilities,  references 
to  which  may  bo  found  in  the  body  of  this  work.  1 1 may, 
nevertheless,  be  well  to  remark  hero  that  the  text  books 
do  not  usually  lay  sufficient  stress  upon  the  preparation 
of  the  solution  of  the  substance  under  examination,  and 
yet  this  is  the  single  fundamental  point  of  a correct 
determination,  the  other  steps  of  the  process  being  alto- 
gether subsidiary,  and,  in  general,  easy  of  execution,  as 
well  as  comparatively  free  from  sources  of  error.  It  is 
commonly  stated  that  an  exactly  saturated  solution  of  a 
salt  may  bo  prepared  cither  by  oxposing  a largo  excess 
of  the  salt  to  the  action  of  the  solvent  during  several 
hours  at  the  desired  temperature  (method  by  digestion), 
or  by  heating  a mixture  of  the  salt  and  solvent  until  a 
strong  solution  1ms  been  obtained  at  a temperature  higher 
than  that  at  which  the  determination  is  to  be  made,  and 
then  cooling  this  solution  to  the  desired  degree,  and 
maintaining  it  at  this  point  for  sonic  time  in  contact 
with  crystals  of  the  salt,  the  whole  being  frequently 
agitated  (method  of  cooling). 

Now,  the  latter  method,  though  theoretically  correct, 
is,  in  practice,  peculiarly  liable  to  error,  and  great  care 
should  consequently  be  exercised  in  employing  it.  It  is 
no  doubt  true  that,  as  regards  most  substances,  the 
saturated  solutions  prepared  by  either  method  would 
finally  coincide  iu  composition,  provided  the  cooled  solu- 
tion be  allowed  to  stand,  under  proper  conditions,  for  a 
sufficient  length  of  time.  Yet  it  is  often  exceedingly 
difficult  thus  to  obtain  normally  saturated  solutions,  even 
of  our  most  common  and  easily  crystallised  salts,  within 
the  limits  of  time  which  can  be  conveniently  allotted  to 
a single  experiment.  This  depends  upon  the  tendency 
of  tho  solutions  of  many,  if  not  of  most,  substances  to 
an  indeterminate  supersaturation  when  cooled  from  a 
higher  to  a lower  temperature.  This  supsrsaturation  is 


not  always  easily  to  bo  detected  unless  comparative 
solutions  are  prepared  by  the  method  of  digestion , and 
the  length  of  time  required  by  any  given  solution  to 
assume  the  normal  condition  is  n point  not  readily  ascer- 
tained. Gay-Lussac,  in  his  classical  memoir  u;>on  tbc 
solubility  of  salts  in  water,  J enjoins  the  necessity  of 
maintaining  the  final  temperature  constant  during  at 
least  two  hours. § His  own  experiments  were  made  in 
the  cellar  of  the  Observatory  at  Paris,  in  which  the 
thermometer  varies  but  a fraction  of  a degree  centigrade 
in  the  course  of  tho  year;  they  are  unquestionably 
correct  in  themselves,  and  there  eun  be  little  doubt  that 
bis  statement  regarding  the  preparation  of  normally- 
saturated  solutions  by  tile  method  of  cooling  is  true,  not 
only  lor  tbe  limited  number  of  salts  upon  which  he 
operated,  but  in  general  for  crystalline  substances.  Yet 
the  rule  seems  hardly  safe  to  be  followed  in  all  rases  bv 
experimenters  less  favourably  circumstanced,  and  it  is 
obviously  inapplicable  to  numerous  uncrystallisabie  sub- 
stances, or  those  liable  to  pass  into  an  amorphous  gum- 
like condition,  or  to  undergo  other  molecular  changes. 
Tho  difficulty  of  avoiding  supersaturation  is,  moreover, 
illustrated  by  the  experience  of  Legrand,  who  found 
that  solutions  might  become  supersaturated  to  a certain 
extent  even  while  they  were  actually  boiling.|| 

Indeed,  it  is  my  opinion  that,  next  to  the  impurity  of 
tho  material  operated  upon,  by  which  many  published 
determinations  have  unquestionably  been  vitiated,  there 
is  no  sourco  of  error  so  grave,  none  which  has  so  seldom 
been  fully  guarded  against,  or  so  often  altogether  over- 
looked, as  this  tendency  to  supersaturation. 

On  tho  other  hand,  in  the  preparation  of  solutions  by 
tiio  method  of  digestion  a difficulty  is  encountered  in 
the  tendency  of  many  substances — like  arsenioua  acid, 
for  example — to  dissolve  with  extreme  slowness.  This 
can,  however,  be  overcome  by  the  exercise  of  patience, 
and,  in  any  event,  admits  of  being  detected  and  con- 
trolled. It  would,  therefore,  appear  that,  where  prac- 
ticable, the  method  by  digestion  should  generally  be  pre- 
ferred, at  least  for  temperatures  low  enough  to  insure 
tho  experiments  against  the  influence  of  evaporation. 
The  completion  of  the  solution  can  then  always  be  ascer- 
tained by  determining  from  time  to  time  the  amount  of 
substance  dissolved,  the  operation  being  considered 
finished  when  tbe  results  of  two  of  these  tests  accord 
witli  each  other.  As  frequent  agitation  is  indispensable, 
some  process  of  stirring  by  machinery  moved  by  clock- 
work, analogous  to  that  described  in  Mohr’s  Lchrbnch 
tier  Pharmaceutisclien  Teehnik,  might  probably  here  be 
used  with  advantage.1 *T  Kemp's  regulator  ’ * for  main- 
taining constant  temperatures  might  also  bo  found  ser- 
viceable in  some  cases. 

J Annate*  de  Chimie  ft  de  Phvfiqur,  1819  (*),  11,  198. 

$ "Dun*  rhaqqe  cas  il  fuut  main  ten  ir  constant*  la  temperature  final* 
pendant  deux  he  urea  au  moms,  ct  ictrmcr  frcqucmincnt  1*  dissolution 
saline,  pour  fire  bittn  de  sa  pariait*  saturation  " 

| " 11  aemble  d'abord  quo  pour  amir  cette  temperature,  it  0*7  a qu* 
observer  cello  A laqiu-tto  1C  sc!  ennitnmet  A sed-;p--ser ; mai*  on  u'lunit 
blu'd  rien  de  con-Unt,  il  f«Ut  prcudtv  coll*  qtu  a lieu  }»ndant  que  1* 
*el  re  d^p-r-o.  Ku  ctlet,  j'»i  rcm»tq  .4  que  la  rii-eoUiti<>u  fsuuvdt  mi 
wi'.urcr  riinl£i<  le  mouvcinrnt  tl'et'ulllti  >n,  rt  at  tend  re  ui»e 
Mro  de  pluA  tit  plus*  mais  t6t  quo  i«  set  ae  dtp  "ft,  I* 

thorruonifctie  rvdoscend  cu  un  point  ou  U so  UvUt  partaitcuicnl  fixe'* 
— Ant,.  Ch.  ft  thf$.  (*X  59.  4*8. 

•[  Compare  Berzelius  in  his  L'hrbvek,  j,  31,  tt  «y. 

**  Liebig  and  Kopp's  Jah  retbrneM,  j6io,  10,612,  12,709;  also  Jo%m+l 
of  the  Prankish  InMUuU,  (|),  15,319. 


novwi  institution. — The  general  monthly  meeting 
will  be  held  on  Monday,  July  4,  at  two  o'clock. 


C««¥fc*l,  Nrws, ) 
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Suggestion*  for  a Thermo- Spectrometer,  hy  WILLIAM 
Crookes,  F.H.S. 

When  soda  is  brought  into  a flame  and  the  emergent 
light  examined  in  the  spectroscope  it  is  seen  to  be  of 
one  degree  of  refrangibility  only.  Over  the  whole  range 
of  the  visible  spectrum,  from  the  lowest  red  to  the  ex- 
treme violet,  only  one  narrow  line  vibrate#  in  synchrony 
with  the  heated  soda  atoms.  But  Professor  Magnus  has 
lately  shown  that  heat  is  likewise  given  off  by  the  soda 
flame  in  very  large  quantities,  and  these  heat  rays  are 
just  as  much  a portion  of  the  spectrum  as  the  visible  or 
the  actinic  rays.  If,  therefore,  we  had  some  means  of 
observing  the  thermic  spectium  we  should  find  that  the 
sodium  spectrum  was  far  from  simple.  Optically,  sodium 
stands  next  to  thallium  in  the  simplicity  of  its  spectrum ; 
at  ordinary  flume  temperature#,  thallium  radiates  one, 
whilst  sodium  radiates  two  homogeneous  rays ; these 
latter  so  close  together,  as  to  appear  but  one  in  ordinary 
instruments.  Other  metals  give  more  complicated  visible 
spectra;  the  activity  imparted  to  them  by  the  high  tem- 
perature is  expended  over  a wide  extent  of  the  coloured 
spectrum,  whilst  with  sodium  and  thallium,  the  energy 
is  concentrated  into  one  line;  hence  the  wonderful 
luminosity  of  these  homogeneous  lights,  and  the  exces- 
sive brilliancy  which  they  exhibit  in  comparison  with 
other  coloured  flames  given  by  different  metals.  Sodium, 
however,  speuds  some  of  its  vibrative  energy  in  the  in- 
visible heat  spectrum,  and  it  would  be  a matter  of  con- 
siderable interest  to  examine  whether  the  other  metals, 
such  as  lithium  and  thallium,  which  give  simple  optical 
spectra,  also  radiate  heat  rays.  Thish&sindeed  been  found 
to  be  the  case  with  lithium,  which  is  stated  by  Profeasor 
Magnus  to  act  like  sodium,  and  it  ia  probable  that  thal- 
lium would  net  in  a similar  manner;  but  from  these 
theoretical  considerations  we  should  not  expect  to  find 
that  metals  which  yielded  complicated  optical  spectra, 
such  as  baiium  or  copprr,  would  also  emit  heat  rays  of 
great  intensity.  Physicists  now  require  a thermo- 
spectroscope,  or,  rather,  spectrometer — an  instrument 
which  will  enable  them  to  examine  and  map  out  the 
thermal  lines  of  the  spectrum,  as  accurately  as  this  can 
be  done  with  the  visible  and  photographic  portion.  "With 
light  (or  rather  with  heat  radiations)  of  tolerable  in- 
tensity, this  would  not  be  difficult  to  effect.  A single 
row  oi  antimony  and  tellurium  bars,  soldered  together  at 
their  alternate  ends,  as  in  the  ordinary  antimony-bis- 
muth thermo-electric  pile,  could  be  securely  cemented  to 
a solid  plate  of  gloss  and  ground  perfectly  flat.  This 
flat  hide  could  then  be  cemented  to  a permanent  support 
of  glass,  porcelain,  ebonite,  or  other  suitable  non- con- 
ducting material,  and  the  other  side  (after  removal  of 
the  temporary  glass  support)  should  be  likewise  ground 
down,  until  the  series  of  bars  was  no  thicker  than  a card. 
This  side  should  now  be  cemented  on  f>  the  samo  kind 
of  supporting  material  as  was  used  for  the  other  6ide, 
and  the  whole  firmly  and  securely  scaled  up  at  the  sides, 
so  as  to  leave  only  the  ends  exposed.  The  end  of  this 
pile  would  now  be  in  the  form  of  a very  narrow  line, 
which  might  be  half  an  inch  or  so  in  length,  and  would 
consist  of  the  extremities  of  ten  or  a dozen  couples  of 
antimony  and  tellurium  bars,  each  not  larger  than  a pin. 
The  extremities  of  this  battery  being  connected  with  a 
very  sensitive  galvanometer ; the  pile,  upon  being  earned 
along  the  ultra-red  end  of  the  speetrum,  would  instantly 
reveal  when  a ray  of  heat  shone  upon  it,  by  a deflection 
of  the  needle;  and  the  comparative  intensities  of  the 


thermic  rays  could  be,  at  the  same  time,  ascertained  from 
the  angular  distance  to  which  the  needle  was  driven.  In 
this  manner  heat  spectra  could  be  mapped  out  with  con- 
siderable accuracy. 
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CHEMICAL  SOCIETY. 

Thursday,  June  16,  1864. 

Professor  A.  W.  Williamson,  Ph.D F.R.S.,  President, 
in  the  Chair. 

The  minutes  of  the  preceding  meeting  having  been  read 
and  confirmed  and  the  several  donations  to  the  Society’s 
library  announced,  Charles  Tomlinson,  Esq..  Lecturer  on 
Science  in  King's  College,  London,  was  formally  admitted 
a Fellow  of  the  Society,  and  the  undermentioned  gentle- 
men were  duly  elected  by  ballot — via.,  O.  W.  Knox, 
B.  Sc.,  Bristol;  Michael  Carpael,  New  Bond  Slieet ; 
Sidney  Pontifex,  Leadenhall  Street. 

A paper,  by  C.  8chorlemmrr,  Esq.,  ‘4  On  the  Identity 
of  Methyl  and  Hydride  of  Ethyl,"  was  read  by  the 
Secretary.  The  author  commenced  by  referring  to  an  ex- 
periment in  which  equal  volumes  of  chlorine  and  the 
gaseous  hydride  of  ethyl  were  exposed  to  diffused  day- 
light, and  the  chlorine  substitution  products  thus  obtained 
were  collected  and  purified  in  the  manner  fully  described 
in  a communication  to  the  Royal  Society,  entitled  “ On 
the  Action  of  Chlorine  upon  Methyl .”  A colourless  mobile 
liquid,  condensed  in  the  receiver,  which  consisted  chiefly 
of  chloride  of  ethyl,  C2HaCl,  boiling  at  n°  C.  Besides 
this  compound,  a small  quantity  of  a liquid  having  a 
higher  boiling-point  was  formed,  from  which  mono- 
chlorinated  chloride  of  ethyl,  could  be  isolated. 

The  results  of  these  experiments  differed  widely  from 
those  of  older  researches  of  Frankland  and  Kolbe,  who 
studied  the  action  of  chlorine  upon  the  gas  obtained  by 
treating  cyanide  of  ethyl  with  potassium,  which  they 
first  considered  os  methyl,  but  afterwards  recognised  as 
hydride  of  ethyl.  By  the  action  of  one  volume  of  chlorine 
upon  one  volume  of  hydride  of  ethyl,  they  obtained  one 
volume  ot  hydrochloric  acid  and  one  volume  of  a gas 
having  the  compoaition  C3H2C1,  which  substance  was 
believed  not  to  be  chloride  of  ethyl  because  it  could 
not  be  condensed  at — 180  0.  Frankland  showed  after- 
wards that  by  the  action  of  two  volume#  of  chlorine  upon 
one  volume  of  hydride  of  ethyl,  a liquid  substitution  pro- 
duct was  formed,  but  that  by  acting  with  one  or  two 
volumes  of  chlorine  upon  one  volume  of  methyl  only, 
gaseous  chlorine  compounds  were  formed.  Frankland 
and  Kolbe  performed  their  experiments  with  perfecily  dry 
gases,  whereas  the  author  employed  them  in  the  moist 
state.  It  therefore  became  necessary  to  repeat  the  ex- 
; perimenta  of  Frankland  and  Kolbe  exactly  under  the  cir- 
cumstances described  by  them,  only  on  a larger  scale  ; but 
the  author  obtained  results  coinciding  with  those  already 
described  as  having  been  furnished  by  the  moist  gases. 
One  volume  of  chlorine  and  one  of  methyl,  or  one  volume 
of  hydride  of  ethyl,  in  the  dry  or  moist  state,  yielded  one 
volume  of  hydrochloric  acid  and  chloride  of  ethyl,  which 
always  contained  a small  quantity  of  its  chlorine  sub- 
stitution products.  From  these  experiments  it  would 
appear  that  there  does  not  exist  any  chemical  difference 
between  methyl  and  hydride  of  ethyl,  and  that  the  lowest 
isomeric  terms  of  the  two  series  of  radir-al.s  and  hydride 
stand  in  the  same  relation  as  the  higher  terms  do.  With 
regard  to  differences  in  their  physical  properties,  the 
author  considered  that,  like  all  isomeric  hydrocarbons  of 
these  groups,  they  exhibit  a close  agreement,  and  only  in 
their  degrees  of  solubility  in  water  was  a slight  disagree- 
ment noticed.  The  values  of  the  coefficients  of  absorption 
of  methyl  are  a little  smaller  than  those  of  hydride  of 
ethyl,  but  the  curves  representing  these  coefficients  are 
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nearly  parallel,  and  very  close  to  each  other.  Schickon- 
danz,  who  determined  the  solubility  of  hydride  of  ethyl 
in  water,  thinks  that  it  would  appear  probable  that  this 
relation  between  the  coefficients  of  absorption  of  the  two 
gases  was  not  accidental,  but  might  be  attributable  to  their 
chemical  constitution  as  isomeric  bodies.  The  author 
believes  that  the  slight  difference  in  the  solubility  and  the 
parallelism  of  the  two  curves  may  easily  be  accounted  for 
by  the  existence  of  impurities  in  the  methyl  employed  by 
Bunsen,  which  was  prepared  by  the  action  of  zinc  upon 
iodide  of  methyl,  a method  w hich  yields  the  least  pure 
product,  and  even  a small  admixture  of  a foreign  gas 
cannot  fail  to  exercise  a considerable  influence  on  the 
value  of  the  coefficients.  In  alcohol  the  two  gases  ore 
also  soluble  in  the  same  proportions,  and  hence  the  author 
believes  himself  justified  in  asserting  “that  until  differ- 
ences are  found  between  methyl  and  hydride  of  ethyl 
better  marked  than  those  above  mentioned,  we  must  con- 
sider the  hydrocarbons,  CjH*,  derived  from  different 
sources,  as  identical,  and  as  being  hydride  of  ethyl  or 
deutyl.” 

The  President  considered  the  author’s  communication 
to  have  an  important  bearing  upon  the  theory  of  radicals. 
The  results  so  far  were  mainly  of  a negative  character. 
One  proof  of  identity  had  been  brought  forward  ; but 
otherwise  there  did  not  appear  to  beany  difference  between 
the  chemical  properties  of  methyl  and  those  of  the  hydride 
of  ethyl. 

Dr.  Frankland  did  not  allow  the  author’s  exper'menta 
to  be  conclusive,  especially  those  relating  to  the  produc- 
tion of  the  normal  chloride  of  ethyl  in  the  presence  of 
water.  Dr.  Kolbe  and  himself  had  investigated  the  action 
of  potassium  upon  the  cyanide  of  ethyl,  and  the  results 
were  exactly  in  accordance  with  the  published  statements 
just  nowr  called  in  question  by  Mr.  Schorlemmer.  Further 
researches  were  required  before  the  identity  or  isomerism 
of  these  bodies  could  be  determined.  For  himself,  he 
believed  they  w*ere  not  identical,  but  only  isomeric. 

Mr.  C.  II.  Ghbville  Williams  said  that  this  class  of 
investigations  was  attended  with  the  greatest  possible  diffi- 
culty; and  it  behoved  us  to  suspend  our  judgments. 
Amongst  the  products  of  the  destructive  distillation  of 
Boghead  coal  were  several  substances  having  the  same 
composition  and  boiling  point  (excepting  butyl),  and  giving 
similar  nitro-com pounds  with  fuming  nitric  acid.  Recent 
investigations  of  the  tertiary  monamines  of  the  picolinc  I 
series  had  led  him  to  the  conclusion  that  the  lutidine 
derived  from  the  destructive  distillation  of  quinine  is  not 
the  same  as  the  lutidine  of  Boghead  naphtha. 

Professor  Wanklyn  would  have  been  glad  to  know  ; 
whether  the  chlorine  substitution  product  obtained  by  Mr. 
Schorlemmer  was  the  veritable  chloride  of  ethyl.  It 
might  have  been  but  an  isomer.  Ethyl  boils  at  to0  C., 
whilst  hydride  of  butyl,  which  is  absolutely  identical  with 
it  in  composition,  boils  at  about  zero  ; thus  showing  a con- 
siderable difference  of  20*.  In  a similar  manner  the 
hydride  of  hexyl  obtained  from  mannite  is  only  isomeric, 
but  not  identical,  with  that  prepared  from  Boghead  coal. 
An  interesting  fact  bad  recently  been  made  known  by 
Carius,  to  which  reference  should  have  been  made  in  the 
author’s  paper — viz.,  that,  by  acting  upon  ethyl  with 
bromine,  the  bibromide  of  butylene  was  produced.  Again, 
to  Cahours  and  Pelouse  was  due  the  generality  of  the 
method  of  investigation  followed  by  Mr.  Schorlemmer; 
and  he  considered  that  this  circumstance  should  have  been 
acknowledged  by  the  author. 

Dr.  Odling  thought  greHt  praise  was  due  to  Mr.  Schor- 
lcmmer  for  having  upset  the  only  point  which  has  hitherto 
been  relied  upon  as  establishing  a difference  between 
methyl  and  the  hydride  of  ethyl.  The  difference  in  their 
coefficients  of  absorption  was  really  so  slight  as  to  be  easily 
accounted  for  by  variations  in  the  degree  of  purity  of  the 
substances.  The  author  had  a full  right  to  adopt  an 
opinion  contrary  to  that  of  Dr.  Frankland,  and  to  consider 


these  bodies  identical,  not  merely  isomeric.  With  refer- 
ence to  Professor  Wanklyn’s  remark,  he  felt  it  impossible 
to  acknowledge  continually  the  prior  labours  or  steps  in 
an  investigation  already  ascertained  by  other  experi- 
mentalists. It  was  not  necessary  at  the  present  time,  and 
positively  inconvenient,  to  h »ve  alw  ays  to  mention 
Becharfip’s  name  in  connexion  with  the  admirable  process 
of  reduction  with  acetic  acid  and  iron  filings,  which 
chemists  had  already  given  him  the  credit  of  having 
originated. 

Sir  Benjamin  Brodie  having  inquired  whether  any 
difference  in  constitution  was  supposed  to  exist,  which 
would  account  for  the  discrepancies  regarding  the  chlorine 
substitution  products  ? 

Dr.  Frankland  wrote  upon  the  board  the  formula;  under- 
mentioned, and  he  believed  it  possible  that  in  one  example 
the  chlorine  replaced  an  atom  of  hydrogen  forming  part 
of  the  radical,  and  in  the  other  instance  attacked  only  ono 
of  the  outstanding  atoms  of  hydrogen,  thus  : — 

Methyl  product.  Chloride  of  ethyl. 
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Professor  Wanklyn  suggested  there  might  then  be 
twenty-four  possible  combinations. 

The  President  then  called  upon  the  Secretary  to  read  a 
paper  " On  the  Action 0/  Baryta  nn  Suberic  Acid,”  by  Mr. 
Kichurd  Dale,  of  Owen’s  College,  Manchester.  The 
author  commenced  by  refciring  to  the  hydrocarbons 
CSHU  and  C„H,m  boiling  at  76*  and  1150  C respectively, 
and  stated  that  his  experiments  had  for  their  object  the 
isolation  of  an  intermediate  number  of  this  group.  By 
the  action  of  nitric  acid  on  castor  oil,  suberic  acid  CgHj.oL 
and  azelaic  acid,  CyH^O^  were  conjointly  ptoduced.  The 
white  powder  resulting  from  this  action  w as  treated  with 
ether,  in  which  the  latter  w as  more  soluble.  The  suberic 
acid  was  obtained  in  needle-shaped  crystals,  and  the 
azelaic  acid  in  pearly  white  scales.  From  two  and  a-half 
kilogrammes  of  castor  oil  90  grammes  of  suberic  acid  and 
75  of  azelaic  acid  were  obtained.  The  acids  and  silver 
salts  were  analysed,  and  when  azelaic  acid  was  distilled 
with  baryta,  the  hydride  of  heptyl,  boiling  at  99°  C., 
(Schorlemmer)  was  obtained. 

The  remainder  of  the  evening  was  devoted  to  the  de- 
scription of  “ Vacuum  Experimente,"  by  Dr.  Hermann 
Sprengel,  w*hich  will  be  given  in  our  next.  The  meeting 
was  then  adjourned  until  the  30th  June. 


LECTURES  ON  CHEMICAL  PHILOSOPHY. 
Delivered  at  the  College  of  France , by  M.  A.  Wvais. 
[The  course  of  lectures  recently  delivered  by  M.  Wurti 
has  been  devoted  to  the  exposition  of  modern  theories  in 
chemistry,  and  we  have  thought  that  their  reproduction 
here  in  abstract  would  be  of  interest  to  our  readers  who 
seek  for  a lucid  explanation  of  recent  ideas.] 

In  the  present  course  of  lectures  I propose  to  expound 
the  chemical  theories  which  have  of  late  years  directed  the 
investigations  of  many  experimenters,  and  which  are  now 
beginning  to  prevail.  I shall  endeavour  to  do  this  with 
the  modesty  belonging  to  a eatont,  and  with  the  respect 
which  is  du«*  to  the  opinions  of  others.  I know*  that  our 
theories  are  subject  to  variation,  grow  ing  with  the  progress 
of  knowledge,  and  sometimes  only  the  expression  of  s 
momentary  want.  But  I know,  also,  that  theory  is  the 
•oul  of  science,  the  torch  of  experiment,  and  that  from  it  has 
proceeded  what  we  call  the  new  chemistry. 

Strictly  speaking,  there  is  no  new  chemistry.  In  the 
development  of  chemical  ideas  there  hare  been  no  sudden 
changes,  no  violent  subversions,  in  a word,  no  revolutions. 
Chemistry,  since  Lavoisier,  has  been  in  a state  of  continued 
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steady  progress.  But  things  have  not  essentially  changed  ; 
the  chemistry  of  to-day  is  only  a continuation  of  the  che- 
mistry of  the  beginning  of  the  century.  All  the  modifica- 
tions accomplished  since  Lavoisier  have  been  produced  by 
rational  experiment,  the  influence  of  which  is  necessarily 
permanent.  To  enlighten  ourselves  on  this  point  let  us 
endeavour  to  follow  the  progress  of  the  theory  of  the  science 
from  Lavoisier's  time  to  our  own. 

Positive  chemistry  arose  from  an  attentive  study  of  the 
phenomena  of  combustion  and  the  constitution  of  salts.  It 
was  obscived  that  the  calcination  of  a metal  was  nothing 
less  than  the  combination  of  the  metal  with  oxygen,  the 
formation  of  an  oxide,  in  fact.  It  was  seen,  also,  that  acids 
result  in  general  from  the  addition  of  oxygen  to  another 
substance.  At  last  it  was  proved  that  salts  were  easily 
formed  by  the  union  of  an  acid  and  an  oxide.  Other  ob- 
servations confirmatory  of  the  preceding  were  made,  and  in 
time  it  w as  said  that  all  salts  were  binary — that  is  to  say, 
compounds  of  an  acid  and  a base  ; or  to  express  it  more 
generally — that  every  compound  system  could  be  divided 
into  two  more  simple  antagonistic  systems.  That  was  the 
foundation  of  the  edifice  raised  by  Lavoisier.  That  was  the 
base  of  dualism, 

'The  labours  of  those  who  immediately  followed  the 
founders  of  chemical  science,  the  discoveries  of  the  com- 
position of  the  alkalies  and  the  elementary  nature  of  chlo- 
rine ; the  discovery,  also,  of  the  composition  of  cyanogen, 
which,  notwithstanding  its  complex  nature,  formed  binary 
compounds  exactly  like  the  binary  compounds  of  chlorine, 
&c.— all  these  facts  appeared  a striking  confirmation  of  the 
ideas  of  Lavoisier. 

Berzelius,  by  discovering  the  double  chlorides  and 
double  sulphides,  which  he  named  rhloro-salts  and 
sulpho-salts,  contributed  to  strengthen  these  ideas.  He 
did  more  than  this  ; he  attempted  a theoretical  explanation 
of  dualism,  and  published  an  hypothesis  which  has  had  a 
great  success — the  electro-chemical  theory. 

Wc  know  that  bodies  combine  in  definite  proportions, 
and  sometimes  in  multiples  of  those  proportions.  We 
know,  also,  that  Dalton,  to  explain  this  general  law',  sup- 
posed the  existence  in  every  simple  body  of  small  indi- 
visible masses  or  atoms,  each  having  a particular  weight 
— the  atomic  weight ; and  that  compound  bodies  are  formed 
of  these  atoms  placed  in  juxtaposition.  Berzelius  seized 
on  the  idea  of  the  atoms,  and  supposed  each  to  have  two 
poles  in  an  opposite  electrical  state.  In  sots*  atoms 
positive  electricity  predominates,  in  others  it  is  tho  nega- 
tive. Biing  two  atoms  in  opposite  electrical  states  to- 
gether, and  they  attract  each  other  and  unite.  Suppose 
three  or  four  of  them,  they  will  always  constitute  two 
antagonistic  groups,  so  that  the  resulting  compounds  will 
be  constantly  binary.  Such  was  the  theory  of  Berzelius. 
The  only  proof  of  the  truth  of  this  theory  Berzelius  re- 
quired was  the  action  of  a current  upon  chemical  com- 
ounds. Chloride  of  potassium,  for  example,  decomposed 

y the  current  into  two  simple  bodies,  chlorine  and  potas- 
sium ; sulphate  of  potash  is  also  decomposed  into  potash 
and  sulphuric  acid,  the  metallic  group  going  to  one  pole 
and  the  non-metallic  to  the  other. 

KC1  — K + Cl 
KOSO,  = KO  + S03 

Here,  then,  was  the  verification  of  the  hypothesis ! No : 
for,  as  we  shall  show  further,  the  experiments  on  which 
the  illustrious  Swedish  chemist  relied  muBt  be  turned 
Against  him.  The  interpretation  which  he  gave  of  them 
was  not  exact. 

Dualism,  however,  being  in  the  estimation  of  Berzelius 
the  general  expression  of  truth,  he  set  about  applying  it 
to  the  whole  science.  Lavoisier  had  already  spoken  of 
compound  radical*  which  could  unite  with  oxygen  to  form 
acids ; that  is  to  say,  he  had  considered  these  acids  as 
couple*.  Berzelius  went  a step  further,  and  believed  that 
it  must  be  ao  with  all  bodies.  Thus,  according  to  him, 
acetic  anhydride,  C4H,Om  is  formed  of  the  radical  acetyle, 


C4IIc  and  Os.  Ordinary  acetic  acid  he  supposes  a com- 
pound of  acetic  anhydride,  CtH(0«  and  water,  1I20  ; that 
is,  an  hydrate,  a salt,  composed  of  acid  and  base.  Sul- 
phuric anhydride  again.  S01t  combine*  with  water,  HsO,  to 
form  sulphuric  acid,  S0jU20, — a binary  compound,  an 
hydrate,  in  fact. 

Endowed  with  a grand  imagination,  Berzelius  succeeded 
in  bringing  all  the  great  discoveries  in  chemistry  up  to 
1830  into  agreement  with  his  ideas.  Thus  when  Chevreul 
published  his  remarkable  investigations  on  fatty  bodies, 
and  showed  that  fats  are  neutral  bodies  composed  of 
glyceriue  and  a fatty  acid,  Berzelius  contended  that  gly- 
cerine was  an  oxide  of  lipyl.  In  the  same  way  he  explained 
the  discoveries  of  Dumas  and  Boullay  on  the  compound 
ethers.  These,  said  he,  are  compounds  of  an  acid  with 
oxide  of  ethyl,  C*II,00.  Acetic  ether,  for  example,  con- 
tains C4H4Oa  + C4H,„0,  just  as  sulphate  of  potash  is 
SOj  + KO.  The  remarkable  results  obtained  by  Liebig 
and  Wohler  with  the  benzoilic  compounds  were  explained 
in  a similar  way.  Thus,  we  see  that  up  to  1830  chemists 
in  general  sought  to  apply  to  organic  bodies  the  current 
ideas  on  mineral  chemistry. 

But  now'  from  1834  a change  begins.  A great  discovery 
has  been  made.  Dumas  and  Laurent  have  found  that 
chlorine,  an  electro-negative  body,  may  be  substituted  for 
hydrogen,  an  electro-positive  body ; that  i*  to  say,  chlorine 
may  be  combined  otherwise  than  by  molecular  addition — 
in  other  words,  by  substitution.  Chlorine  may  be  substi- 
tuted for  hydrogen,  equivalent  for  equivalent.  This  was 
afterwards  confirmed,  and  the  researches  were  extended 
by  Laurent,  Gerhardt,  Malaguti ; but  the  first  announce- 
ment by  Dumas  of  the  discovery  and  its  consequences  was 
sufficiently  precise  to  disconcert  any  other  chemist  but 
Berzelius,  lie  not  only  refused  to  modify  his  theory,  he 
even  pretended  that  dualism  wa6  not  affected,  and  laughed 
at  the  theory  of  substitutions. 

Let  us  see  how  he  disposed  the  notation  of  some  organic 
compounds.  Formic  acid,  for  example,  C3H4O1,  is  formed 
of  a radical,  C2H.O,  and  water,  H20  ; it  is  a binary  com- 
pound, a couple.  Chloroform,  which,  according  to  Dumas, 
is  only  the  result  of  the  substitution  of  3 Cl  for  3 II  in 
C.H4,  and  which  may  therefore  be  represented  as  C* 
(ftCla),  chloroform  is  according  to  tho  dualist  a compound 
of  the  radical  CaHa  and  3 Cl.  Trichloracetic  acid  is  also 
represented  in  the  system  by  the  binary  symbol 
[C.II3  + CaClj]  + HaO. 

Such  is  the  dualistic  system  of  Berzelius,  and  every 
one  will  admit  that  supposing  the  experimental  starting 
point  to  be  correct,  such  deductions  must  always  have 
been  rash  and  hypothetical.  But,  as  we  shall  proceed  to 
show,  the  starting  point  was  not  correct. 

There  w*as,  then,  an  urgent  need  of  a chemical  theory  at 
once  more  comprehensive,  more  positive,  and  more  rational 
than  that  of  Berzelius.  We  shall  sec  it  born,  and  slowly* 
develope  itself. 

Dumas,  taking  experiment  and  rigoroqp  induction  as 
his  sole  supports,  was  led  to  represent  acetic  acid  as 
C4H804,  and  trichloracetic  acid  as  C4  (H2C16)  04.  Having 
observed,  in  fact,  that  the  chemical  properties  of  the  chlo- 
rinated acid  are  completely  analogous  to  those  of  the 
ordinary  acid,  and  that  the  quantity  of  hydrogen  which 
disappeared  was  exactly  equivalent  to  the  quantity  of 
chlorine  substituted,  he  naturally  concluded  that  if 
CjHj^  is  the  experimental  expression,  so  to  speak,  of  tho 
normal  acid,  C4  (IljCl*)  04  is  that  of  the  chlorinated  acid. 
In  other  words,  said  he,  trichloracetic  acid  belong*  to  the 
same  type  as  acetic  acid.  This  was  the  origin  of  the 
theory  of  types. 

Dumas  at  first  believed  in  two  kinds  of  types ; the 
chemical  type  of  which  he  was  himself  the  author  ; and 
the  mechanical  type,  the  first  idea  of  which  was  started 
by  Kegnuult.  Compounds  belonging  to  the  chemical 
type  sic  those  which  contain  the  same  number  of  atoms 
similarly  united,  and  whose  fundamental  chemical  pro- 
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psnie,  sre  identical.  Compound*  belonging  to  the 
mechanical  type  are  those  n-hich  while  containing  the 
earn e number  of  atoms  present  diwimilarities  in  the  che- 
mical characters  of  their  product*  of  metamorphosis.  We 
mention  the  Utter  only  for  the  sake  of  historical  accuracy 
In  what  follows  we  shall  speak  only  of  chemical  types. 

At  first  the  theory  of  types  was  only  applied  to  the 
hydrogenated  compounds  of  carbon,  and  their  oxygen 
chlorine,  and  bromine,  ftc.,  derivatives  by  substitution. 
There  w as  a great  number  of  types,  and  they  only  included 
a small  number  of  compounds.  But  thanks  to  the  re- 
searches of  Laurent,  Williamson,  andespecially  of  Ocrhardt, 
the  theory  of  types  was  at  once  simplified,  and,  moreover, 
received  an  indefinite  extension.  It  was  Laurent  who 
flr*t  showed  that  oxides  are  exactly  analogous  to  hydrates  ; 
that  the  one  and  the  other  only  differ  from  water  by  the 
substitution  of  one  or  two  atoms  of  metal  for  one  or  two 
atoms  of  hydrogen:;  that,  for  example,  if  we  represent 
water  as  HsO,  caustic  potash  ia(KH)0,  and  oxide  of  silver 
Ag,0.  Thus  he  inferred  that  water  is  the  type  of  oxides 

Then  came  the  experiments  of  Williamson  on  etherifi- 
cation, which  showed  that  hydrate  of  ethyle  was  nothing 
more  than  water, 


H,0,  °r>  y } 0, 


in  which  one  atom  of  hydrogen  H i*  replaced  by  the  group 

CjHj 

C#}oi 

and  that  ether  is  water  in  which  both  atoms  of  H is  re- 
placed by  the  group  C,II5 

§6}«- 

Ocrhardt  seized  on  these  results  and  on  others  at  which 
he  had  airivcd  in  the  study  of  the  ammonia  compounds 
and  the  anhydrides,  brought  together  and  compared  all 
these  ideas  and  facts,  snd  by  his  powerful  mind  for  gene- 
ralisation produced  a theory  of  types  entirely  novel.  His 
theory  consisted  in  the  choice  of  four  simple  types — 
hydrogen,  water,  hydrochloric  acid,  and  ammonia  — in 
relation  to  which  we  may  place,  or  from  which  we  may 
derive,  by  substitution,  all  the  other  compounds  of  mineral 
and  organic  chemistry. 

We  have  already  shown  how  the  water  type  and  its 
derivatives  are  expressed.  Let  us  now  consider  the 
hydrogen  type.  Hvdrogcn  is  figured  as 

11 1 

ur 

The  bodies  belonging  to  the  same  type,  if  simple,  are 
similarly  expressed 

K>  nr  C1t 

KJ  *or-  Clf- 

If  we  effect  substitutions  we  have 
K>  nr  H > 

bodies  belonging  to  the  same  type. 

The  ammonia  tvpe  is  represented  as 

H ) 

H N, 

h) 

a formula  in  which  we  may  substitute  fora  variable  quan- 
tity of  II,  a variable  quantity  of  any  other  simple  radical 
or  group.  Thus,  by  substituting  one  of  K for  one  of  II 
we  hare 

K) 

H N. 

H) 

or  potassium  amide,  and  if  we  replace  one  of  H by  CaHaO, 
we  shall  havo 

CjHjO  ) 

H }N, 

II 

or  acetamide. 


This  is  the  foundation  of  the  theory  of  types  of  which 
Oerhardt  is  the  author.  It  bears  the  stamp  of  his  genius, 
and  is  at  once  simple  and  fruitful,  Since  his  time,  and 
by  the  hands  of  other  chemists,  discoveries  have  suc- 
ceeded discoveries  with  a rapidity  until  now  unknown  in 
the  history  of  sciences  ; organic  chemistry  has  received  an 
unimagined  extension,  and  that  gift  of  foreseeing  which  is 
the  characteristic  of  rational  progress  has  been  greatly 
developed. 

(To  be  continued.) 


ACADEMY  OF  SCIENCES. 

June  to. 

The  proceedings  of  the  last  meeting  of  the  Academy  offer 
but  little  of  interest  to  chemists. 

Dr.  Hofmann  contributed  a paper,  entitled  “ Fac'd  Re* 
fating  to  the  Hinton/  of  the  Colouring  Matters  Derived  from 
Coal-  Tar.*'  In  this  paper  he  describes  an  oil  obtained  by 
the  dry  distillation  of  aniline  blue.  The  author  is  disposed 
to  regard  the  product  os  diphenyl  amine.  With  nitric 
acid,  aud  apparently  all  oxidising  agents,  diphenylaminc 
yields  a magnificent  blue  colour.  Some  other  reactions  of 
this  body  are  curions,  and  we  shall  return  to  them. 

A fact  of  great  importance  was  mentioned  in  a memoir 
by  M.  Langier.  The  author  sewed  together  the  divided 
ends  of  a median  nerve,  and  found  that  they  perfectly 
united.  Sensation  and  power  of  motion  were  re-established 
in  the  limb  in  the  course  of  some  days,  and  to  a certain 
extent  in  a few  hours. 


NOTICES  OP  BOOKS. 

A Companion  to  the  British  Fharmacopccia ; comparing  the 
Strength  of  the  Various  Preparation*  with  those  of  the 
London , Edinburgh,  and  Dublin , United  Slates,  and  other 
Foreign  Pharmacopoeia* ; with  Practical  Hints  on  Pre* 
scribing.  By  Plikk  Sqi  ire,  F.L.S.,  &c.,  See.  London  : 

Churchill  aud  Sous.  1S64. 

Ma.  Squire  is  already  favourably  known  to  the  Medical 
and  Pharmaceutical  world  as  the  author  of  two  very  use- 
ful compilations.  The  present  work  will  greatly  increase 
his  reputation.  Par  excellence  it  is  the  work  on  the  British 
Pharmacopoeia. 

We  shall  give  our  readers  the  best  idea  of  the  contents 
and  method  of  the  book  by  making  a short  extract:— 

“Dioitaus. 

**  The  dried  leaf  of  the  Digitalis  purpurea , gathered  when 
about  two-thirds  of  the  flowers  are  expanded. 

“ Medicinal  Properties. 

“ Sedative  and  diuretic.  Much  used  in  various  cardiac 
affections.  It  is  cumulative  in  action,  and  requires  much 
caution.  Externally  a strong  infusion  may  be  applied  for 
dropsy, 

“ Preparations. 

u Ixfusoi.— Digitalis,  dried,  30  grains  ; boiling  distilled 
water,  10  grains  ; infuse  one  hour  and  strain. 

“ (Same  strength  as  Loud. ; half  that  of  Edin.  and  Dub.) 

Dose,  | to  x oz. 

“ Tinctuha.— Digitalis,  dried  and  bruised,  1;  proof 
spirit,  S ; macerate  forty-eight  hours  with  6 of  spirit, 
agitating  occasionally ; pack  in  a percolate?  and  let  it  drain, 
then  pour  on  the  remaining  spirit  j when  it  ceases  to  drop, 
press  and  wash  the  marc  to  make  up  8. 

“ (Same  as  Dub. ; Loud,  and  Edin.,  1 to  10  ; Fr.  1 to  5 ; 

Belg.,  1 to  6 ; Pr.,  1 to  7 ; Austr.,  1 to  8.) 

M Dose — as  a diuretic,  20  to  30  minims.** 

The  above  extract  requires  a little  explanation.  It  will 
be  seen  that  Mr.  Squire  expresses  some  of  the  formula  in 
parts.  So  long  as  these  arc  taken  as  ounces  no  doubt 
will  bo  felt,  since  the  author  gives  at  the  top  of  each  page 
the  general  direction  " solids  by  weight,  liquids  by  mea- 
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sure.”  But  if  pound*  are  thought  of,  it  must  be  remem- 
bered that  by  a liquid  pound  the  author  means  sixteen 
fluid  ounce*. 

Aiming  also  at  great  conciseness,  the  author  will  at 
times  puzzle  a simple-minded  reader,  as  at  page  ?4,  where 
he  describes  Etheria  nitrosi  spiritus  as  " distilled  from 
nitrite  of  soda.”  It  would  hare  been  better  in  such  a 
case  to  have  given  the  whole  directions.  There  is,  how- 
ever, a note  to  this  preparation  which  we  give  as  a sample 
of  the  remarks  which  will  be  found  scattered  about 
the  book. 

" This  preparation  will  always  be  of  uncertain  strength, 
in  consequence  of  the  variable  composition  of  the  nitrite 
of  soda  made  according  to  the  Pharmacopoeia.  This  sub- 
stance is  a mixture  of  nitrate,  nitrite,  carbonate,  and  caustic 
soda,  and  will  in  no  case  fulfil  the  conditions  laid  down  in 
the  Pharmacopeia  test.  The  proportion  of  nitrite  will 
vary  from  5 to  15  per  cent,  (never  more),  and  the  strength 
of  the  spirit  of  nitrous  ether  will  be  influenced  accord- 
ingly.” 

There  are  also  some  remarks  on  the  Liquor  ferri  per- 
chloridi  which  we  are  tempted  to  extract : — 

“ Liquor  ferri  perchloridi  made  by  the  process  of  the 
Pharmacopoeia  has  a sp.  gr.  1*395, 18  *bnost  hlack,  and 
contains  both  protochloride  of  iron  and  free  nitric  acid. 
When  mixed  with  three  times  its  volume  of  rectified  spirit, 
as  directed  for  making  the  tincture,  a considerable  deposit 
is  soon  produced.  If  the  evaporation  is  pushed  to  6 ounces 
instead  of  10  as  directed,  complete  oxidation  takes  place, 
but  a large  quantity  of  basic  chloride  is  thrown  down, 
because  there  is  not  sufficient  hydrochloric  acid  to  keep  it 
in  solution,  and  the  nitric  acid  is  not  got  rid  of.  This,  by 
gradually  acting  upon  the  alcohol,  producing  ether,  will 
cause  the  tincture  to  become  turbid. 

**  In  order  to  have  a successful  result,  the  quantity  of 
hydrochloric  acid  must  be  augmented  to  13  ounces,  and 
the  solution  should  be  evaporated  to  5 ounces.  The  addi- 
tion of  j ounces  of  water  will  then  bring  up  the  bulk  to 
10  ounces,  as  required  by  the  Pharmacopeia,  and  the 
sp.  gr.  will  be  1*400.  'Die  tincture  made  with  this  solu- 
tion will  remain  bright,  and  have  the  sp.  gr.  0*992.” 

Mr.  Squire  was  a member  of  the  Pharmacopoeia  Com- 
mittee, and  we  must  express  our  regret  that  he  has  had  to 
make  such  remarks  as  the  foregoing  in  his  book. 

There  is  one  useful  feature  in  the  work  to  which  we 
shall  call  attention  by  another  extract.  The  author,  as 
often  os  necessary,  after  the  officinal  preparations  of  a 
medicine,  gives  a list  of  non- officinal  remedies.  Here  is 
one: — 44 Tinctura  chloroform:  composita.  — Chloroform, 
4 oz. ; rectified  spirit,  4 oz. ; treacle,  4 oz. ; extract  of 
liquorice,  2}  oz. ; muriate  of  morphia,  8 grains  ; oil  of 
peppermint,  16  minims  ; syrup,  17}  oz. ; prussic  acid 
(2  per  cent.),  * oz.” 

This,  the  author  states,  has  been  represented  to  him  as 
the  composition  of  chlorodyne,  but  we  cannot  MJppose  he 
believes  the  representation  correct.  There  will  be  leas 
than  a quurtcr  of  a grain  01  muriate  of  morphia  in  an 
ounce  of  the  above  preparation,  and  Mr.  Squire  gives  the 
maximum  dose  at  10  minims. 

We  have  no  wish,  however,  to  be  hypercritical  on  a 
work  which  contains  so  much  to  be  commended ; and 
shall  now  only  repeat  our  already  expressed  opinion  that 
this  is  the  best  work  which  has  yet  appeared  on  the 
British  Pharmacopoeia. 


Annalea  da  Chimi a et  da  Physique.  May,  1864. 

Th*  greater  part  of  this  Journal  is  filled  with  a paper  by 
M.  Baudriraont  “ On  the  Chios  idea  and  Bromidea  of  Phos- 
phorua The  novelties  in  the  paper  are  thus  summed  up  : 
1.  Phosphoric  chloride  (PCI,)  attacks  most  elements, 
and  especially  the  metals,  sometimes  forming  double  chlo- 
rides, more  often  forming  a metallic  chloride  and  phos- 
phorous chloride  (PC1J. 


а.  Phosphoric  chloride  also  attacks  sulphides,  and  forms 
metallic  sulpho-phosphides. 

3.  Sulphophosphide  of  mercury  has  a definite  composi- 
tion PS3,3(HgS). 

4.  Chlorosulphideof  phosphorus  can  be  obtained  by  the 
action  of  PC15  on  SbSj. 

5.  Many  chlorides  may  combine  with  PC15  to  form  well- 
defined  compounds. 

б.  Among  these  is  a compound  of  bichloride  of  platinum 
with  PCla  obtained  by  sublimation. 

7.  Phosphoric  bromide,  PBr5,  dissociatea  easily.  In  the 
presence  of  carbonic  acid  it  splits  up  completely  into  PBrs 
and  free  bromine. 

8 and  9.  A bromoxide  of  phosphorus,  PBr302,  and  a 
bromosulphide  of  phosphorus,  PBr38a,  exist. 

The  author  concludes  his  paper  with  a caution  to  ex- 
perimenters on  the  disastrous  effects  of  breathing  the 
vapours  of  the  chlorides  of  phosphorus  and  their  derh  atives. 

An  interesting  memoir  by  M.  Barbier  follows,  44  On  the 
Application  of  the  Phenomena  of  Capillarity  to  the  Construc- 
tion of  Variant  Thermometer*”  which  is  much  too  long 
for  us  to  transcribe,  and  which  would  hardly  be  intelligible 
without  the  accompanying  plates. 

A translation  of  Mr.  Graham’s  paper  44  On  the  Molecular 
Mobility  of  Gases"  concludes  the  number,  showing  that 
its  importance  and  value  are  thoroughly  appreciated  by 
our  neighbours.  It  is  the  third  translation  into  French 
wc  have  noticed. 


NOTICES  OF  PATENTS. 


Coiumunicatcd  by  Mr.  VAOGHxir,  Patent  Agent,  15,  Southampton 
Building*,  Chancery  Lane,  W.C. 

Grants  of  Provisional  Protection  fur  Six  Mont  ha. 

132c.  James  llaswell  Burke,  Loudon,  44  Improvements 
in  lamps,  vessels,  tubes,  and  cocks,  especially  useful  for 
preventing  the  transmission  of  flame  or  explosive  action 
when  using  petroleum,  camphine,  or  other  inflammable  or 
explosive  substances.” — Petition  recorded  May  27,  1864. 

1335.  Thomas  Drew,  the  elder,  Derby  Villa,  T runtime 
Park,  Birkenhead,  44  Improvements  in  the  manufacture  of 
paper,  papier  mache,  and  millboard.” 

1342.  William  Edward  Newton,  Chancery  Lane,  Mid- 
dlesex, 44  Improvements  in  the  treatment  of  the  low  or  poor 
products  obtained  in  the  manufacture  or  refining  of  sugar.” 
— A communication  fiom  Eugene  Barthulomey,  Hue  St. 
Sebastieu,  Paris, France.  — Petitions  recorded  May  30, 1864. 

1346.  George  Davies,  Serle  Street,  Lincoln’s  Inn,  Mid- 
dlesex, 44 Improvements  inartificial  teeth,  and  in  moulds 
for  forming  the  stu»e.”—  A communication  from  John 
Terrel  and  Joseph  Stulb,  Philadelphia,  Pennsylvania,  U.S. 
— Petition  recorded  May  31,  1864. 

1 186.— Richard  Archibald  Broom  air,  Fleet  Street,  London , 
44  Improvements  in  apparatus  for  increasing  the  illuminat- 
ing power  of  gas,  and  lor  producing  gas  by  the  vaporisa- 
tion of  hydrocarbons  and  essences  of  petroleum.” — A 
communication  from  Gustave  Buuchcry  and  Jules  Francois 
le  Batteux.  Paris,  France.— Petition  recorded  Mayzi,  1864, 

1336. — James  Paterson,  Greenock,  N.B.,  44  Certain  im- 
provements in  the  cooling  and  preparation  of  charcoal  to 
be  used  for  refining  sugar,  and  in  the  machinery,  apparatus, 
or  means  employed  therefor.” — Petition  recorded  May  30, 
1864. 

1366.  — Oscar  Eugen  Priegcr,  Bonn,  Prussia,  44  The 
manufacture  of  ferromanganese  and  cupromangancse,  and 
the  combinations  or  alloys  thereof  with  other  metals.” 

1368. — William  Cormack,  Little  Moortields,  London, 
“Improvements  in  the  distillation  or  destructive  distillation 
of  all  solid  matters  or  semi-solid  matters  capable  of  yield- 
ing fluids,  or  gaseous  hydrocarbons,  or  other  products  of 
any  kind  whatsoever,  be  they  liquids,  fluids,  or  solids,  such 
as  pit-coal,  boghead,  or  other  bituminous  coal  or  shale, 
peat,  wood,  aspholtee,  tallow,  lord,  fats,  or  other  semi- sol  id 
matters,  and  in  the  treatment  of  the  same.” 
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1370. — "William  Henry  Mcllor,  Liverpool,  Lancashire, 
“Improvements  in  self-acting,  mashing,  or  saturating 
apparatus  for  the  us©  of  brewers,  distillers,  and  others/' — 
Petitions  recorded  June  a,  1864. 

1386.  — William  ('lark,  Chancery  Lane,  Middlesex,  “Im- 
provements in  electro-magnetic  and  magneto-electric 
apparatus,  and  their  application  os  a stationary  or  loco- 
motive driving  power.  —A  communication  from  Jean 
Henry  Coxal,  Boulevart  St.  Martin,  Paris. 

1387.  — Bondy  Azulay,  Rotherhithc,  Surrey,  ••  Improve- 
ments in  treating  petroleum  and  its  products,  and  in  the 
application  of  apparatus  for  that  purpose.’*— Petitions 
recorded  June  3,  1864. 

1401. — James  Napier,  Glasgow,  Lanarkshire,  “ Improve- 
ments in  separating  certain  metals  and  metallic  substances 
from  orc-s  and  other  matters." 

1406.  — Edward  Lojsel,  Manor  House,  Clapham,  Surrey, 
“Improved  apparatus  for  obtaining  extracts  from  ten, 
coffee,  and  other  vegetable  substances/* 

1408.  William  Clark,  Chancery  Lane,  Middlesex,  “ Im- 
provements in  the  preparation  of  phosphates  of  ammonia 
and  ammoniaco- magnesian  phosphntps/* — A communica- 
tion from  Emmanuel  Adrien  I/esieur,  Boulevart  St. 
Martin,  Paris. — Petitions  recorded  June  6,  1864. 

1412.  Henri  Adrien  Bonneville,  Hue  du  Mont  Thabor, 
Paris,  France,  “ Improvements  in  telegraphic  printing 
apparatus/’ — A communication  from  Victor  Delay e,  Hue 
tie  )a  l’aix,  Paris,  France. 

1418.  Arthur  Thomas  Weld,  Gravesend,  Kent,  and  John 
Folliott  Powell,  Albion  Place,  Hyde  Park,  Middlesex, 
" Improvements  in  the  separation  of  animal  substances  from 
rags  of  mixed  fabrics." — Petitions  recorded  June  7,  1864. 

1425.  Thomas  Richards,  Wincanton,  Somersetshire, 
“Improvements  in  liquid  manure  and  water  carts/* 

1426.  Ferdinand  Henry  Warlich,  Mure  Hill,  Greenwich, 
Kent,  “ Improvements  in  the  manufacture  of  artificial 
block  fuel  and  coke,  and  in  apparatus  employed  therein.” 
— Petitions  recorded  June  8,  1864. 

1438.  Napoleon  Sarony,  Birmingham,  Warwickshire, 
“ Improvements  in  the  production  and  treatment  of  photo- 
graphic portraits  or  pictures.” — Petition  recorded  June  9, 
1864. 

r447.  Charles  William  Siemens,  Great  Oeorge  Street, 
Westminster,  “ Improvements  in  apparatus  for  producing 
combustible  gases,  part  of  which  improvements  are  appli- 
cable for  indicating  the  pressure  of  gases  and  fluids  gene- 
rally."— Petition  recorded  June  10,  1864. 

1452.  Peter  Spence  and  John  Berger  .Spence,  Newton 
Heath,  Lancashire,  “ Improvements  in  calcining  and 
smelting  copper  ores." — Petition  recorded  June  it,  1864. 

1456.  William  Sharp,  Burgley,  Yorkshire,  “ Improved 
means  or  apparatus  for  purifying  and  increasing  the  illu- 
minating power  of  gas." 

1458.  John  McElroy,  Stretford,  Lancashire,  “ Improve- 
ments in  electro-telegraphic  apparatus  and  in  instruments 
for  preparing  the  transmission  of  electric  telegrams." — 
Petitions  recorded  June  if,  1864. 

i486.  Robert  Whiteside,  North  Egremont,  Cheshire, 
“ Improvements  in  preserving  iron  ships  and  ships' 
sheathing  from  corrosion  and  fouling,  and  in  apparatus  to 
be  employed  therefor." — Petition  recorded  June  15,  1864. 

Notice*  to  Proceed. 

338.  William  Culloy  Stohart,  Etherley,  Durham,  " Im- 
provements in  coke  ovens/* — Petition  recorded  February 
9,  1864. 

355.  Thomas  Vincent  I/ee,  Macclesfield,  Cheshire,  “Im- 
provements in  the  construction  of  kilns  or  retorts  for 
coking,  and  for  apparatus  connected  therewith  for  collect- 
ing the  products  of  distillation  through  the  agency  of 
hydro-caloric  or  superheated  steam,  these  appliances  being 
applicable  to  making  wood,  charcoal,  and  collecting  pyro- 
ligneous acid  during  the  process/’ 

357.  Jean  Marius  Faget,  Bordeaux,  France,  “ Improved 


apparatus  for  taking  up  the  emanations  and  the  gases  from 
boilers." 

360.  John  Henry  Johnson,  Lincoln's  Inn  Fields,  Middle- 
sex, “ Improvements  in  the  manufacture  of  superphos- 
1 phntes  to  he  employed  in  the  making  of  bread  and  in  other 
purposes  in  the  arts."— A communication  from  Anthony 
Poliak,  Washington,  U.S. — Petitions  recorded  February 
11,  1864. 

432.  Frederick  John  Arnold,  Adam's  Court,  Old  Broad 
Street,  London,  “Improvements  in  apparatus  for  producing 
and  burning  combustible  gases  for  heating  and  lighting 
purposes." — A communication  from  Thomas  Arnold,  New 
York,  U.8.— Petition  recorded  February  19,  1864. 

472.  Jean  Francois  Rivier,  Boulevart  dc  Strasbourg, 
Paris,  France,  “An  improved  system  for  filtering  and 
purifying  liquids  with  an  endless  spouting  capillary  tiller.” 
— Petition  recorded  February  25,  1864. 

634.  John  Platt  and  William  Richardson,  Oldham, 
Lancashire,  “ Improvements  in  machinery  or  apparatus 
for  breaking  up  or  pulverising  clay  for  the  manufacture 
of  bricks  or  other  such  articles,  or  for  breaking  up  or 
pulverising  other  material/* 

635.  Raymond  Fletcher,  Siddall's  Road,  Derby,  “A 
new  compound  used  for  varnishing  paperhangings  and 
other  articles." — Petitions  recorded  March  12,  1864. 

674.  Richard  Archibald  Brooman,  Fleet  Street,  London, 
“ Improvements  in  treating  vegetable  textile  matters,  in 
separating  filamentous  matters  therefrom,  and  the  applica- 
tion of  such  matters  to  spinning,  weaving,  and  dyeing." 
— A communication  from  15.  M.  F.  Bunnesu,  A.  Dumont, 
and  N.  J.  C.  Canoby,  Paris,  France.— Petition  recorded 
March  16,  1864. 


CORRESPONDENCE. 


Continental  Science. 

Paris,  June  28,  1864. 

As  your  readers,  in  common  with  all  the  other  inhabitants 
of  Great  Britain,  take  the  greatest  possible  interest  in  the 
weather,  I cannot  do  better  than  begin  my  letter  with  that 
topic.  For  the  last  fortnight  the  temperaturchas  been  at  fever 
heat,  and  the  consumption  of  ices  has  been  correspondingly 
high.  On  Sunday,  however , to  thodclight  of  everybody,  even 
of  the  holiday  makers,  the  rain  came  down  in  torrents,  and 
agreeably  cooled  the  air.  It  is,  perhaps,  as  well  for  you 
that  the  heat  has  moderated,  for  when  the  thermometer 
rises  to  such  a pitch  as  it  did  last  week,  and  stops  there  so 
long,  there  is  an  irresistible  temptation  to  explore  the 
woods  round  Vincennes  (which,  by  the  way,  arc  almost 
denuded  of  iheir  foliage  by  caterpillars)  in  searrh  of 
botanical  specimens,  w’hich  somehow  always  die  before 
one  gets  home,  or  ransack  the  quarries  of  St.  Denis  for 
fossils,  which  arc  always  left  behind,  instead  of  attending 
hot  lectures  or  writing  letters  with  the  perspiration 
bedewing  the  paper. 

The  subject  of  the  sun  leads  one  directly  to  photography. 
At  the  last  meeting  of  the  Photographic  Society  the  Abbe 
Laborde  read  h paper  on  the  “ Reproduction  of  Kaleido- 
scopic Figures."  I have  always  imagined  that  the  great 
beauty  of  these  figures  resided  in  their  colour,  and  to  what 
end,  tnerefore,  should  they  be  photographed?  M.  Laborde 
says  these  photographs  would  be  useful  to  designers,  but 
I fancy  no  decorative  artist  would  be  worth  much  who 
would  seek  the  aid  of  the  kaleidoscope  for  his  patterns. 
M.  Van  Monckhoven  read  a paper  on  a new  enlarging 
camera,  w-hich  he  has  j usl  perfected . The  specimens  exhi- 
bited  arc  certainly  the  best  enlargements  yet  seen,  and  by 
using  a large  lens  of  19  inches  in  diameter  for  collecting 
the  rays,  an  excellent  positive  may  be  taken  on  common 
albumenised  paper  in  from  twelve  to  fifteen  minutes. 

The  Abbe  Moigno,  the  esteemed  editor  of  Les  Monde*, 
hat  commenced  giving  monthly  lectures  to  the  subscribers 
to  that  journal,  detailing  the  progress  made  in  the  different 
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branches  of  science  daring  the  past  month.  The  first 
meeting,  which  was  held  on  the  9th  of  J une,  was  so  great 
a success  that  the  room  in  which  it  took  place  proved  too 
small,  and  the  Abbe  was  obliged  to  petition  the  SocietS 
rf  Enc  tut  ajement  for  the  use  of  their  lurge  hall  in  the  Rue 
Bonaparte  for  the  July  meeting.  Several  new  scientific 
inventions  were  shown.  One  of  the  most  interesting  was 
the  stethoscope  exhibited  by  Rceuig,  which  consists  of  a 
sort  of  box  containing  an  artificial  tympanum  of  india- 
rubber.  The  apparatus  is  laid  on  the  chest  of  the  patient, 
and  the  sounds  of  the  heart  and  lungs  are  listened  to 
through  five  or  six  in dia  rubber  tubes  provided  with  ear- 
pieces. Thus  in  the  case  of  hospital  demonstration,  the 
patient  is  freed  from  the  inconvenience  of  having  half-a- 
dozen  hard  stethoscopes  pushed  into  his  chest,  and  the 
students  around  hear  the  sounds  produced  at  their  ease. 

Ruinkorff  has  deservedly  been  presented  with  the 
Napoleon  III.  prize  of  50,000  francs  for  the  induction 
apparatus  thut  bears  his  name.  The  King  of  Hanover  has 
also  sent  him  a large  gold  medal. 

The  Museum  of  Natural  History  has  received  several 
specimens  of  the  meteorite  that  passed  over  this  country 
011  May  14.  Had  this  happened  in  England,  the  specimens 
would  have  been  visible  lo  the  public  only  about  ten  years 
afterwards. 

The  scricicultuiists,  having  tried  almost  every  possible 
remedy  f-jr  the  numerous  ills  thut  silkworm  flesh  is  heir 
to,  have  now  taken  to  electrifying  their  interesting  patients, 
with,  it  is  said,  excellent  effect.  The  idea  has  originated 
with  M.  Sauvageon,  and  has  been  tried  at  Valence. 

The  Association  for  the  Advancement  of  Astronomy  and 
Meteorology,  founded  by  M.  Lavoisier,  is  making  great 
way.  At  the  lust  meeting,  held  at  the  Obsercatoirs,  a new 
reflecting  telescopo  with  a speculum  o*8o  metres  iu 
diameter  was  shown,  and  the  process  of  silvering  ex- 
plained. The  foundation  of  such  societies  will  do  much 
to  render  science  really  popular  in  Paris.  The  popular 
ignorance  of  scientific  subjects  amongst  even  highly  edu- 
cated Parisians  is  most  singular.  It  is  true  they  have  no 
Royal  Institution,  or  even  Polytechnic,  such  as  we  have, 
but  science  of  a very  high  kind  enters  into  the  educational 
courses  carried  on  in  French  schools  to  a much  greater 
extent  than  in  ours. 

Amongst  the  papers  recently  read  before  the  SccietS 
Slttniil* ut,  at  Nancy,  was  one  by  MM.  Giles  and  Durant, 
on  the  utilisation  of  tire  rags  of  mixed  fabrics,  that  is,  of 
rsgt  whn<ie  woof  is  cotton  and  the  weft  woollen,  or  vice 
versa.  It  will  be  remembered  that  the  general  system 
pursued  in  England  is  to  rot  out  the  cotton  by  a weak 
acid  or  alkali,  which  leaves  the  wool  intact.  Iu  such  cases 
the  cotton  was  lost,  and  a few  years  since  Mr.  F.  ().  Ward 
took  out  a patent  for  carbonising  the  wool  by  means  of 
super-heated  steam,  which  converted  it  into  a valuable 
manure,  leaving  the  cotton  for  paper-making.  MM.  Giles 
and  Durant  effect  this  by  dissolving  out  the  wool  with  the 
solution  of  an  alkaline  sulphide,  the  dissolved  wool  being 
available  for  the  manufacture  of  pru&siates.  The  authors 
of  the  paper  were  rewarded  with  the  '•  Prix  Ron  Bln.” 
Amongst  tho  other  papers  was  one  on  a new  green  pigment 
of  great  beauty,  which  consists  of  mangunate  of  barium. 

The  proceedings  of  the  Atlantic  Telegraph  Company  are 
looked  upon  over  here  with  great  interest.  They  will  have 
a formidable  rival  in  the  Russo-  Amerk an  line,  w hich,  with 
the  exception  of  about  forty  miles,  will  be  a land  line. 
Mr.  Collins,  an  American,  has  lately  obtained  from  the 
British  and  Russian  Governments  the  right  of  passage 
through  their  territories  for  thirty -six  years.  Europe  is 
already  in  momentary  communication  with  Irkutsk,  in 
Siberia.  A line  will  consequently  be  laid  from  Irkutsk 
to  the  mouth  of  the  Amour,  thence  along  the  coast  of  Asiatic 
Russia  to  over  Behring’s  Straits,  which  is  only  about  forty 
miles  across,  and  so  on  through  British  North  America  and 
British  Columbia  to  California,  where  the  American  net- 
work will  be  joined.  An  American  Company  has  already 


been  formed  to  supply  the  capital  necessary  for  carrying 
out  the  work. 

M.  Sauerwcin  has  lately  analysed  one  of  the  thousand- 
and -one  anti-incrustation  boiler  compositions  — imposi- 
tions if  you  like  to  call  them  so — which  are  sold  to  ignorant 
manufacturers  at  fancy  prices.  It  consists  mainly  of 
chloride  of  barium  mixed  with  15  per  cent,  of  bone-black, 
possiblv  that  which  remains  after  the  manufacture  of  sugar. 
It  acts  by  precipitating  sulphate  of  barium  in  an  insoluble 
form.  Considering  the  cheapness  and  efficacy  of  soda- ash 
for  the  purpose,  it  seems  singular  that  manufacturers 
should  run  after  so  many  quack  compositions  of  all  the 
colours  of  the  rainbow. 

Messrs.  Cornelius  and  Baker,  of  the  Franklin  Institute, 
have  recently  devised  a modification  of  the  ordinary 
electrophorus  for  lighting  gas.  It  consists  of  a spherical 
cupof  brass  lined  with  sheepskin  and  silk,  into  which  drops 
a corresponding  hemisphere  of  hard  india-rubber.  The 
brass  cup  communicates  with  a wire  near  the  jet.  To  light 
the  gas  the  hard  rubber  hemisphere  is  raised  by  means  of  a 
little  handle,  aud  the  spark  passes,  lighting  the  gas  in  its 
passage.  They  have  also  devised  a portable  electrophorus 
of  tubular  construction.  It  consists  of  two  brass  tubes 
closed  at  each  end,  united  together  by  a ring  of  hard 
rubber  covered  internally  with  a silk  padding.  Inside  the 
tubes  is  a cylinder  of  hard  rubber  which  passes  freely  down 
the  tubes  when  they  are  reversed.  The  apparatus  is 
grasped  by  the  non-conducting  ring  and  held  upright,  the 
hard  rubber  cylinder,  of  course,  being  at  the  lower  end. 
Reversal  causes  it  lo  pass  to  the  other  end,  charging  the 
brass  tube  in  its  passage. 


Numerical  Relations  of  Equivalent  X umbers. 
To  tho  Editor  of  the  Chemical  News. 


Siu, — I am  not  aware  if  the  following  fact  has  yet  been 
noticed,  viz.,  Unit  the  atomic  weights  of  the  elementary 
bodies  are,  with  few  exceptions,  either  exactly  or  very 
nearly  multiples  of  eight:  — 

Li  — 7 8 

0 = 16  ; N *=  14 i6^h  2 

Mg«»4;  Na-13 24  =3  8 x 

8-3»;  Pa-ji 3*  = 8x 

Ca  ~ 40  ; K — 39 40  a 8 x 

Ti  =3  50  48  = 8 x 

Ni  » 58  5;  Cow  58*5;  Mn  =*,  55;  Fee*  56  . 56  = 8 x 

Cu  = 63*5 ; Zn  =a  65  ; Y = 64 
Se«=»79*5;  Bra*  go  . 

Zr  =*  89  5 ; Sr  = 87*5  . 

Mo  =96;  Di  ==  96  . . 

Ru  = 104 ; Uo  = 104  . 

Cd  Ba  112  .'  . . , 

8ns  118 ; Ub  no 
Te  = 129  ; I =**  127 
Ta  = 138;  V «=  137 
W 184  . 

Os  = 199 ; Ilg  = aoo  . 
l*b  = 2o7;  Bis  210  . 

Th  — 238  .... 

It  will  be  observed  that  there 
exactly  agree  with  this  law, 

Mg  « 24  » 8 x 3 ; 8 
Fe  = 56  = 8 x 7 ; Y 


Sb 

Ba 


*37 


64^  8 x 
80  = 8 x 10 
88  — 1 8 x 1 r 
96  = 8 x 12 
104  3^8x13 
1 12  — 8 x 14 
120  sas  8 X 15 
128  = 8xl6 

136  = 8 x 17 
184  = 8 A 23 
aco  =8x25 
208  = 8 x 26 
240  ss  8 x 30 
are  many  of  these?  which 

~(J  = l(  « 8 X 2; 

32  = 8x4;  Ca  » 40  = 8 x 5 ; 
64  = 8 x 8 ; Br  = 80  a 8 x to  ; 

Mo  =-  96  = 8 x 12;  Di  = 96  = 8 x 12  ; Ru  = 104  « 8 x 1 3 ; 

Uo  — 104  =*  8 * 13  ; Cd  <=  1 12  » 8 x 14  ; U = 120  — 8 x 15  ; 

W = 184  = S x 23  ; Hg  = 200  = 8x15;  and  others  come 

very  near.  It  is  worthy  of  comment  that  elements  having 
the  atomic  weights  72  =3  8 x 9 ; 144-8x18;  151-18x19; 
160  = 8 x 20  ; 1 68  = 8 x x 1 ; 176  = 8 x 22  ; 19a  » 8 x 14  ; 
216  = 8x27;  224=8x28;  and  232  s=5  8 x 29  arc  wanting, 
but  future  discovery  may  fill  these  vacancies. 

Hoping  you  will  excuse  this  intrusion  on  your  time, 

I am,  &c.  Sirmosrs. 

June  18,  1864. 
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Miscellaneous — Answers  to  Correspondents, 


CmcirAL  News, 

Julp  2,  1S4A. 


A Sad  Cate. 

To  the  Editor  of  the  Chemical  News. 

Sir,-— Before  softening  of  the  brain,  which  has  already  set 
in  with  uncontrollable  vigour,  renders  me  incapable  of 
thinking  or  writing,  permit  me  to  ask  your  aid  in  rescu- 
ing at  least  some  of  my  fellow  creatures  from  the  unfortu- 
nate fare  that  is  about  to  befall  me. 

I was  brought  up  under  the  old  system  of  chemical 
notation,  and  believed  that  water  was  HO  for  many  years, 
but  having  attended  a certain  lecture  at  the  Royal  Institu- 
tion and  another  at  the  Chemical  Society,  advocating  the 
claims  of  that  interesting  liquid  to  the  style  and  title  of 
H29,  I was  so  far  struck  by  the  logical  correctness  of  the 
views  held  by  the  lecturers  that  I forthwith  vowed  to  in- 
quire into  the  subject,  and  set  the  doubts  raised  in  my 
mind  at  rest,  one  way  or  the  other.  The  result  of  reading 
every  article  in  all  the  leading  scientific  journals  of  Europe 
and  America  has  been  my  entire  conversion  to  the  new* 
faith,  but,  I am  sorry  to  say,  at  the  expense  of  my  reason.  , 
This  lamentable  result  of  my  search  after  truth  has  not 
been  brought  about  by  any  difficulty  in  grappling  with  , 
the  arguments  adduced,  but  simply  because  scientific  j 
writers  will  not  adopt  one  uniform  system  in  formulating 
compounds.  The  confusion  resulting  is  something  chaotic. 
Talk  about  Mr.  Babbage  being  driven  mad  by  organ 
grinders  ! Let  him  only  try  to  read  and  understand  half  a- 
doxen  consecutive  articles  on  organic  chemistry  in  any  j 
current  scientific  periodical.  Or,  to  go  no  further,  i 
look  at  water.  One  writer  formulates  water  IIO,  another  j 
HjO,  another  H20,  a fourth  HO ; in  one  page  we  find  j 
slaked  lime  appearing  as  CaO.HO  in  the  next  CaO.flO,  a i 
few  lines  further  on  CaHO,  then  CaHO,  then  GaH,Oa, 
then  CalLOj,,  until  the  brain  first  becomes  confused,  then 
swims,  and  finally  softens. 

I don't  think  the  blame  in  this  case  attaches  so  much  to 
the  editor*  of  these  journals  as  to  the  authors  of  the  papers, 
who,  from  thoughtlessness,  imagine  that  their  readers  will 
estimate  the  symbols  they  use  at  the  same  value  that  they 
do  themselves.  I appeal,  therefore,  most  earnestly  to 
scientific  writers  to  allow  their  formuloe  to  be  printed  in 
such  a manner  as  to  be  intelligible  to  every  one.  At  one 
time  this  was  accomplished  by  the  double  equivalents 
being  indicated  by  a crossed  letter — e.g.,  n,  but  this 

custom  gradually  gave  way,  and  now  no  warning  whatever 
is  given  that  the  C’s,  O's,  &c.,  in  particular  papers,  are 
doubled.  Watts,  in  his  magnificent  **  Dictionary  of 
Chemistry,”  uses  ordinary  Roman  capitals  for  the  new 
formula?,  and  italics  for  the  old ; but  now  that  a third 
system  has  sprung  up,  in  which  the  equivalents  calcium, 

iron,  lead,  &c.,  are  doubled,  this  method  will  no  longer 
serve.  Why  should  not  writers  and  editors  agree,  at  any 
rate  for  the  present,  to  use  a thickened  letter  for  the  doubled 
equivalent ; this  would  do  away  with  all  confusion,  and 
possibly  restore  my  unfortunate  brain  to  its  normal  hard- 
ness. I give  an  example 
CaO  IIO  = Hydrate  of  lime.  Old  system. 

CaHO  =»  I,  calcium.  Gcrhardt's  system. 
CaH202  *=»  „ „ Latest  system,  as 

adopted  by  Kopp,  Williamson,  Odling,  &c. 
The  idea  of  the  heavy  equivalent  would  thus  be  at  once 
indicated  by  the  heavy  appearance  of  the  symbol. 

My  keeper  is  coming,  so  I must  close  my  letter. — I am, 
&c.  An  Inmate  or  Haxwell. 

P.S. — My  keeper  posts  this  for  me.  I bribed  him  by 
giving  him  6d.  to  regale  himself  with  a glass  of  brandy  and 

ho.ho.h.o.u,©,®}  o,no, 

or  whatever  it  is. 

[Our  correspondent  has  reason : it  would  relieve  editors  of 
many  anxieties  if  chemists  could  only  agree  upon  the 
use  of  formula?.  Could  not  an  international  congress 
settle  the  question  ? — Ed.  C,  iSF.] 


Aerial  Binge. 

To  the  Editor  of  the  Chemical  News. 

Sir, — The  interesting  experiments  of  Mr.  Tomlinson,  re- 
ferred to  in  your  lust  number,  having  drawn  attention  to 
the  above  phenomena,  I may  be  permitted  to  quote  some 
extracts  from  my  laboratory  notebooks,  bearing  on  the 
subject. 

Firstly  as  to  the  explosion  of  gunpowder.  We  often 
observe  partial  and  indistinct  wreaths  on  the  discharge  of 
heavy  ordnance,  but  on  one  occasion  I saw  a strikingly 
perfect  example.  Whilst  in  Paris,  in  1855,  I was  standing 
near  the  guns  on  the  Esplanade  des  Invalided  during  the 
firing  of  a royal  salute.  The  air  was  quite  still,  and  the 
entire  smoke  from  one  piece  burst  into  a dense  oval  ring 
which  rose  slowly  and  unbroken  for  twenty  or  thirty 
yards  until  it  melted  away.  It  gradually  expanded  in 
diameter,  with  a marked,  though  not  extremely  rapid, 
rotatory  motion.  The  lively  spectators  were  loud  in  their 
exclamations  as  to  its  beauty  and  appropriateness  to  the 
occasion,  presenting  as  it  did  the  appearance  of  a wreath 
or  coronal. 

Again,  when  briskly  boiling  a portion  of  a soil  with 
dilute  nitro-hydrochloric  acid  in  a glass  flask,  I have 
occasionally  seen  the  same  effect  well  produced.  In  such 
cases  the  liquid  is  apt  to  boil  in  starts,  and  sometimes  for 
hours  together,  almost  every  burst  of  acid  steam  w ill  form 
itself  into  an  expanding  and  rapidly  rotating  ring,  as 
perfect  as  those  from  the  deflagration  of  phosphuretted 
hydrogen,  only  not  so  large  or  opaque.  The  flask  I em- 
ployed held  about  three  pints  ; the  neck  was  long  and  the 
mouth  about  five-eighths  of  an  inch  in  diameter. 

Lastly,  as  an  example  of  movements,  somewhat  similar 
in  appearance,  I may  mention  that  on  fusing  a silicate 
with  carbonate  of  soda  in  a large  platinum  crucible  at  an 
intense  red  heat,  dark,  sharply-defined  circular  lines  are 
produced  on  the  surface  of  the  liquid,  moving  spirally  in- 
ward from  the  edge  to  a central  point  like  the  figures  we 
see  in  chromatrope  slides.  On  removing  the  blow  pipe 
flame  this  effect  continues  for  some  time,  only  reversed, 
the  revolving  lines  opening  out  from  the  centre  to  the  cir- 
cumference where  the  cooling  takes  place  most  quickly. 

I am,  kc. 

Frederick  W.  Griffin,  Ph.D. 

Bristol  School  of  Chemistry,  June  10. 


MISCELLANEOUS. 

Daurer  in  the  Electric  Light! — It  will  scarcely 

be  believed  that  Mr.  \V.  de  la  Rue  was  obliged  to  insure 
Willis’s  Rooms  for  ao.ooo l.  before  the  electric  light  could 
be  exhibited  at  his  eoirfe,  the  office  in  which  the  premises 
were  already  insured  having  given  the  proprietors  notice 
that  the  company  would  not  hold  themselves  liable  for  any 
damage  by  fire  while  the  electrical  apparatus  remained  in 
the  building.  The  ignorance  which  stimulated  this  pro- 
ceeding on  the  part  of  the  company  is  something  so  ex- 
traordinary, that,  out  of  charity  to  other  offices,  the  name 
should  be  published.  We  may  mention  here  that  some 
offices  have  recently  refused  to  insure  buildings  in  which 
an  apparatus  was  used  for  naphthalising  gas. 


ANSWERS  TO  CORRESPONDENTS. 

J.  A.  hi. — Wo  do  not  think  it  can  bo  don#  in  any  way. 

D.  L.  J F — A common  spirit  lamp  fed  with  wood  spirit  will  4iu*er 
every  ordinary  purpose. 

C,  It.  B.,  £aii«t*Air#.— Chemist*  have  long  ceased  to  hang  their 
theoiii'fl  on  pegs,  and  use  brocket*  instead. 

T.  The  fixed  oil  is  decoiup^sed  by  heat.  Distillation  fa 
eflfeetsd  at  a temperature  of  ahum  600'  F.  btonrine  and  olein  may  l* 
obtained  by  saponifying  tallow  with  lime  and  than  decomposing  the 
M>.*p  with  sulphuric  acid.  Tho  two  f-U  must  then  bo  teparauri  by 
pressure. 

Rtctiral.-Mr.  Bllis.-Kax t wsek.  We  shall  bo  glad  to  boor  further 
from  our  correspondent. 


Researches  on  Oxygen, 


Cmmjc al  Nkwb,\ 
July  9,  1864.  / 
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CHEMISTRY. 


Researches  on  Oxyyen,  by  Dr.  G.  Meissner. 

(CoiUimiud  from  page  J.) 

Tub  following  cuts  were  intended  to  accompany  the 
abstract  in  our  last  number.  Figaro  1 will  bo  easily 
understood  as  showing  the  arrangement  of  tbo  tabes 
(described  at  page  1)  for  electrizing  tbo  surrounding  air, 
and  needs  no  further  description.  Figure  * represents 


| the  apparatus  (mentioned  at  page  3)  used  by  the  author 
for  completely  drying  the  air,  as  woll  os  the  ozonising 
tube  and  the  flasks  in  which  ho  experimented  with  the 
ozonised  air.  The  air  from  the  gasometer  first  entered 
the  tube  a,  filled  with  chioride  of  calcium,  and  theu 
passed  through  the  flask  e,  which  contained  English  oil 
of  vitriol.  By  noticing  tho  bubbles  as  they  passed 
through  this  flask  tho  rapidity  of  the  current  could  be 
seen,  and  regulated  accordingly.  From  the  flask  the  air 
passed  through  tho  tubes  i,  5,  l,  filled  with  fragments  of 
glass  drenched  with  sulphuric  acid ; and,  finally,  before 
reaching  the  ozonising  tube,  through  the  bent  tube  c,  which 


Fio.  1. 


contained  pieces  of  marble  to  retain  any  sulphuric  acid.  | 
The  exit  end  of  tho  ozonising  tube  is  seen  to  be  bent  up 
and  pass  through  a cork  into  a larger  tube,  /,  where  it 
is  surrounded  with  mercury.  A small  bell  gloss  or  a 
bent  neck  of  a retort,  y,  dips  into  the  mercury  aud  con- 
ducts the  ozone  to  the  flasks  for  experiment. 

Wc  may  now  continue  our  account  of  tho  author’s 
results. 

The  cloud  or  smoke  which  forms  as  the  ozouised  air 
passes  through  water,  remains  on  the  surface  of  the 
liquid,  and  when  the  vessel  is  full  and  the  air  of  the 
laboratory  is  still,  may  be  poured  out  liko  carbonic  acid. 
If  jioured  through  a tube  to  the  bottom  of  a dry  glass 
vessel  it  displaces  the  air,  and  the  vessel  may  be  filled 
with  the  cloud.  When  a vessel  so  filled  is  closed  and 
set  aside  the  mist  gradually  becomes  less  opaque,  and  in 
the  course  of  thirty  or  forty-five  minutes  quite  disappears, 

V ox.  • X.  No.  140.— July  9,  1864. 


leaving  the  air  quito  transparent.  Water,  however,  is 
slowly  deposited  on  the  sides  of  the  vessel  in  small  drops 
or  dew,  which  aggregates  and  flows  to  the  bottom. 


When  the  mist  has  once  disappeared  it  Is  impossible 
to  reproduce  it  with  more  water,  and  tho  air  which  re- 
mains has  only  the  properties  of  tho  ordinary  atmo- 
spheric mixture.  The  atmizone,  therefore,  has  changed 
into  ordinary  oxygen.  The  water  may  be  perfectly  pure, 
or  it  may  contain  substances  carried  along  by  the  cloud, 
os  will  be  explained  later. 

These  results  prove  that  atmizono  has  the  property  of 
attracting  moisture  and  giving  it  tho  characters  of  a 
cloud  or  mist,  and  then  of  depositing  it  again  in  the 
form  of  droplets  or  dew,  while  it  is  itself  changed  into 
ordinary  oxygen. 


(To  bo  continued.) 
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On  a Colloid  Acid ; a Normal  Constituent  of  Human  Urine. 


On  a Colloid  Acid ; a Normal  Constituent  of  Human 
Urine , by  William  MaRCBT,  M.D.,  F.R.S* 

The  present  communication  describes  the  mode  of  ex- 
traction and  the  properties  of  an  acid  of  a colloid  nature 
which  is  al wars  present  in  healthy  human  urine,  and 
appears  destined  to  become  of  great  importance  in 
physiological  chemistry. 

With  the  view  of  separating  this  acid  from  the  urinary 
secretion,  the  fluid  is  mixed  with  animal  charcoal,  con- 
ernt  rated,  filtered,  and  the  filtrate,  after  precipitation 
with  baryta-water,  is  dialysed  for  about  twenty-four 
hours.  The  dialysed  liquid,  after  subsequent  filtration 
and  concentration,  is  mixed  with  basic  acetate  of  lead, 
which  precipitates  the  colloid  acid  os  an  insoluble  lead- 
salt,  along  with  a little  hydrochloric  acid  and  other  im- 
purities. TUe  precipitate  should  be  thoroughly  washed, 
decomposed  with  sulphuretted  hydrogen,  and  again 
tinned  with  animal  charcoil.  When  the  acid  is  re- 
quired in  a pure  state,  the  hydrochloric  acid  present  is 
removed  with  carbonate  of  silver,  the  excess  of  the  silver 
precipitated  with  sulphuretted  hydrogen,  and  after  boil- 
ing to  evolve  tliis  last  substance,  basic  acetate  of  lead  is 
again  added.  The  lead-salt  perfectly  washed  may  be 
considered  pure,  and  the  pure  acid  can  bo  obtained  from 
it  by  decomposition  with  sulphuretted  hydrogen. 

The  acid  is  very  slow  to  decompose  when  exposed  to 
the  air.  It  may  be  considered  to  undergo  no  loss  or  de- 
composition by  being  boiled,  as  shown  by  direct  experi- 
ment. After  concentration  by  heat,  its  colour  darkens, 
and  it  becomes  syrupy,  possessing  a sharp  acid  taste, 
with  a slight  acrid  ana  astringent  after-taste  ; the  taste  j 
is  perceptible  in  the  solution  when  very  dilute : no  ! 
crystals  of  the  acid  could  be  obtained  in  the  syrup.  Dried  1 
at  a temperature  under  212°  F.,  the  acid  has  the  appear- 
ance of  a transparent  varnish  ; it  is  very  hygroscopic,  and 
dissolves  readily  in  water,  though  not  apparently  in 
alcohol,  sp.  gr.  *820,  or  in  ether.  When  burnt,  the  col- 
loid acid  chars,  emitting  a pungent  and  irritating  smell, 
and  after  complete  combustion,  nothing  but  the  minutest 
trace  of  inorganic  residue  remains.  Although  strictly  a 
colloid,  this  acid  in  the  free  state  passes  through  a dia- 
lyser,  but  not  so  readily  as  a crystalloid.  When  under 
the  form  of  a compound  its  property  of  dialysing  appears 
much  diminished.  I could  not  find  that  it  exerted  any 
action  on  polarised  light. t 

The  acid  was  found  to  consist  only  of  carbon,  hydrogen, 
and  oxygen.  I have  not  yet  succeeded  in  establishing 
its  ultimate  quantitative  composition,  but  it  appears  to 
be  very  poor  in  hydrogen  and  rich  in  carbon.  The 
atomic  weight  of  the  substance  was  found  by  the  analysis 
of  its  insoluble  lead-salt,  and  of  its  baryta-salt.  I deter- 
mined the  lead  in  the  lead  compounds  from  six  different 
samples  of  urine;  the  average  on  100  parts  was  337  of 
acid.  The  analysis  of  the  baryta  compound  yielded  on 
100  parts  27*8  of  acid.  Corresponding  to  the  atomic 
weights — 

for  the  lead  compound  j 

for  the  baryta  compound  ^^jj***  ' 

It  is  therefore  very  obvious  that  the  acid  forms  two 

* Head  before  the  Royal  Society,  Juue  16,  1864. 

t This  acid  docs  not  ftteclpiUte  cgy-alliumen.  It  predpltato*  oaaclnc, 
but  an  cxccm  doe*  not  ap|»«u-  to  rtfttaaulvo  the  procipltate  aa  lu  the 
1 -Me  of  acetic  add. 
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salts,  an  acid  and  a neutral  salt.  We  shall  adopt  the 

number  28*35  [°r  j f°r  the  atomic  weight  of  the  new 

acid.  The  fact  of  there  existing  two  different  com- 
pounds of  the  acid  explains  many  chemical  phenomena 
exhibited  by  this  substance  and  its  salt*. 

The  neutral  salts  of  the  acid  are  all  soluble. 

It  forms  two  lead  salts,  one  which  is  insoluble  in 
water  and  containing  two  equivalents  of  acid,  and  one 
w’hich  is  soluble  in  water,  and  evidently  containing  one 
equivalent  of  acid. 

The  insoluble  compound  is  obtained  by  adding  basic 
acetate  of  lead  to  an  aqueous  solution  of  the  acid  or  of 
its  neutral  salts.  An  excess  of  the  basic  acetate  redis- 
solves the  precipitate,  which  reappears  on  the  addition 
of  dilute  nitric  acid,  to  bo  finally  redissolved  in  an  excess 
of  the  mineral  acid.  The  whole  of  the  colloid  acid  is 
not,  however,  precipitated  bv  basic  acetate  of  lead,  prin- 
cipally on  uccount  of  the  formation  of  a certain  quan- 
tity of  neutral  aci-tute  of  lead,  which  1 found  to  have 
the  property  of  dissolving  the  insoluble  colloid  lead  salt. 
On  boiling  a mixture  of  the  insoluble  lead  compound 
with  neutral  acetate  of  lead,  acetic  acid  was  given  off, 
a confirmatory  proof  of  the  insoluble  lead  compound 
being  an  acid  salt.  In  this  case  one  equivalent  of  the 
colloid  acid  combines  with  one  equivalent  of  oxide  of 
lead  of  the  neutral  acetate,  two  equivalents  of  the  neutral 
lead  salt  of  the  colloid  acid  being  thus  formed. 

PbO,2(Acid)  +Pb0,C4H303-2(Pb0.  Acid)  + C*HaOa. 

This  shows  that  it  is  not  possible  to  estimate  with 
accuracy  the  amount  of  the  acid  in  urine  by  means  of 
basic  acetate  of  lead. 

When  the  acid  is  boiled  with  an  excess  of  hydrated 
oxide  of  lead,  an  insoluble  compound  is  formed.  * If  tho 
acid  be  in  excess,  a compound  soluble  in  hot  water,  but 
precipitating  on  cooling,  is  obtained.  I have  not  yet 
determined  the  composition  of  these  two  lead  salts. 

The  baryta  and  lime  salts  are  easily  prepared  from  the 
carbonates.  They  contain  one  equivalent  of  the  acid, 
urc  soluble  in  water,  and  yield  precipitates  with  basic 
acetate  of  lead,  nitrate  of  silver,  and  protonitrate  of 
mercury  and  tannic  acid;  the  more  concentrated  the 
solution  tho  more  abundant  the  precipitates.  A very 
slight  precipitate  occurs  by  adding  neutral  acetate  of 
lead  to  salts  of  the  acid.  Other  reagents  fail  to  yield 
precipitates. 

The  acid  dissolves  silver  from  tho  carbonate,  but  I 
could  rot  neutralise  it  perfectly  by  such  means.  The 
lime  salt  of  the  acid  cannot  be  entirely  decomposed  by 
boiling  it  with  carbonate  of  silver. 

When  the  acid  is  boiled  with  black  oxide  of  copper, 
copper  is  readily  dissolved. 

I endeavoured  to  determine  approximately  the  quan- 
tity of  tho  colloid  in  a given  bulk  of  the  urinary  secre- 
tion, and  extracted  from  8 litres  4*46  grammes  of  this 
substance,  which,  however,  must  fall  short  considerably 
of  the  real  amount  of  the  acid  present. 

It  may  be  considered  as  existing  in  all  probability  in 
the  blood,  where  there  is  little  doubt  that  it  acts  au  im- 
portant part  in  the  phenomena  of  the  secretion  of  gas- 
tric juice,  by  displacing  the  hydrochloric  acid  from 
chloride  of  sodium  combining  with  the  sodium.  The 
soda  salt  would  remain  in  the  blood,  being  a colloid  com- 
pound, while  the  free  hydrochloric  acid  would  find  its 
way  into  the  stomach.  An  experiment  I performed  in 
connexion  with  this  subject  bears  out  the  present  view. 

The  formation  of  the  colloid  acid  appears  to  result 
from  some  transformation  of  the  colloia,  a non-nitro- 
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genous  constituent  of  the  liver  known  as  the  glucogenic 
substance.  When  better  acquainted  with  the  chemical 
composition  and  physiological  relations  of  the  colloid 
acid  of  urine  I shall  be  able  to  give  it  an  appropriate  name. 


Remarks  on  the  Distillation  of  Substances  of  Different 
Volatilities,  by  M.  CARET  Lea. 

Some  experiments  which  have  been  recently  published 
by  M.  Berthelot  rccnl  to  me  a simitar  and  remarkable 
case  which  attracted  my  attention  several  years  ago. 

M.  Berthelot  distilled  91  parts  of  alcohol  and  8 of 
water,  and  found  that  the  distillate  at  the  beginning, 
middle,  and  end  of  the  operation  contained  equal  quan- 
tities of  water  and  of  alcohol. 

He  distilled  also  a mixture  containing  a large  quantity 
of  sulphide  of  carbon  and  a small  quantity  of  alcohol, 
and  found  that  the  least  volatile  body,  the  alcohol,  passed 
over  with  the  first  portions  of  the  distillate,  so  that 
towards  the  end  of  the  operation  the  retort  contained 
sulphide  of  carbon  almost  pure. 

To  these  facts,  which  tend  to  cast  the  greatest  doubt 
on  all  the  results  obtained  by  the  laborious  process  of 
fractional  distillation,  I now  add  the  following: — 

When  a mixture  containing  the  chlorides  of  ethy- 
laminc,  diethybmine,  and  triethylamine  is  distilled  with 
caustic  alkali,  we  should,  according  to  received  ideas, 
expect  to  find  the  ethylamine,  which  is  a gas  at  ordinary 
temperatures,  d'stil  over  first.*  Triethylamine,  which  is 
at  ordinary  temperatures  and  pressures  a liquid,  sepa- 
rates as  such  when  n strong  solution  of  its  chloride  is 
treated  with  caustic  alkali,  and  floating  on  the  surface, 
as  I have  before  pointed  out,  we  would  naturally  expect 
to  find  it  principally  in  the  later  stages  of  the  distillation. 
The  contrary,  however,  is  the  cose  when  the  less  substi- 
tuted ammonias  predominate  in  quantity.  Almost  the 
whole  of  the  triethylamine  passes  over  in  the  first  por- 
tions of  the  distillnre,  and  subsequent  ones,  though  rich 
in  ethylamine  and  dicthylatnine,  scarcely  contain  a trace 
of  triethylamine. — American  Journal  of  Science,  vol. 
xxxviL  p.  377. 
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bouta — Oompo-ltlon  or  row  nnd  boiled  bone*.  The  manufacture 
of  superphosphate  of  lime.  Apnlic-iti u to  agriculture  Mottr-black 
or  char,  an d their  use  In  *nfp»r  refining.  Phosphorus,  it*  properties, 
extraction,  and  employment  in  nMi.u  acture  of  mutches,  Horn  Sin 
ivory,  their  composition  and  application*. 

Lecture  I. 

I shall  not  take  up  your  time  by  making  many  prelimi- 
nary remark?,  but  merely  state  that  though  the  heads  of 
the  subject  on  which  1 intend  to  speak  are  not  inviting 
ones,  still  we  shall  find  as  we  progress  that  the  study  of 
the  various  matters  which  I shall  bring  before  you  is  full 
of  interest  and  instruction.  Further,  it  would  be  difficult 
to  name  subjects  which  better  illustrate  the  ability  of  man 
to  turn  to  profitable  account  the  various  materials  placed 
in  his  hands,  or  to  mention  substances  which  have  re- 
ceived more  complete  and  skilful  applications  than  those 
we  shall  treat  of  this  evening. 

Bones. — The  composition  of  “green  bone*,1'  or  bones 
in  their  natural  state,  may  be  considered  under  two  general 
heads,  via. : — the  animal  matters,  consisting  of  a substance 
called  oss&ne  and  a few  blood-vessels,  and  the  mineral 
matters,  chiefly  represented  by  phosphate  of  lime  and  a 


few  other  mineral  salts.  The  composition  of  bones  has 
been  examined  by  many  eminent  chemists,  but  the  most 
complete  researches  are  those,  published  in  1855,  by  M. 
Fremy,  who  examined  bones,  not  only  from  various 
classes  of  vertebrated  animals,  but  also  from  different 
parts  of  the  same  animal;  and  to  enable  you  to  appreciate 
some  of  his  conclusions,  allow  me  to  draw  your  attention 
to  the  following  table  • 


Composition  of  Rones . 


Name  of  Bone. 

Mineral  Thosphate 
Matter,  of  Lime. 

Phosphate 
of  Magnesia. 

Carbonate 
of  Lime. 
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The  first  conclusion  drawn  by  M.  Fremy  from  these  re- 
searches is,  that  he  found  a larger  proportion  of  mineral 
matter  than  is  generally  admitted  by  chemists.  Secondly, 
that  there  is  no  material  difference  in  the  composition  of 
various  bones  taken  from  different  parts  of  man,  or  of  any 
one  animal,  but  that  age  had  a very  marked  influence  on 
composition.  Thus,  in  the  bones  of  infants  there  is  more 
animal  and  less  mineral  matter  than  in  the  adult,  whilst 
in  old  age  there  is  more  mineral  and  less  animal  matter 
than  in  the  middle-aged  man.  The  mineral  substance 
which  chiefly  increases  in  old  age  is  carbonate  of  lime. 
Lastly,  he  could  find  no  marked  difference  between  the 
bones  of  man,  the  ox,  calf,  elephant,  and  whale  ; whilst 
in  the  bones  of  carnivcrous  animals  and  those  of  birds 
there  is  a slight  increase  in  the  amount  of  mineral  matter. 
Allow  me  now  to  call  your  attention  to  a most  interesting 
query.  I hold  in  one  hand  the  mineral  matter  only  of  a 
bone,  which  you  cau  see  retains  perfectly  its  original  form, 
and  in  the  other  hand  1 hare  the  animal  matter  only  of  a 
similar  bone,  which  also  retains  the  form  in  which  it  pre- 
viously existed,  but  is  flexible  instead  of  rigid.  The 
question,  therefore,  arises,  whether  the  strength  and  hard- 
ness of  bones  proceed  from  these  two  kinds  of  matter 
being  combined  together,  or  are  their  nspcctive  molecules 
merely  juxtaposed  ? The  answer  is,  the  latter  ; for,  as  you 
see  by  this  specimen,  the  mineral  matter  has  been  entirely 
removed  without  deforming  the  animal  texture.  Further, 
in  the  fcctus  it  is  found  that  the  bones  contuin  nearly  the 
same  proportions  of  animal  and  mineral  matters  as  those 
of  the  adult.  Also,  it  has  been  observed  by  M.  Flourens 
and  other  eminent  physiologists,  that  the  wear  and  tear  of 
bones  during  life  is  repaired  by  the  formation  of  new  bone 
on  the  exterior  surface  of  the  bone,  while  the  old  sub- 
stance is  removed  through  the  interior  duct,  and  that  the 
composition  of  the  new  layer  is  the  same  as  that  of  the 
original  bone.  Let  us  now  proceed  to  examine  the  chemical 
properties  of  the  various  substances  composing  bones,  and 
some  of  the  various  applications  which  they  receive  in  arts 
and  manufacture*.  The  general  composition  of  bones  may 
be  considered  to  be  as  follows  : — 


Bonks. 

_°2*  issirr*: 

substances.  It?.. 

\ Fatty  matters . 
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Mineral 

Substances. 


Water  . 

Phosphate  of  lime  . 
Phosphate  of  magnesia 
Carbonate  of  lime  . 
Various  salts  • « 


The  above-named  animal  matter,  offline, — 


and  which  ha*  been  erroneously  called  gelatine,  is  inso- 
luble in  water,  weak  acids,  and  alkalies,  whilst  gelatine 
presents  properties  direotly  reverse.  Hut  what  has  led 
to  this  popular  error  is  that  ossline,  when  boiled  in  water, 
becomes  converted  into  the  isomerio  substance  commonly 
called  gelatine.  As  I shall  have  to  dwell  on  this  substance 
at  some  length  in  my  next  two  lectures,  I will  not  detain 
you  now  further  than  to  state  that  osseine  is  obtained  from 
bones  by  placing  them  in  weak  hydrochloric  acid,  which 
dissolves  the  phosphate  of  lime  and  other  mineral  salts, 
washing  the  animal  matter  (ossline)  until  all  acid  is  re- 
moved, drying  it,  and  treating  it  with  ether  to  remove 
fatty  matters.  I cannot  leave  this  subject  without  re- 
marking on  the  extraordinary  stability  of  this  animal 
substance,  for  it  has  been  found  in  the  bones  of  man  and 
animal  after  many  centuries,  and  even  in  small  quantities 
in  fossil  bones. 

The  fatty  matter  of  bones  is  made  useful  in  the  manu- 
facture of  soap,  railway  grease,  and  in  other  purposes  ; it 
is  obtained  by  taking  fresh  bones  (as  bones  which  have 
been  kept  a long  time  will  not  yield  their  grease  easily) 
and  placing  the  spongy  ports,  or  ends  of  the  bones  (where 
most  of  the  fatty  matter  exists)  in  large  boilers  ftlled 
with  water,  which  is  then  carried  to  the  boil,  when  a part 
of  the  osseine  is  converted  into  gelatine,  and  tho  fatty 
matter  liberated,  which  rises  to  the  surface,  and  is  easily 
removed.  The  bones  thus  treated  are  called  boiled  bones, 
and  receive  many  important  applications,  to  which  your 
attention  will  be  called  in  a few  minutes.  Benzine  and 
bisulphuret  of  carbon  have  been  used  as  substitutes  for 
water  in  the  above  operation,  but  the  advantages  do  not 
seem  to  have  been  sufficient  to  lead  to  their  general  adop- 
tion. 

Mineral  Matter  of  Donee. — These,  as  the  foregoing  tables 
show,  are  chiefly  represented  by  phosphate  and  carbonate 
of  lime.  The  immortal  Berzelius  was  the  first  to  establish 
the  fact  that  phosphate  of  lime  was  the  only  substance) 
possessing  the  properties  necessary  for  the  formation  of 
none,  owing  to  the  extremely  simple  chemical  reactions 
which  cause  the  soluble  phosphates  to  become  insoluble. 
Let  us  trace  shortly  the  sources  from  whence  we  derive 
the  large  proportion  of  phosphate  of  lime  which  exists  in 
our  frames.  Several  of  our  most  eminent  chemists  have 
proved  the  existence  of  phosphorus  in  sedimentary  and 
igneous  rocks,  and  the  important  part  played  by  phos- 
phorus in  nature  cannot  be  better  conveyed  to  your  minds 
than  by  this  extract  from  Dr.  Hofmann's  learned  and 
valuable  Heporton  the  Chemical  Products  in  the  Exhibi- 
tion of  i86z  -4*  Large  masses  of  phosphorus  are,  in  the 
course  of  geological  revolutions,  extending  over  vast  periods 
of  time,  restored  from  the  organic  reigns  of  nature  to  the 
mineral  kingdom  by  the  slow'  process  of  fossilisation  ; 
whereby  vegetal  tissues  are  gradually  transformed  into 
peat,  lignite,  and  coal ; and  animal  tissues  are  petrified 
into  coprolites,  which  in  course  of  time  yield  crystalline 
apatite.  After  lying  locked  up  and  motionless  in  these 
forms  for  indefinite  periods,  phosphorus,  by  further  geolo- 
gical movements  becomes  again  exposed  to  the  action  of 
its  natural  solvents,  water  ana  carbonic  acid,  and  is  thus 
restored  to  active  service  in  the  organism*  of  plants  and 


lower  animals,  through  which  it  passes,  to  complete  the 
mighty  cycle  of  its  movements  into  the  blood  and  tissues 
of  the  human  frame.  While  circulating  thus,  age  alter 
age,  through  the  three  kingdoms  of  nature,  phosphoms  i« 
never  for  a moment  free.  It  is  throughout  retained  in 
combination  with  oxygen,  and  with  the  earthy  or  alkaline 
metals  for  which  its  attraction  is  intense."  After  these 
eminently  philosophical  views  by  Dr.  Hofmann,  I will 
proceed  to  call  your  attention  to  the  application  of  bones 
to  agriculture.  Bonce  are  generally  used  for  manuring  in 
one  of  these  three  forms, — ist.  As  ground  green  bones  ; 
and.  As  ground  boiled  bones — (that  is,  bones  nearly  de- 
prived of  their  osseinc  by  boiling  under  pressure,  as  1 
shall  describe  in  my  next  lecture)  ; 3rd.  Superphosphate 
of  lime. 

Green  or  raw  bones  have  been  used  on  grass  land  for  a 
long  period,  but  their  action  is  exceedingly  slow  and  pro- 
gressive, owing  to  the  resistance  of  the  organic  matter  to 
decomposition  and  the  consequently  slow  solubility  of  the 
phosphate  of  lime  in  carbonic  acid  dissolved  in  water. 
What  substantiates  this  view  is  that  boiled  bones  are  far 
more  active  than  tho  above.  It  is  found  that  30  to  35  cwta. 
per  acre  of  these  will  increase  the  crops  on  pasture  land 
from  10  to  xo  per  cent,  in  the  second  year  of  their  applica- 
tion. But  the  great  advantage  which  agriculture  hu 
derived  from  the  application  of  bones  as  a manure  hu 
arisen  from  their  transformation  into  superphosphate  of 
lime,  especially  applicable  to  root  and  cereal  crops.  To 
Boron  Liebig  is  due  the  honour  of  having  first  called  the 
attention  of  farmers  (in  1840)  to  the  importance  of  tiaas- 
forming  tho  insoluble  phosphate  of  liinc  of  bone*  into  tlie 
soluble  superphosphate,  rendering  it  susceptible  of  imme- 
diate absorption  by  the  roots  of  plants,  and  of  becoming 
at  once  available  for  their  growth.  These  suggestions  of 
Liebig  were  rapidly  carried  out  011  a practical  scale  by 
Messrs.  Muspratt,  of  Lancashire,  and  j.  If.  Lnwes.  of 
Middlesex ; and  in  consequence  of  the  valuable  result* 
obtained  by  them,  the  manufacture  of  artificial  manures 
has  gradually  grown  into  an  important  branch  of  manu- 
facture in  this  country.  The  manufacture  of  superphos- 
phate of  lime  is  so  simple  that  any  farmer  po*»c»»iug  • 
knowledge  of  the  mere  rudiments  of  chemistry  can  make 
it  for  himself,  by  which  he  will  not  only  effect  great 
economy,  but  also  secure  genuineness  of  product.  Ail  he 
requires  is  a wooden  vessel  lined  with  lead,  into  which 
can  be  placed  1000  lbs.  of  ground  boiled  bones,  icco  lb*, 
of  water,  and  £co  lbs.  of  sulphuric  acid  sp.  gr.  1-845  (or 
concentrated  vitriol),  mixing  the  whole,  and  stirring  well 
for  about  twelve  hours.  After  two  or  three  days  a dry 
mass  remains,  which  only  requires  to  be  taken  out  and 
placed  on  the  land  by  means  of  the  drill,  or  to  be  mixed 
with  water  and  sprinkled  on  the  land.  When  very  large 
quantities  of  this  manure  are  required,  Jhe  plan  devised 
by  Mr.  Lnwea  appears  to  me  the  best  suited.  It  consists 
in  introducing  into  the  upper  end  of  a slightly-inclined 
revolving  cylinder  a quantity  of  finely-ground  boiled 
bones,  together  with  a known  proportion  of  sulphuric 
acid  of  sp.  gr.  1 *68.  As  the  materials  slowly  deset-nd  by 
the  revolution  of  tho  cylinder  they  become  thoroughly 
mixed,  and  leave  it  in  the  form  of  a thick  pasty  rasas, 
which  is  conducted  into  a large  cistern  capable  of  contain- 
ing 100  tons,  or  a day’s  work.  This  is  allowed  to  remain 
for  twelve  hours,  when  it  is  removed,  and  is  ready  for  use. 
Most  manufacturers  find  it  necessary  to  odd  to  the  phos- 
phate of  lime  of  bones  other  sources  of  phosphates,  such 
as  coprolites,  or  the  fossil  dung  of  onteriiluviun  animals, 
which  have  been  found  in  large  quantities  in  Suffolk, 
Cambridgeshire,  and  elsewhere,  and  contain  from  36  to  61 
per  cent,  of  phosphate  of  lime,  and  from  7 to  38  per  cent, 
of  organic  matter.  Others  employ  a mineral  substance 
called  apatite,  containing  about  91  per  cent,  of  phosphate 
of  lime,  and  found  also  in  large  quantities  in  Spain,  Nor- 
way, France,  &c.  Others,  again,  employ  guanos  rich  in 
phosphate  of  lime,  sueh  as  those  of  Kooria  Mooria  Islands 
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and  Sombrero  phosphates.  The  following  is  the  average 
composition  of  the  superphosphate  of  lime  of  commerce  : — ] 
Soluble  phosphate  • . 2 1 to  2$  per  cent. 

Insoluble  „ • . . 8 ,,  10  ,, 

Water 10  ,,  12  ,, 

Sulphate  of  lime  . • . 35  „ 4$  „ 

Organic  matter  . . . 12  „ 1$  „ 

Nitrogen,  0*75  to  1*5  per  cent. 

The  valuable  and  extensive  researched  of  Messrs.  Lawet  i 
and  Gilbert  and  Messrs.  Boussingault  and  Ville  have  not 
only  demonstrated  the  importance  of  phosphates  to  the 
growth  of  cereal  and  root  crops,  but  also  that  phosphates 
determine,  in  a great  measure,  during  vegetation,  the 
absorption  of  nitrogen  from  the  nitrates  or  from  ammonia, 
as  will  be  seen  by  the  following  table : — 

Amount  of  Nitrogen  fixed  by  Wheat  under  the  Influence  of 
following  Salt • : — 


Without 

With 

nltmgenated 

nltrogenated 

compound*. 

Phosphate  of  lime  and  alka- 

compound*. 

line  silicate  . • . 8 15 

20*08 

Phosphate  of  limo  . . 7*25 

19*17 

Earths  and  alkaline  silicates  5*71 

I I*l6 

Earth 3 *co 

9*50 

Bone-black  or  Char . — In  1800  Lowitx  made  the  interest- 
ing observation  that  wood  charcoal  possessed  the  rcmaik- 
able  property  of  removing  colouring  matters  from  their 
solutions.  In  1811  Figuier  also  observed  that  animul 
black  had  far  greater  decoloroting  power  than  wood  char- 
coal, and  bone-black  has  consequently  become  one  of  the 
principal  agents  in  sugar-refining,  and  has  been  the  means, 
more  than  any  other  substance,  of  producing  good  and 
cheap  white  sugars.  To  give  you  an  idea  of  the  extent 
to  which  bone-black  is  used  at  the  present  day  for  dc- 
colornting  purposes  in  the  refining  of  sugar,  I may  state 
that  in  Paris  alone  it  is  estimated  that  about  n,oco,ooo 
kilogrammes  of  bones  are  u*ed  annually  for  that  purpose. 
The  preparation  of  bone-black  is  simple  in  principle.  It 
consists  in  placing  in  cast-  iron  pots  about  50  lb*,  of  broken 
boiled  bones,  that  is,  bones  which  have  been  deprived  of 
their  fat — of  moBt  of  their  osseine,  and  piling  these  pots 
in  a furnace,  where  they  are  submitted  to  a gradually 
rising  temperature  during  twenty-four  hours,  such  as  will 
completely  decompose  the  OTganie  matter,  but  not  so  high 
as  to  partiy  fuse  the  bones  and  thus  render  them  unfit  for 
their  applications.  But  a more  economical  process  is 
generally  adopted.  It  consists  in  introducing  the  crushed 
bones  into  horizontal  retorts,  which  are  themselves  in  con- 
nexion with  condensers,  the  ends  of  which  arc  brought 
under  the  retorts  to  assist  by  their  combustion  in  the  dis- 
tillation of  the  animal  matter.  By  thin  arrangement  not 
only  is  char  obtained,  but  oily  matters  which  are  used  by 
curriers,  end  also  ammoninc.il  suits  employed  in  agricul- 
ture and  manufactures.  The  extraordinary  dccolorating 
action  of  animal  blacks  may  be  considered  us  partly 
chemical  and  partly  mechanical — mechanical  because  it  is 
proved,  by  some  interesting  researches  of  Dr.  Stenhouse, 
to  which  I shall  refer  further  ou,  that  the  action  is  due  to 
the  minute  division  of  the  carbon  and  the  immense  surface 
offered  by  its  particles  to  the  colouring  matter,  char  being 
composed  of  90  parts  of  mineral  salts  to  10  per  cent,  of 
carbon.  On  the  other  ham),  the  nctiou  is  proved  also  to 
be  chemical,  by  the  fact  that  water  will  not  remove  the 
colouring  matter,  whilst  a weak  solution  of  alkali  will  dis- 
solve it.  Dr.  Stenhouse’ s valuable  researches  not  only 
illustrate  fully  this  fact,  but  also  prove  the  possibility  of 
producing  artificially  substitutes  for  bone-black.  In  1857 
he  published  a paper  describing  the  production  of  an  arti- 
ficial black,  called  by  him  aluminised  charcoal.  This  he 
obtained  by  mixing  intimately  and  heating  finely  pul- 
verised charcoal  and  sulphate  of  alumina,  when  he  ob- 
tained a powerful  decelerating  agent  containing  7 per  cent, 
of  alumina,  and  well  adapted  for  decolorating  acid  aolu* 


tions,  such  as  those  of  tartaric  and  citric  acids,  in  chemical 
works.  lie  also  prepared  what  he  called  co»l-tar  charcoal 
by  melting  one  pound  of  pitch  in  a cast-iron  pot,  adding 
to  it  two  pound*  of  coal-tax,  and  mixing  intimately  into  it 
seven  pounds  of  hydrate  of  lime,  then  carrying  the  whole 
to  a high  temperature,  allowing  it  to  cool,  and  removing 
the  lime  by  washing  the  mass  with  hydrochloric  acid  and 
then  with  water,  when  carbon  in  a high  state  of  division 
was  obtained,  possessing  powerful  decolorating  properties. 
The  following  series  of  experiments  by  Dr.  Stenhouse  per- 
fectly illustrate  the  chemico-physic.d  action  of  animal 
black  ns  a dccolorating  agent,  lie  boiled  a certain  amount 
of  char  and  his  two  charcoal*  with  a solution  of  logwood, 
then  treated  each  black  separately  with  ammonia,  when 
the  following  results  were  obtained : — Aluminised  char- 
coal yielded  no  colour ; bone-black  but  a slight  amount ; 
coal-tar  charcoal  large  quantities.  But  it  would  be  wrong 
in  me  to  leave  you  under  the  impression  that  animal  black 
can  only  remove  colours  from  solutions.  Purified  animal 
black — that  is  to  say,  animal  black  deprived  of  its  mineral 
matters  by  the  action  of  muriatic  acid  and  subsequent 
washing— has  the  power  of  removing  certain  bitters  from 
their  solutions.  Thus  Dr.  Hofmann  and  Professor  Bed- 
wood  applied  this  property  with  great  skill  some  years 
ago  to  the  detection  of  strychnine  in  beer.  Again,  Thos. 
Graham,  Esq.,  Master  of  the  Mint,  published  u most  in- 
teresting scries  of  researches,  in  which  he  established  the 
fact  that  purified  animul  black  had  the  power  to  remove 
a great  number  of  saline  matters  from  their  solutions,  such 
as  the  salts  of  lime,  lead,  copper,  &c. 

Beviviflcation  of  Bone  Black. — After  a certain  quantity 
of  syrup  sugar  has  percolated  through  the  cylinders  con- 
taining bone-black,  the  interstices  become  so  clogged  with 
impurities  that  it  loses  its  power  of  dccolorating  the  syrup. 
Sugar  refiner*  are  therefore  in  the  habit  of  restoring  the 
power  of  their  bone-black,  generally  speaking,  by  sub- 
mitting it  to  a process  of  calcination,  which  volatilises  or 
destroys  the  organic  matter  fixed  by  the  char.  It  has  been 
proved  by  experience  that  char  may  undergo  this  operation 
about  twenty  times  before  its  pores  become  so  clogged  with 
dirt  a*  to  render  it  useless.  [Here  the  lecturer  described, 
with  the  aid  of  drawings,  several  oY  the  various  apparatus 
used  in  sugar  refineries  for  the  above  process,  alluding 
particularly  to  that  of  Messrs.  Pontifex  and  Wood,  by 
which  a ton  of  char  is  revivified  every  twenty-four  hours.] 
A new  process,  however,  has  been  devised  by  Messrs. 
Leplay  ct  Cuisinier,  which  as  a whole  deserves  the  atten- 
tion of  refiners,  though  I am  awHro  that  several  of  tho 
detail*  of  their  process  have  been  used  for  some  time. 
The  char  which  has  served  its  purpose  in  the  cylinders, 
instead  of  being  removed,  is  treated  at  once  by  the  follow- 
ing processes: — It  is  first  thoroughly  washed,  treated  by 
steam  to  remove  all  viscous  substances,  then  a weak  solu- 
tion of  alkali  is  allowed  to  percolate  through  the  char, 
which  removes  saline  matters  and  a certain  amount  of 
colouring  matter,  when  it  is  further  acted  upon  by  weak 
hydrochloric  acid,  which,  in  removing  a certain  amount  of 
the  lime  salt*,  liberates  the  colouring  matter  ; the  char  is 
again  washed  with  weak  alkali  to  remove  the  remaining 
colouring  matter,  and  lastly  the  decolorating  power  of  the 
black  is  restored  by  passing  through  it  a solution  of  bi- 
phosphate of  lime.  It  is  to  be  hoped  that  the  high  praise 
bestowed  upon  this  process  on  the  Continent  may  induce 
our  manufacturers  to  try  it,  as  they  would  obtain  two  dis- 
tinct advantages  by  its  use.  First,  tho  economy  of 
operating  tit  once  upon  the  black  and  restoring  its  pro- 
perties without  removing  it  from  the  cylinders.  Secondly, 
the  prevention  of  tho  noxious  odours  given  off  during  the 
revivification  of  char  by  the  ordinary  methods.  It  is 
interesting  to  note  one  of  the  results  of  the  different  em- 
ployment of  char  in  this  country  and  on  the  Continent. 
In  England  the  weur  and  tear  in  sugar  refinery  is  con- 
stantly repaired  by  the  introduction  of  fresh  char,  and 
there  ia  no  spent  or  old  char  for  sale.  In  France,  on  the 
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contrary,  owing  to  the  great  impurities  in  their  beet-root 
sugar  syrups,  and  to  the  use  of  blood  in  refinery,  the  char 
becomes  rapidly  clogged  with  organic  matter,  and  is  so 
completely  animaliscd,  that  its  value  as  a manure  exceeds 
what  the  char  originally  cost  the  refiner.  The  result  is 
that  French  •' spent"  char  is  annually  exported  to  the 
French  colonies  to  the  amount  of  120, cco  tons,  and  is 
there  used  as  a manure  to  promote  the  growth  ot  the  sugar 
cane.  So  important  is  this  article  of  commerce  considered, 
that  the  French  Government  have  appointed  special  ana- 
lytical chemists  to  determine  its  value  for  the  trade. 

Phosphorus. — I am  now  about  to  call  your  attention  to 
one  of  the  moat  marvellous  and  valuable  substances  ever 
discovered  by  chemists.  In  1660,  Brandt,  a merchant  of 
Hamburgh,  discovered  a process  for  obtaining  phosphorus 
from  putrid  urine  ; but  though  he  kept  his  secret,  a chemist 
named  Kunckel  published  the  mode  of  obtaining  it  from 
this  fluid.  A hundred  years  later,  Gahn  discovered  the 
presence  of  phosphorus  in  bones ; and  Schecl  shortly 
afterwards  gave  a process  to  obtain  it  therefrom.  The 
process  devised  by  this  eminent  chemist  was  shortly  after- 
wards improved  upon  by  Nicolas  and  Pelletier,  and  their 
method  was  so  completely  worked  out  by  Fourcroy  and 
Vauquelin,  that  it  is  still  the  process  used  in  the  present 
day.  The  preparation  of  phosphorus  consists  of  four  dis- 
tinct operations: — 1st,  80  parts  of  thoroughly-calcined  and 
pulverised  bones  are  mixed  with  80  parts  of  sulphuric  acid,  ; 
sp.  gr.  1*51,  to  which  is  then  added  400  parts  of  boiling 
water  ; andly,  after  a few  days  the  clear  liquor,  containing 
bi-phosphatc  of  lime,  is  removed  from  the  insoluble  sul- 
phate, and  evaporated  until  it  has  the  specific  gravity  of 
i*5  ; ]rdly.  this  liquor  is  mixed  with  20  per  cent,  of  finely- 
puSvcriecd  charcoal,  and  the  whole  is  dried  at  a moderately 
high  heat ; when,  4thly,  it  is  introduced  into  an  earthen- 
ware retort,  placed  in  the  galley  furnace,  and,  on  heat 
being  slow  ly  applied,  phosphorus  distils,  and  the  operation 
is  continued  at  a high  heat  for  several  days.  It  is,  how- 
ever, necessary  that  the  phosphorus  thus  obtained  should 
be  purified,  and  this  is  effected  by  melting  the  phosphorus 
under  water,  and  pressing  it  through  a chamois  skin.  It 
is  then  boiled  with  caustic  alkali  to  remove  other  impuri- 
ties, hut  what  is  still*better  is  to  heat  the  phosphorus  with 
a mixture  of  bichromate  of  potash  and  sulphuric  acid.  The 
phosphorus  thus  purified  is  drawn  through  slightly  conical 
glass  tubes  by  the  suction  of  a caoutchouc  pouch,  or  is 
allowed  to  run,  by  an  ingenious  contrivance,  into  tin 
boxes.  As  will  be  seen  by  the  following  formula,  the 
manufacturer  only  obtained  from  the  bones  onc-half  of  the 
phosphorus  they  contain  : — 

*(PO„3CaO)  + 4SO,HO*=2(P05CaO,iHO)  + 4(SO,CaO). 
Bene  | houpbate  Sulphuric  Acid  phosphate  Su'phato 
of  lime.  add.  of  lime.  of  lime. 

a(POaCaO)  + 5 C =.  P05  2 CaO  + 5 CO  + P 
Bi-pho*i|  hate  Carbon.  Pyrophosphate  Oxide  Phosphorus, 
of  ii mo.  of  lime.  of  carbon. 

Consequently  many  attempts  have  been  made  to  devise  a 
chemical  reaction  by  which  the  wholo  of  the  phosphorus 
might  be  secured.  The  most  successful  attempt  of  late 
years  ia  that  made  by  Mr.  Cary-Montrand,  whose  process 
is  based  on  the  following  chemical  reaction  : — 

Action  of  Hydrochloric  Acid  on  Bone  Phosphate. 
2(PO,CaO)  + 4HCI  - a(PO.,CaO,aHO)  + 4CaCl 
Pone  Pho-phato  Hydrochloric  Ada  Phosphate  Chloride  of 
of  Lime.  Acid.  of  Lime.  Ckldam. 

Action  of  Hydrochloric  Acid  cn  Biphosphate. 
*(PO„CaO)  + 2HCI  + 12C  - aCaCl  + 12CO  + all 
Blphopphnto  Hydrochloric  Carton.  Chloride  of  Oxide  of  Hydrogen. 

of  Lime.  Add.  Calcium.  Carbon. 

+ aP 

Phosphorus. 

He  arrives  at  this  result  by  treating  calcined  bones  with 
hydrochloric  acid ; the  liquor  is  then  mixed  with  charcoal, 
and  the  whole  dried  at  a moderate  heat.  The  prepared 
mass  is  then  introduced  into  cylinders  through  which  a 


stream  of  hydrochloric  acid  is  made  to  percolate,  and,  as 
shown  above,  chloride  of  calcium,  hydrogen,  carbonic 
oxide,  and  two  proportions  of  phosphorus  are  produced. 
(The  process  of  Fleck  was  slso  described.)  Phosphorus 
prepared  and  purified  by  the  above  processes  is  a solid,  semi- 
transparent body,  having  a sp.  gr.  1*83,  fusing  at  1 10*5°  F., 
and  boiling  at  550°.  It  is  so  inflammable  that  it  ignites 
in  the  open  air  at  several  degrees  below  its  fusing  point ; 
but  Professor  Graham  made,  some  years  ago,  the  interest- 
ing observation  that  this  slow  combustion  of  phosphorus 
could  be  entirely  checked  by  the  presence  of  certain  com- 
bustible vapours.  Thus  he  found  that  one  volume  of 
vapour  of  naphtha  in  1820  of  air,  or  one  volume  of  vapour 
of  oil  of  turpentine  in  4444  ot  air  completely  prevented  the 
spontaneous  combustion  of  phosphorus.  Further,  phos- 
phorus presents  the  curious  property  that,  if  heated  to 
160°  F.  and  suddenly  cooled,  it  becomes  black,  and  if 
hpated  to  450°  or  46ov  for  several  hours  it  becomes  amor- 
phous, and  of  a dark  brown  colour.  This  allotropic  state 
of  phosphorus,  first  noticed  by  Schrotter,  has  enabled  it 
to  render  great  service  to  society,  owing  to  its  not  being 
spontaneously  inflammable  (as,  in  fact,  it  only  becomes  so 
at  a temperature  approaching  its  point  of  fusion),  and  also 
to  its  not  being  poisonous,  so  that  it  can  be  substituted 
for  common  phosphorua  in  the  manufacture  of  matches 
with  great  advantage.  Lastly,  ow  ing  to  this  brown  amor- 
phous phosphorus  not  emitting  any  vapours,  those  employed 
in  the  manufacture  of  chemical  matches  now  avoid  the 
risk  of  the  dreadful  disease  of  the  jaw-bone,  called 
phospho-necrosis.  Notwithstanding  the  great  difficulties 
attending  the  manufacture  of  this  valuable  product,  Mr. 
Albright,  of  Birmingham,  has,  with  praiseworthy  per- 
severance and  great  skill,  succeeded  in  obtaining  it  per- 
fectly pure  on  a large  scale,  and  at  such  a price  as  to 
bring  it  within  the  scope  of  commercial  Transactions. 

Chemical  Hatches. — Although  I do  not  intend  to  enter 
at  great  length  upon  this  subject,  yet,  as  it  is  a highly 
important  one,  I deem  it  my  duty  to  lay  a few  facts  before 
you.  The  first  application  of  chemistry  to  the  discovery 
of  a substitute  for  the  old  tinder-box  of  our  fathers,  was 
made  in  1820,  when  the  sulphuretted  ends  of  matches 
were  covered  w'ith  a mixture  of  chlorate  of  potash,  lieo- 
podium,  and  red  lead,  and  the  matches  so  prepared  were 
dipped  into  asbestos  moistened  with  sulphuric  acid.  In 
1836,  lucifer  matches  were  first  introduced,  and  the  ex- 
plosive matches  were  soon  followed  by  the  non-explosive 
ones.  The  composition  of  these  matches  is  as  follows : — 


Non-Explosive. 

Explosive. 

Phosphorus  • 

• 25  or  30 

9 or  4. 

Red  lead  . . 

• 5 »»  *0 

16  „ 3 

Nitre  • • 

» 0 »i  ° 

14  11  10 

Sand  • • 

• 20  ,,  20 

V ertnillion  • 

• 1 »»  0 

Gum  orglue  ; 

• *0  M *5 

16  M 6 

The  danger  as  well  as  the  disease  attendant  on  this  manu- 
facture was  greatly  mitigated  by  Professor  Graham’s  dis- 
covery of  the  property  of  turpentine  vapour  already 
alluded  to.  Until  lately  the  only  successful  application  of 
amorphous  phosphorus  to  lucifer  matches  was  that  of 
Messrs.  Coignet,  Freres,  of  Paris,  who  caused  a rough 
surface  to  be  covered  with  it,  and  so  prepared  their 
matches  that  they  would  not  ignite  except  when  rubbed 
upon  the  prepared  surface.  Similar  matches,  under  the 
name  of  <*  special  safety  matches,"  have  also  been  intro- 
duced into  this  country  of  late  by  Messrs.  R.  Letchford 
and  Co.,  who  have  also  effected  several  important  improve- 
ments in  thia  branch  of  manufacture,  in  one  of  which 
paraffine  ia  made  use  of  to  carry  combustion  to  the  w ood 
instead  of  sulphur,  which  gives  rise  to  the  noxious  fumes 
of  sulphurous  acid,  and  as  the  substitution  is  made  by 
Messrs.  Letchford  without  any  increase  of  cost,  the  price 
of  these  matches  is  as  low  as  that  of  the  common  ones. 
These  gentlemen  have  also  found  the  means  of  diminishing 
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the  amount  of  phoaphorua  used  to  a Ter j considerable 
extent,  so  that  the  disagreeable  smell  of  this  substance  is 
also  avoided.  But  the  greatest  improrement  that  Messrs. 
Letchford  have  made  is  in  what  they  call  their  hygienic 
matches,  or  lights,  in  which,  for  the  first  time,  amorphous 
phosphorus  is  substituted  for  ordinary  phosphorus,  and  in 
small  quantities.  The  advantages  of  these  matches  cannot 
be  overrated,  for  children  can  eat  them  with  impunity,  as 
amorphous  phosphorus  is  not  poisonous  ; they  are  not 
nearly  so  combustitde,  and,  therefore,  not  so  likely  to  cause 
sccidental  fires ; and  lastly,  all  source  of  injury  to  the 
health  of  those  employed  in  the  manufacture  is  removed. 
I cannot  leave  this  subject  without  still  drawing  your 
attention  to  one  or  two  important  facts.  Messrs.  Hoch- 
•tetter  and  Canouil,  besides  others,  have  lately  introduced 
chemical  matches  free  from  phosphorus,  which  are  stated 
to  have  the  following  composition  : — 


Chlorate  of  potash  . 

• 10 

10 

10 

Hyposulphidc  of  lead 

. 26 

26 

20 

Peroxide  of  lead  . . 

. — 

9* 

— 

Peroxide  of  manganese  . 

. — 

3j« 

Chromate  of  lead  . . 

• 17 

4 

*•» 

Gum  arabic  . • 

• 4 

4 

4 

An  important  improvement  in  the  manufacture  of  chemical 
matches  is  the  reduction  of  the  proportion  of  phoaphorua 
to  a minimum.  This  is  effected  by  reducing  the  phot- 
phorus  to  an  infinitesimally  minute  division,  by  which  the 
manufacture  is  rendered  more  economical,  and  the  matches, 
when  ignited,  have  less  of  the  unpleasant  odour  of  phos- 
phorus. This  division  is  accomplished  by  using  a solution 
of  phosphorus  in  bisulphuret  of  carbon,  by  which  a saving 
of  |§ihs  of  the  phosphorus  is  obtained.  Another  invention 
is  that  of  Messrs,  Puncher  and  Keinsch,  who  have  proposed 
the  employment  of  sulphide  of  phosphorus. 

Ivory. — The  lecturer,  having  given  some  details  respect- 
ing the  properties  of  ivory,  said:  I will  now  call  your 
attention  to  the  substitution  of  the  following  mixture  for 
ivory  tablets  as  applied  in  photography.  Finely-pulvt  riaed 
sulphate  of  baryta  is  mixed  with  gelatine  or  albumen, 
compressed  into  sheets,  dried,  and  polished  ; these  sheets 
are  ready  for  use  in  the  same  way  as  ivory  plates-  You 
are  all  doubtless  aware  that  the  nut  of  the  Phytolepha $ 
macrocar  pa , of  the  pul  in  tree  tribe,  has  for  many  years  been 
used  in  this  country  as  a substitute  for  ivory,  and  it  may 
be  interesting  to  you  to  be  made  acquainted  with  the  two 
following  facta,  viz.,  that  the  nut  is  composed  of — 

Pure  cellulose  . • . 81  per  cent. 

Gum 6 „ 

Nitrogenatcd  principles  . . 4 ,, 

Water 9 

Total  ...  100 

and  Dr.  Phipson  has  recently  published  a method  of  dis- 
tinguishing this  vegetable  ivory  from  the  animal  one  by 
means  of  sulphuric  acid,  which  gives  a beautiful  purple 
colour  with  the  vegetable  ivory,  but  none  with  the  animal 
ivory. 

Horn. — The  best  quality  of  horns,  and  especially  the 
beautiful  ones  obtained  from  the  buffaloes  in  India  and 
America,  receive  a great  variety  of  application  at  the 
present  day,  owing  to  their  great  toughness  and  elasticity, 
as  well  as  to  their  remarkable  property  of  softening  under 
heat,  of  w elding,  and  of  being  moulded  into  various  forms 
under  pressure.  To  apply  horns  to  manufacture  they  are 
treated  as  follows They  are  first  thrown  into  water,  and 
slight  putrefaction  commences,  by  which  ammonia  is  pro- 
duced, when  the  horn  begins  to  soften.  To  carry  this 
action  further  the  horns  are  transferred  into  a slightly  acid 
bath,  composed  of  nitric  and  acetic  acids,  with  a small 
quantity  of  various  salts.  When  the  horns  are  sufficiently 
softened,  which  requires  about  two  weeks,  they  are  cleaned 
and  split  into  two  parts  by  means  of  a circular  saw,  and 
these  axe  introduced  between  heated  platea,  and  the  whole 


subjected  to  an  intense  pressure  of  several  tons  to  the 
square  inch.  The  plates  may  be  moulds,  and  thus  tho 
horn  may  be  compressed  into  any  required  shape.  A great 
improvement  ha*  recently  been  effected  in  this  branch  of 
manufacture,  which  consists  in  dyeing  the  horn  various 
colours.  To  accomplish  this  the  horn  is  first  dipped  into 
a bath  containing  a weak  solution  of  salts  of  lead  or 
mercury,  and  then  rubbing  upon  the  horns  impregnated 
with  metallic  salts,  a solution  of  hydrosulphate  of  am- 
monia, when  a black  or  brown  dye  is  produced.  Another 
method  consists  in  mordanting  the  horn  with  a salt  of  iron, 
and  dipping  it  in  a solution  of  logwood.  Of  late  very 
beautiful  white  fancy  articles  have  been  produced  from 
horn  by  dipping  it  first  in  a salt  of  lead  and  then  into 
hydrochloric  acid,  when  white  chloride  of  lead  is  fixed  in 
the  interstices  of  the  horn,  which  then  simply  requires 
polishing. 

This  lecture,  as  well  as  those  which  followed,  were 
illustrated  by  numerous  specimens  and  experiments. 


CHEMICAL  GEOLOGY. 

A Court a oj  Ttcelce  Lecture*  t by  Dr.  Percy,  F.R.S.  De- 
livered at  the  Royal  School  0/  Mines,  Museum  of  Practical 
Geology , Jermyn  Street . 

Lecture  XI.—  Thursday,  January  28. 

Lal»ikm  and  Gkxtlrmex,— We  will  proceed  this  morning 
with  the  subject  of  coal.  I endeavoured  on  the  last 
occasion  to  explain  that  all  varieties  of  coal,  including 
peat  and  lignite,  might  easily  be  deduced  chemically  from 
woody  tissue  by  the  elimination  of  mar&h  gas,  caiburetted 
hydrogen,  carbonic  acid,  and  water.  Ihis  might  be  ren- 
dered clear  to  demonstration  by  bringing  before  you  a 
number  of  formulas  but  I trust  you  will  take  my  word 
for  the  result,  as  a lecture  of  this  kind  is  hardly  tho  occa- 
sion for  the  discussion  of  such  formulae. 

Nitrogen  is  also  found  in  coal.  I know  no  exception  at 
present.  It  generally  exists  to  the  extent  of  about  1 or  2 
per  cent.  Sulphur,  likewise,  is  always  there,  and  it 
exists  in  several  distinct  states — na  iron  pyrites -bi- 
sulphide of  iron,  srmetimes  finely  diffused  through  the 
coal  so  as  scarcely  to  be  visible,  und  at  other  times  exist- 
ing in  thin  latnimc  or  small  particles,  or  in  ncdules, 
and  occasionally  even  as  beds  of  one  or  two  iuches 
in  thickness,  or  more  than  that.  It  is  there  as  sul- 
phate, the  sulphur  being  in  the  form  of  sulphuric 
acid  combined  with  bases,— as  sulphate  of  lime,  for 
example.  It  is  also  present  in  a state  of  organic  combina- 
tion, just  as  we  find  sulphur  existing  in  fibrin  or  albumen 
on  various  azotised  organic  tiaaues.  This,  I think,  has 
been  proved  to  demonstration  by  Analysis.  We  have 
examined  coals,  and  determined  the  proportion  of  iron 
contained  in  the  ash,  and  also  the  absolute  amount  of 
sulphur  in  the  coal,  and  we  find  that  occasionally  there  is 
much  more  sulphur  than  can  be  accounted  for  by  the  iron 
pyrites  present.  Further,  we  find  that  it  cannot  be  ex- 
plained in  auch  cases  by  the  existence  of  sulphates.  It 
must,  therefore,  exist  in  a state  of  organic  combination. 

All  coal  contains  a certain  amount  of  inorganic  matter 
or  ash,  derived  partly  from  the  mineral  constituents  of  the 
plants  from  which  the  coal  has  been  generated,  and  also  in 
part  from  earthy  matters  which  hare  been  washed  in 
during  the  time  of  the  foimntion  of  the  coal.  Accord- 
ingly, if  wre  examine  the  composition  of  the  ash  of  coal 
and  that  of  the  bed  and  roof  of  a coal-pit,  we  shall  find 
that  the  ash  has  in  many  cases  almost  identically  the  same 
composition  aa  the  matters  forming  the  bed  and  the  roof. 
This  has  been  very  clearly  shown  by  Mr.  Taylor,  who  has 
given  us  several  excellent  analyses  illustrative  of  the  fact. 
The  iron  pyrites  in  coal  is  subject  to  spontaneous  decom- 
osition.  It  ia  oxydised  by  the  action  of  moist  air,  and 
ecomea  converted  into  what  is  called  raiay — a yellow  basic 
sulphate  of  sesquioxide  of  iron.  If  we  open  an  old  colliery, 
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for  example,  we  find  little  patches  of  these  substances  here 
and  there.  The  combustion  of  iron  pyrites  generate*  much 
heat.  And  occasionally  causes  the  spontaneous  ignition  of 
the  coal— an  accident  occasionally  attended  with  great  loss, 
especially  in  the  South  Staffordshire  district.  I might  here 
take  occasion  to  observe  that  I am  disposed  to  believe  that 
there  is  another  cause  of  spontaneous  ignition  similar  to 
that  which  determine*  the  spontaneous  combustion  of  cotton 
waste— namely,  the  absorption  of  oxygen  by  coal  reduced 
to  a fine  state  of  division.  M.  Marsilly,  who  has  charge 
of  a railway  department  in  the  north  of  France,  has  made 
some  curious  observations  upon  coal  with  reference  to  the 
presence  of  marsh  gas  in  it.  Certain  coal— in  fact,  coal 
generally — when  exposed  to  a gentle  heat,  or  even  in 
eaciio,  evolved  inflammable  gaseous  matter,  and  also  a little 
liquid  matter — I will  not  say  resinous,  hut  reminding 
one  of  the  odour  of  benzine,  too  small  to  be  investi- 
gated at  present,  lie  says  also  that  only  certain  coals 
evolved  this  combustible  gaseous  matter,  and  he  has  met 
with  coal,  from  which  only  carbonic  acid  and  nitrogen 
could  be  obtained.  44  Therefore,”  ho  says,  44  by  the  exami- 
nation rimply  of  a piece  of  coal  in  this  way,  I can  at  once 
state  whether  fire-damp  will  he  found  in  a colliery  or  not.” 
This  accords,  to  a certain  extent,  with  our  experience. 
We  know  that  there  are  certain  coal-fields  which  arc  appa- 
rently free  from  tire-damp  ; but  at  present  we  are  unable 
to  explain  the  cause  cf  the  absence  of  carburetted  hydro- 
gen. There  must,  of  course,  be  some  local  peculiarity  to 
uceount  for  it ; but,  as  far  as  I know,  this  point  has  not  yet 
been  the  subject  of  investigation.  The  explosions  which 
wo  hoar  of  from  time  to  time  in  ships  laden  with  coal  are 
duo  to  the  gradual  escape  of  the  carburetted  hydrogen 
contained  in  the  coil,  its  admixture  with  atmospheric  air, 
and  its  subsequent  ignition. 

With  regard  to  the  varieties  of  coal  much  might  be  said. 
I shall,  however,  content  myself  with  very  few  remarks 
upon  the  subject.  Wc  have,  first  of  all,  the  lignites— a 
very  extensive  scric*— which  are  not  classed  ordinarily  by 
geotogists  as  coal  proper,  inasmuch  as  they  do  not  belong 
to  the  carboniferous  scries  ; but  in  many  respects  they  very 
closely  resemble  coals,  and  chemically  they  certainly  are 
coals,  and  some,  if  I mistake  not,  arc  identical  in  composi- 
tion with  coals  from  the  true  coal  measures.  These  lignites 
vary  much  in  external  character— s««me,  wc  find,  present- 
ing the  appearance  of  wood,  and  others  being  so  coal- 
l»ke  that  we  cannot  distinguish  from  true  coal.  Occa- 
sionally they  are,  more  or  less,  schistose  and  earthy. 
Their  colour  varies  from  brown  to  deep  black.  They  are 
ail,  more  or  less,  brittle.  Some  of  them  are  remarkable 
as  containing  a l*rge  amount  cf  iron  pyrites,  which  causes 
them  speedily  to  weather,  and  various  very  offensive  pro- 
ducts are  driven  off  by  the  distillation  on  burning  of  such 
ligniies.  You  remember  I pointed  out  one  peculiarity 
which,  I think,  is  deserving  of  your  attention — namely, 
that  lignites  generally  contain  a large  amount  of  water; 
and  so  fur  they  approximate  in  character  to  wood.  This  is 
a p-'int  which  has  not  been  sufficiently  dwelt  upon,  I 
think,  by  geologists.  We  have  found  sometimes  15,  18,  or 
ao  per  cent,  of  hydroscopic  water.  The  lignite  to  the  eye 
and  to  the  touch  will  appear  perfectly  dry  like  n piece  of 
dry  wood  ; but  yet  on  the  application  of  a gentle  heat  all 
this  water  may  be  expelled,  as  in  the  case  of  wood.  This 
water  not  being  water  displaced  from  combination  may  be 
reabsorbed  by  the  exposure  of  the  lignite  to  the  nir.  I 
may  mention  to  you  the  occurrence  of  magnificent  lignite* 
in  Trinidad,  about  which  a monograph  lutf  been  written, 
together  with  a statement  concerning  th*-ir  geology,  by 
Mr.  Wall,  a gentleman  formerly  a student  of  this  In- 
stitution. They  arc  very  remarkable  lignites.  The  mine 
ml  pitch  which  has  been  produced  there  has  been  derived 
from  those  deposits  by  the  application  of  heat. 

We  have  several  distinct  varieties  of  coal  occurring  in  tlii* 
country. 

First  comes  the  large  class  of  bituminous  coals,  which 


burn  with  a smoky  flame.  The  term  44  bituminous  ” has 
been  used  in  a vary  indefinite  sense,  for  such  coals  contain 
no  bitumen  properly  so-called— that  which  mineriUnsisu 
designate  bitumen.  The  term  bitumen  has  been  used  by 
some  persons  to  designate  the  volatile  constituent*  of  coal, 
or  those  constituents  which  are  expelled  when  the  coal  is 
exposed  to  a red  heat  in  a close  vessel.  These  bituminous 
coals  may  be  divided  into  two  very  distinct  classes,  with 
regard  to  their  mode  of  burning.  First,  we  have  those 
which  are  non-caking  ; secondly,  those  which  are 
caking.  By  “non-caking”  I mean  coals  which,  when 
heated,  do  not  soften  and  consolidate  so  as  to  form 
a solid  coke.  By  “diking,”  I mean  those  coul*  which, 
by  heating,  become  converted  into  a solid  coke.  They 
seem  to  soften  and  agglutinate.  The  coals  which  we 
burn  in  London,  and  which  are  obtained  from  the  North 
of  England,  are  caking  coals  properly  so-called.  The  non- 
enking  coals  ve  find  in  Staffordshire  and  other  part*  of 
Engh-nd.  With  regard  to  their  constitution,  they  may  be 
divided  into  two  very  distinct  group* — namely,  those 
which  arc  rich  in  oxygen,  such  as  South  Staffordshire  coals, 
containing  about  15  per  cent,  of  that  substance,  and  those 
which  are  poor  in  oxygen.  The  latter  are  typified  by  cer- 
tain coals  in  South  Wales.  These  form  two  very  distinct 
classes.  We  have,  ns  the  final  term  of  the  series, 44  anthra- 
cite,” which  occurs  abundantly  in  South  Wale*  and  in  the 
United  States  of  Americn.  This  anthracite  may  be  practi- 
cally regarded  as  purecarbon.  I u»e  the  word  *•  practically.” 
It  contain*  a veiy  large  amount  of  carbon,  but  there  is 
always  present  some  hydrogen,  some  oxygen,  and  some 
nitrogen.  Even  in  the  best  and  most  characteristic  anthra- 
cite I have  fount!  as  much  ns  nbout  one  per  cent,  of 
nitrogen ; but  in  a practical  aense  anthracite  may  be  re- 
garded as  carbon,  and  it  is  the  final  term  of  the  series. 
These  coals  are  shining  black,  breaking  with  a eonehoidsl 
fracture,  not  staining  the  fingers  when  touched  ordi- 
nary bituminous  coals  do.  Some  anthracites  decrepi- 
tate remarkably  when  heated,  however  carefully.  We 
have  had  specimens  of  this  kind  from  the  Vale  of  Neath, 
which,  when  heated  even  gradually  to  redness,  become 
reduced  to  an  almost  impalpable  dust.  This  is  a 
source  of  great  inconvenience  in  the  application  of 
such  coals  — - to  the  smelting  of  iron,  for  example. 
In  fact,  it  is  one  of  the  chief  ren.son*  why  anthra- 
cite ha*  not  been  used  successfully  in  this  country  for 
that  purpose.  It  has  been  used,  we  all  know,  but  not 
successfully  in  the  proper  sense  of  the  term  4*  success,” 
owing  to  this  curious  decrepitation — this  splitting  into 
minute  fragments,  which  accumulate  to  such  an  extent  in 
blast  furnaces  after  a tiruo  a*  to  seriously  impede  the 
operation  of  the  blast,  preventing  its  passage  through  the 
mass.  In  the  United  States,  on  the  other  hand,  I believe 
anthracite  occur*  which  docs  not  decrepitate  to  the  extent 
of  our  own  anthracite,  and  it  is  extensively  and  success- 
fully used  for  the  purpose  of  smelting. 

While  referring  to  anthracite,  I may  mention  the  semi- 
anthracitic  varieties  of  coal  of  which  the  South  W*ics 
people  speak,  which  are  a close  Approximation  to  anthra- 
cite, and  are  well  adapted  for  steam  navigation.  Only  a 
short  time  ago  wc  hud  an  opportunity  of  examining  some 
steam  coal  from  China,  sent  by  the  Admiralty,  aiul 
amongst  them  was  a magnificent  steam  coal,  equal  to  any 
occurring  in  South  Walts. 

In  coils  wc  find  occasionally  certain  foreign  matters. 
Among  these  I may  mention  the  beautiful  resinous  sub- 
stances which  we  hare  found.  1 have  placed  specimens  before 
you  of  all  these.  1 have  had  occasion  to  examines  good  many 
during  the  last  few  years.  Here,  for  example,  is  a beau- 
tiful mass  of  resin  from  a lignite  or  coal  found  in  Tasmnnia. 
It  might  be  mistaken  for  common  copal.  Amber  occur* 
extensively  in  some  lignites— a*  in  those  from  Greenland, 
for  example.  These  substance*  arc  the  resinous  exudation 
in  former  time*  of  tho  trees  and  plants  from  which  the 
coal  haa  been  derived. 
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With  regard  to  foreign  matters  in  coal,  I have  already  1 
mentioned  the  presence  of  lead,  occurring,  an  galena,  some- 
times in  distinct  nodular  masses.  Arsenic  also  has  been  found 
in  coal.  Dauhr^o  in  the  examination  of  certain  lignites  has 
met  with  distinct  traces  of  arsenic.  He  also  informs  us 
that  he  has  found  both  arsenic  and  antimony  in  the  coal 
of  Newcastle-on-Tyne,  and  occasionally  copper  and  anti- 
mony. We  hare  found  distinct  traces  of  arsenic  in  a 
coal  from  Nottinghamshire.  The  anthracite  of  South 
Wales  which  we  have  been  using  here  for  many  years  is 
generally  impregnated  with  distinct  traces  of  copper.  This 
is  a subject  of  inquiry  which  has  not  been  yet  very 
extensively  investigated. 

In  concluding  this  subject  of  mineral  fuel,  I might 
mention  Fremv'a  researches  on  combustible  minerals.  He 
has  attempted  to  determine  the  age  of  coal  by  certain 
chemical  actions.  Thu*  he  says  with  respect  to  lignite 
that  the  varieties  known  as  bituminous  wood  arc,  like 
peat,  soluble  in  alkalies,  but  they  dissolve  almost  com- 
pletely in  nitric  acid  and  the  hypochlorites.  Compact 
and  black  varieties  resembling  bituminous  coal  are,  in 
general,  not  acted  upon  by  alkalies,  but  dissolve  completely 
in  hypochlorites  and  in  nitric  acid.  Bituminous  coal-,  he 
says,  do  not  dissolve  in  alkaline  solutions,  or  in  hypo- 
chlorites ; but  bituminous  coals  and  anthracite  dissolve 
completely  in  a mixture  of  monohydrated  sulphuric  acid 
and  nitric  acid.  It  is  entirely  thrown  down  by  the  addi- 
tion of  water.  I made  some  experiments  upon  this  subject 
with  reference  to  Fremy’s  researches,  hut  not  to  a sufficient 
extent  to  justify  any  very  positive  conclusion  on  the  sub- 
ject. I am  not,  however,  disposed  to  attach  very  much 
weight  to  them. 

1 will  call  your  attention  to  one  experiment  concerning 
the  artificial  production  of  a substance  very  much  like 
anthracite  by  Daubree.  He  heated  fragments  of  Hr  in  a 
close  tube  along  with  water,  at  a high  temperature,  and, 
therefore,  under  great  pressure,  when  it  was  trans- 
formed, he  says,  into  a black  mass  having  a bright  lustre, 
perfectly  compact,  and,  in  fact,  resembling  pure  unthra- 
cite;  it  was  so  hard  that  a steel  point  scratched  it  with 
difficulty.  This  is  a curious  experiment,  and  one  well 
worthy  of  note.  We  tind  in  our  coal  pits,  occasionally,  the 
intrusion  of  a most  unwelcome  visitor  in  the  form  of  trap,  a 
rock  of  igneous  origin.  The  coal  in  the  vicinity  is  more  or 
leas  coked.  It  does  not  present  the  least  appearance  of  an- 
thracite, nor  do  I suppose  it  possible  that  unthracite  could 
have  been  produced  simply  by  the  operation  of  heat  in 
thin  way,  by  u coking  operation.  There  is  also  another 
reason  which  would  render  this  view  extremely  difficult 
to  explain.  If  anthracite  were  nothing  hut  bituminous 
coal  deprived  of  the  certain  proportion  of  its  volatile 
matteT  so  called,  by  the  application  of  heat,  then  we  ought 
to  find  a considerable  proportion  of  ash  in  such  coal,  which 
is  not  the  fact.  We  occasionally  meet  with  anthracites 
containing  a very  small  proportion  of  ash.  There  must, 
therefore,  be  some  other  condition  to  explain  the  circum- 
stance, and  that  condition  will  probably  be  found  in  the 
action  of  water  at  a high  tempernturp.  That,  however,  is  a 
mere  speculation  at  present. 

We  now  arrive  at  the  subject  of  fossil isation—  one  of 
considerable  interest.  Fossilisatinn  is  the  perpetuation, 
or  the  conversion — (I  will  take  that  word  in  preference) — 
of  the  frames  of  plants  and  animals  into  stone-like  sub- 
stances, whereby  their  forms  are  ntained,  sometimes  with 
remarkable  perfection.  It  is  requisite  to  distinguish  care- 
fully between  fossilisation  and  incrustation.  Incrustation 
is  a process  we  very  often  sec,  as.  for  example,  at  Matlock 
Bath,  where  a spring  water  tceurs  richly  impregnated  with 
bicarbonate  of  lime.  That  water,  on  exposure  to  the  air, 
lose*  a portion  of  its  carbonic  acid.  The  carbonate  of 
lirne,  consequently,  becomes  insoluble,  and  is  thrown 
down  in  the  form  of  a deposit.  The  same  process  takes 
place  with  waters  at  Carlsbad.  You  may  see  specimens  of 
the  result  in  the  museum  above.  That,  however,  is  not 
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fossilisation.  This  deposition  is  sometime*  called  incrusta- 
tion, but  is  more  frequently  spoken  of  erroneously  as 
**  petrification.”  One  frequent  incrusting  matter  is  car- 
bonate fif  lime.  Silica  is  another  ; and  at  8t.  Michael's, 
in  the  Azores,  there  is  a stream  containing  eo  much  silica 
that  plants  in  it  ore  said  to  have  their  tissues  replaced  en- 
tirely by  silica.  Carbonate  of  protoxide  of  iron,  gypsum, 
brown  iron  ore,  iron  pyrites,  and  carbonate  of  zinc  aro 
also  found  occasionally  acting  as  incrusting  matters. 
There  is  one  specimen  in  the  case  in  the  museum  above 
! well  deserving  of  attention,  where  incrustation  ha*  occurred 
by  the  percolation  of  water  containing  carbonate  of  xinc. 

We  have*  a filling  of  the  casts  of  fossils  with  various 
matters.  Sometimes  they  are  filled  with  the  same  stuff  a* 
that  in  which  they  occur,  for  example,  sandstone  with 
sandstone.  Sometimes  they  ore  filled  with  another  kind 
I of  matter,  as  in  the  echinus  in  the  chalk,  the  interior  of 
which  become*  filled  with  flint,  while  the  shell  is  changed 
into  calc  spar.  Yet  this  has  occurred  in  the  chalk  itself. 

Fossilisation  take*  place  hy  various  agents.  There  is 
fossilisation  by  carbonnte  of  lime  in  the  form  of  calc  spar, 
or  as  fibrous  or  compact  carbonate  of  lime.  In  shells  of 
living  animals  the  carbonate  of  lime  is  either  amorphous 
or  in  the  state  of  arragonite.  In  the  crinoids  the  -terns 
break  with  a curiou*  rhombic  fracture,  and  each  joint 
seem*  to  represent,  as  it  were,  a distinct  crystal,  ami  the 
internal  alimentary  canal  is  always  the  main  axis  of  the 
crystal.  If  we  break  a series  of  joint*  in  the  same 
animal  in  succession,  we  find  that  every  joint  is  slightly 
turned  at  a certain  angle,  but  we  do  not  find  thut  the 
cleavage  plane*  are  parallel.  If  all  the  joints  were 
cleaved  a spiral  series  of  cleavage  planes  would  be  pre- 
sented. The  same  is  true  of  echinus  spines  when 
similarly  converted  into  calcs*par.  That  is  a very  curious 
point. 

Fossilisation  occurs  with  silica  as  in  the  case  of  wood. 
Here  is  a specimen  of  an  endogenous  tree  partially 
silicified.  The  wood  has  been  removed,  and  replaced 
by  particle*  of  silica.  Every  traee  of  the  structure 
in  distinctly  visible  under  the  microscope.  It  i-  one  of 
the  common  forma  of  siiicification.  When  shells  imper- 
fectly silicified  are  acted  upon  by  an  acid  the  outer  part 
resists,  for  it  is  this  which  consist*  mainly  of  silica,  but 
the  interior  dissolve*.  Thus  siiicification  takes  place 
always  from  the  exterior  inwards. 

Iron  pyrites  partially  or  wholly  replaces  organic  remain*. 
We  find  magnificent  specimen*  of  thia  in  the  ammonites, 
of  which  several  ore  placed  heforo  you.  In  bivalve  shell* 
we  do  not  meet  with  this  replacement,  and  there  seems  to 
be  a good  reason  for  it.  '1  he  iron  pyrites  appear*  to  be 
generated  by  the  action  of  the  decomposing  organic  matter 
upon  sulphates  in  solution  in  water.  Of  course  there 
must  also  be  iron  present  at  the  same  time.  In  the  ease 
of  bivalve  shell*  this  matter  speedily  escapes  and  flows 
away  or  is  otherwise  removed,  and  therefore  wc  do  not 
find  replacement  by  pyrites. 

Replacement  also  takes  place  by  means  of  hydrated  ees- 
quioxidc  of  iron,  pseudo-mnrphoue  after  iron  pyrites.  I 
[ think  I mentioned  this  on  a former  occasion.  Iron  pyrites 
is  not  unfrequently  found  converted  into  hydrated  sesqui- 
oxidc  of  iron  by  weathering  action  uuder  certain  specific 
conditions.  It  is  formed  also  by  deposition  from  spring*, 
for  when  spring  water  which  contains  carbonate  of  iron — 
(protoxide  of  iron  dissolved  by  the  aid  of  carbonic  acid) — 
’ is  exposed  to  the  action  of  the  air,  the  iron  becomes  per- 
oxidi-ed,  being  converted  into  sesquioxide  of  iron,  and  in 
that  state  it  no  longer  contains  carbonic  ncid,  which 
escape*,  and  we  have  a deposit  of  hydrated  sesquioxlde  of 
iron.  This  is  the  way  in  which  fosnilisatiou  may  occur 
from  this  mineral. 

It  occurs  also  from  red  iron  ore,  and  even  from  specular 
iron  ore,  as  well  as  from  sparry  iron  ore. 

Gypsum  is  occasionally  found  replacing  shells,  which 

havt  been  completely  changed  into  it.  This  occurs  in  th 
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stratum  of  fossiliferoua  gypsum  in  the  Keuper  formation 
in  Wfirtembutg.  There  are  also  gypsum  casta  of  shells  in 
Montmartre,  near  Paris. 

Here  I may  take  occasion,  ladies  and  gentlemen,  to 
express  my  regret  that  this  institution,  which,  above  all 
others,  ought  to  have  a tine  collection  of  specimens  illus- 
trative of  fossil nation,  has  but  very  few  of  the  kind. 
I do  hope  that  before  long  we  shall  have  a suitable 
collection  to  illustrate  the  phenomenon  of  replacement  by 
these  various  substances.  It  is  one  of  extreme  interest 
and  importance  in  its  theological  relations. 

I inay  place  before  you  a very  pretty  series  of  specimens 
presented  to  the  institution  by  Mr.  Sorby.  They  illus- 
trate the  various  modes  of  pseudo-morphism.  We  have 
the  fact  of  such  changes  clearly  established.  The  more  or 
less  complete  conversion  of  the  mass  into  the  superficial 
substance  is  entirely  a matter  of  time. 

Vivianite,  or  the  blue  phosphate  of  iron,  is  met  with  in 
shells  occurring  in  the  Black  Sea.  It  is  found  also  in  New 
Jersey,  where  belemnites  and  bivalves  are  found  almost,  if 
not  completely,  transformed  into  vivianite. 

Fluor  spar  is  also  met  with  as  an  agent  in  fossilisation. 
Encrinital  stems  in  the  carboniferous  limestone  of  Derby- 
shire are  met  with  converted  into  fluor  spar. 

Fossils  of  sulphate  of  beryta  occasionally  occur,  for  in- 
stance, in  the  lias  in  France,  and  in  ammonites  at  Whitby. 
They  occur  also  in  the  tertiary  at  Kreuznach,  in  Prussia. 
I have  seen  sulphate  of  baryta  several  times  in  iron  ore  in 
South  Staffordshire.  The  cracks  have  been  filled  with  a 
white  matter,  which  has  been  found  to  bo  that  substance. 

Sulphate  of  strontia  is  another  substance,  forming  foasils. 
Fossils  of  this  substance  have  been  found  in  the  Tyrol 
and  in  France. 

Sulphate  of  lead  has  been  found  in  fossils  at  Semur  in 
France,  and  elsewhere. 

Ctrbonate  of  lead  is  also  found  as  a fossilising  agent. 
It  occurs  in  criniods  in  limestone  in  Poland,  traversed  by 
a vein  of  galena. 

Fossilisation  takes  place  by  blende,  and  also  by  car- 
bonate of  zinc.  It  occurs  with  vitreous  copper— that  is, 
the  sulphide  of  copper  in  the  case  of  certain  seeds  in 
Hi'sscit.  By  copper  pyrites,  it  occurs  in  various  localities. 
It  takes  place  with  cinnabar  in  the  case  of  some  fish  re- 
mains at  M u list  erap  pel,  Bavaria,  and  with  talc  and  pyro- 
phillite.  Glauconite,  or  green  silicate  of  copper,  is  another 
agent  in  fossilisation,  as  in  the  case  of  certain  infusorial 
fossils.  Fossilisation  occurs  also  by  means  of  the  mineral 
pinguite  ; and  it  occurs  even  by  sulphur  in  a fresh-water 
formation  in  Arragon.  with  the  remains  of  planorhis 
and  char.  It  tekes  place  also  by  raeana  of  anthracitic 
carbon  in  the  interior  of  ceplialpods  at  Kertch. 

We  may  dismiss  this  subject  of  fosailisation,  which  is 
one  of  great  interest  in  many  respects. 

(To  bo  continued.) 


ACADEMY  OF  SCIENCES. 

June  ij. 

A letter  from  MM.  Wohler  and  G.  Rose  stated  that  they 
had  been  making  experiments  on  the  Colouring  Matter  of 
the  Emerald.  Lewy,  in  1858,  asserted  that  this  colouring 
matter  was  organic,* and  was  destroyed  by  heat — a result 
which  the  authors  of  this  letter  could  not  confirm.  They 
kept  an  emerald  at  the  temperature  of  melted  copper  for 
an  hour,  and  found  that,  although  the  stone  became 
opaque,  the  colour  wo*  not  affected.  They  fused,  how- 
ever, some  colourless  glass  with  an  exceedingly  small 
quantity  of  oxide  of  chromium,  and  produced  a colour 
exactly  like  that  of  the  emerald.  They  therefore  considered 
this  substance  the  colouring  agent,  without,  however, 
denying  the  presence  of  some  organic  matter. 

MM.  J.  and  Jules  Persoz  contributed  some  M Observations 
on  the  Seture  of  Tungsten a metal  generally  considered 
of  an  anomalous  character.  The  authors  sent  a sealed  paper,  j 


and  all  they  tell  us  now  is  that  they  are  in  a position  to 
announce  the  existence  of  several  distinct  radicals  in 
tungsten,  which  give  rise  to  various  acids,  one  of  which  is 
perfectly  while,  and  contains  very  different  proportions  of 
oxygen.  One  of  these  elements  forms  two  compounds 
with  oxygen,  both  having  well-characterised  basic  proper- 
ties, and  furnishing  salts,—  the  low'er  oxide,  colourless 
salts,  and  tbo  higher  oxide,  salts  of  a yellow  colour,  like 
that  of  chloride  of  gold.  The  processes  by  which  they 
have  separated  the  radicals  and  obtained  the  salts  are 
detailed  in  the  sealed  paper,  the  opening  of  which  we 
shall  await  with  much  curiosity. 

M.  Jailbird  contributed  a paper  “ On  the  Eleetrolgeis  of 
Vinic  Alcohol The  author  made  the  alcohol  conduct  by 
adding  to  100  parts  one  part  of  SO,HO,  and  one  part  of 
KOHO.  The  liquid  was  then  electrolised  by  ten  large 
Bunsen's  cells.  Hydrogen  was  obtained  at  the  negative 
pole,  while  the  positive  seemed  inactive.  But  the  liquid 
acquired  a smell  very  much  like  that  of  aldehyde,  and  on 
submitting  it  to  distillation  the  author  collected  a small 
quantity  of  fluid  which  he  recognised  as  the  body  named 
by  Gerhaldt  hydride  of  acetyl* t.  The  following  equation, 
he  believes,  explains  the  decomposition  : — 

C4  H«  Oa  - C4  H4  Ot  + Hr 

Alcohol.  Hydride  of  aoetyle. 

M.  Cahours  presented  a note  “ On  the  Eespiratr  n oj 
Flowers  J*  This  was  an  interesting  paper,  in  which  the 
author  shows  that  while  the  green  parts  of  plants  under 
the  influence  of  light  absorb  carbonic  acid,  assimilate  the 
carbon,  and  give  out  oxygen,  the  coloured  parts,  on  the 
contrary,  under  the  same  circumstances,  absorb  oxygen, 
and  give  out  carbonic  acid.  The  amount  of  carbonic  acid 
evolved  seemed  to  increase  as  the  temperature  rose  ; and  a 
growing  flower  gave  out  more  than  a fully  blown  one. 

A note  by  M.  Debray,  " On  the  Dimorphism  of  Antimr - 
uious  and  Arseniuus  Acids ,”  gives  an  account  of  methods 
by  which  both  these  acids  may  be  obtained  either  as 
regular  octohcdra  or  rhotnboida)  prisms.  These  two  lutter 
papers  deserve  reproduction. 


NOTICES  OP  BOOKS. 

Alemoi’t  of  Distinguiihed  Men  of  Science  of  Great  Britain 
Living  in  the  I’ean  1807-8.  nud  Appendix.  With  an  In- 
troduction by  Robert  Hunt,  F.R.S.,  &c.  Compiled 
and  arranged  by  William  Walker,  junior.  Second 
Edition.  London  : E.  and  F.  N.  Spoil.  1864. 

This  is  a series  of  very  short  and  rather  dry  biographies, 
introduced  by  a little  fine  writing  by  Mr.  Robert  Hunt. 
The  book  we  notice  is  intended  as  a companion  to  the 
engraving  by  Mr.  Walker,  senior.  Apart  froui  this,  how- 
ever, it  possesses  some  value  as  offering,  in  a small  space, 
a careful  and  accurate  record  of  the  men  who  made  the 
commencement  of  the  present  century  a marked  epoch  in 
the  history  of  the  progress  of  science. 


NOTICES  OF  PATENTS. 

Communicated  by  Mr.  Vapor**.  Patkct  Aokkt,  15,  8oulhsm|»tnn 
Bulldtujfx,  Chancery  Lane,  W.C. 

Grants  of  Provisional  Protection  for  Six  Months. 

563.  Thomas  Gray,  Mitcham,  Surrey,  “Improvements 
in  the  treatment  of ‘jute’  and  ‘jute  * cuttings." — Peti- 
tion recorded  March  5,  1864. 

819.  Stephen  William  Silver,  Bishopsgate- street,  Lon- 
don, “ Certain  machinery  for  extracting  the  juice  of  ths 
sapota  mulieri,  or  bullet  tree.*' — A communication  from 
John  Thomborrow  Manifold,  Demerara,  British  Guiana. 
— Petition  recorded  April  a,  1864. 

1443.  Charles  Hill  Snell,  Bow-common,  Middlesex, 
" Improvements  in  the  manufacture  of  soaps  and  sapon- 
aceous compounds.”— Petition  recorded  June  10,  1864.. 


Chemical  Mavra, 
July  9 , 186*. 
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been  formed  from  amongst  the  member*  of  the  council  of 
that  body  to  decide  on  the  question  of  doubling  certain  of 
the  equivalent*  in  accordaince  with  the  views  of  Canniz- 
zaro, Wurtz,  Williamson,  and  others.  Although,  of 
course,  the  truth  or  fal*itv  of  a theory  cannot  be  settled  by 
act  of  Parliament,  still,  the  authoritative  declaration  of 
the  representatives  of  a learned  body  would  do  much  to 
Nettle  the  matter  and  produce  that  unity  of  formula?  so 
much  desired  by  your  Han  well  correspondent  in  his  letter 
in  last  week's  Chemical  News. 

I see  that  tho  Cornish  fellow-townsmen  of  Sir  Hum- 
phrey Davy  are  about  to  erect  a monument  to  his  memory 
in  the  form  of  a very  ugly  obelisk.  Would  not  a scholar- 
ship or  even  a medal  to  be  given  annually  in  connection 
with  the  College  of  Chemistry  in  the  Chemical  Society 
he  a more  fitting  way  of  expressing  our  admiration  of  this 
great  man  r I am  sure  if  such  an  idea  were  started  it 
would  receive  the  most  earnest  support  from  every  foreign 
sarant,  who,  although  they  quarrel  amongst  themselves  on 
every  subject,  agree  at  least  upon  one — tho  greatness  of  j 
our  greatest  English  philosopher. 


Propertied  of  Silicates.— Xeto  Antidotes. 

To  the  Editor  of  tho  Chemical  News. 

Sin, — Gelatinous  silica  being  known  to  be  soluble  in  alka- 
line solutions  such  a*  those  of  caustic  soda,  it  might  fairly 
be  presumed  that  it  would  also  be  soluble  in  an  alkaline 
silicate,  although  1 am  not  aware  of  this  having  been  pub- 
lished as  n fact. 

But  the  same  property  could  not  probably  have  been 
anticipated  of  the  silicates  of  the  earths  and  metals.  The 
silicate  of  magnesia,  for  example,  in  the  gelatinous  or 
recently  prepared  state,  is  not  soluble  in  a solution  of 
caustic  soda,  but  readily  so  in  a solution  of  silicate  of 
aoda  ; and  the  latter  rule  holds  good  through  all  the  series 
of  silicates. 

The  solvent  power  of  the  alkaline  silicates  seems,  there- 
fore, to  be  altogether  different  in  degree  and  in  other  im- 
portant particulars  from  that  of  other  alkaline  solutions. 
Hence  through  this  property  we  have  soluble  glass  in  os 
great  variety  and  of  tints  as  various  and  delicate  as  we 
have  in  stained  glass.  The  soda  silicate  of  cobalt  is  of  a 
beautiful  rose  colour — that  of  chromium  green,  &c.  But 
the  tints  of  the  metallic-coloured  silicates  are  modified  by 
solution  in  the  colourless  compound  soluble  silicates — that 
of  copper,  for  instance,  in  a soda  silicate  of  magnesia,  is 
different  from  that  of  its  solution  in  silicate  of  soda. 

The  above  facts  will,  I think,  be  sufficient  to  indicate  the 
importance  of  a true  knowledge  of  the  compound  soluble 
silicates  in  geology  and  mineralogy,  and  lead  to  a more 
exact  explanation  of  the  colour  of  a great  number  of 
minerals  and  of  many  of  the  precious  stones. 

The  silicic  acid  of  the  alkaline  silicates  again  displaces 
the  carbonic  acid  in  carbonates,  even  at  the  ordinary  tem- 
perature, and  very  rapidly  by  the  aid  of  heat.  This  fact 
will  aid  towards  explaining  the  formation  and  composition 
of  many  rocks,  and  be  a guide  in  the  production  of  arti- 
ficial stones  in  endless  varieties. 

As  regards  agriculture,  the  ammonio-silicates  seem  not 
only  to  be  the  most  soluble,  but  also  to  possess  the  greatest 
solvent  powers  of  all  the  alknlino  silicates.  When  we  add 
to  the  scries  the  phospho-siHcatea,  also  highly  soluble,  it 
seems  to  me  that  a field  of  investigation  is  laid  open 
worthy  of  the  highest  science  of  the  day  in  the  depart- 
ment of  agricultural  chemistry,  and  which,  if  followed,  is 
likely  to  lead  to  practical  results  of  vast  importance,  and 
to  a true  solution  of  many  things  that  have  not  hitherto 
been  satisfactorily  explained. 

There  is  still  another  field  open  to  investigation  with 
these  interesting  compounds,  namely,  the  use  of  them  as 
antidotes  to  poisons. 

For  this  purpose  I would  suggest  the  soda  silicates  of 
magnesia,  alumina,  and  lime.  In  case  of  any  poisonous 


mineral  salt  being  taken,  an  instantaneous  precipitation  of 
an  insoluble  silicate  would  occur  in  the  stomach,  and  pro* 
brtblv  without  the  least  injurious  effect  to  the  coat* 
thereof,  by  prompt  administration  of  a dilute  solution  of 
any  of  the  above-named  compound  soluble  silicates,  or  ui 
a solution  of  silicate  of  soda  saturated  with  gelatinous 
silica.  It  is  a question  which  I have  commenced  in- 
vestigating, whether  the  alkaloids  may  not  be  rendered 
insoluble,  and  therefore  inert,  through  their  means. 

1 am,  &c., 

lixx nv  Lli.o. 


Baii^n-,  June  x8. 


The  Chemical  .Society. 

To  the  Editor  of  the  Chemical  News. 

Sin, — In  your  notice  in  the  last  number  of  the  Chemical 
News  of  my  remarks  at  a recent  meeting  of  the  Chemical 
Society  there  is  a trifling  error.  It  would  appear  Irom 
the  report  that  I had  alluded  to  nitro- compounds  of  the 
hydrides  or  radicles,  when,  in  fact,  my  process  of  separa- 
tion was  founded  on  their  power  of  resisting  fuming 
nitric  acid. 

I said  that  this  question  of  isomerism  was  attended  with 
the  greatest  possible  difficulties,  so  much  so  that  it  behoved 
us  in  the  present  instance  to  suspend  our  judgment. 

I also  said  that  among  the  product  of  the  distillation  of 
Boghead  coal  were  several  hydrocarbons,  having  the  com- 
position and  vapour  densities  of  the  alcoholic  radicles, 
the  substance  having  the  composition  of  butyl,  differing, 
however,  from  Kolbe's  butyl  in  having  aboilingpoint  eleven 
degrees  higher.  Like  the  radicles,  the  hydrocarbons  in 
question  were  almost  entirely  unacted  on  by  fuming 
nitric  acid. 

I also  called  attention  to  the  fact  that  in  my  original 
memoir  I had  stated  that  they  might  be  the  isomeric 
hydrides,  but  that  I was  unable  to  find  any  decided 
differences  between  them  and  the  radicles. 

I also  further  stated  that  I had  since  found  that  the 
lutidine  from  cinchonine  was  certainly  distinct  from  the 
lutidine  of  bone  oil.  I did  not  say  anything  about  the 
lutidine  from  Boghead  coal.  I do  not  think  it  has,  as  yet, 
been  obtained  from  that  substance. 

Trusting  to  your  kindness  to  make  the  above  corrections, 
I am,  kc.  C.  G.  William*. 

Harrow,  July  4. 

[We  regTet  that  the  observations  of  our  esteemed  corre- 
spondent were  delivered  in  a tone  so  inaudible  that  the 
reference  to  the  origin  of  the  two  distinct  kinds  of 
lutidine  was  but  imperfectly  apprehended.  The  second 
paragraph  above  is  practically  synonymous  with  the 
statement  of  our  reporter,  and  the  opinion  of  the 
hydrides  being  not  merely  isomeric,  but  absolutely 
identical,  with  the  organic  radicals  was,  of  course,  the 
main  point  both  of  the  lecturer's  and  of  our  corre- 
spondent's remarks. — Ed.  C.  A*.] 


ANSWERS  TO  CORRESPONDENTS. 


Vol.  IX.  of  tlio  Chemical  Xi.wr,  containing  a copious  Index.  Is  now 
read y,  price  10-.  Id.,  by  pewt,  us.  id.,  handsomely  toun i in  cloth, 
gold-lettered.  Tho  c*mjo  for  binding  may  be  obtained  at  our  Office, 
price  is.  M.  Puboeriber*  may  have  their  copies  bound  for  1*.  6d.  M 
scut  to  our  Office,  or,  If  accompanied  by  a cloth  case,  for  is.  Yuls,  L 
atnl  II.  w o out  of  print.  All  the  others  are  kept  iu  »(ock.  Vd  X. 
commenced  on  July  1,  1*64,  and  will  bo  complete  in  26  number*. 

A Reeder,  — See  pace  61  of  our  bud  volume. 

J tV,  M.  will  *«c  hie  question  <m>wered  in  another  jurt. 

M.  P.  A'.— Under  consideration. 

O.  B.— The  exact  form  of  the  apparatus  is  of  no  consequence  : whet 
you  describe  will  answer  very  well. 

A Rentier.—  Wu  cannot  give  surviial  advice,  but  we  may  answer  your 
first  question  iu  the  negative.  With  regard  to  tho  aocond.  an  o|*ia* 
tiou  u sometimes  performed  for  tho  purpose  which  is  occasionally 
successful.  Apply  to  a respectable  surgeon. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMI8TRY. 

On  the  Motions  of  Benzoic  Acid  on  the  Surface  of  Water, 
by  Charles  Tomlinson,  F.C.S. 

In  a shilling  volume  published  in  Wcale’s  Rudimentary 
Series*  I have  traced  the  history  of  that  remarkable  fact 
— the  motions  of  camphor  on  water, — which  has  also 
been  discussed  in  tho  pages  of  the  Chemical  NEWs.f  | 
In  getting  up  tho  history  I was  so  fortunate  as  to  dis- 
cover a letter  written  in  Latin  by  the  celebrated  Volta 
to  his  friend  Dr.  Frank,  J which  seems  to  have  escaped 
the  notice  of  subsequent  writers,  and  its  very  existence 
was  denied  by  Dutrochet,  who,  writing  on  the  subject  of 
the  camphor  motions,  remarks  that  “ Volta  n’a  rien  icrit 
fui-ntSnu  sur  ce  sujet § 

Referring  to  the  motions  of  camphor,  Volta  says : — 
u I had  scarcely  made  up  my  mind  as  to  the  nature  of 
the  phenomena  when  I was  bold  enough  to  predict  to 
you  and  Brugnatelli  that  flowers  of  benzoin,  having 
about  the  same  volatility  as  camphor,  would  display 
similar  effects.  When  this  opinion  was  tested  by  ex- 
periment, I saw,  not  without  pleasure,  the  glittering, 
feathery  little  crystals  of  benzoin,  when  thrown  on  the 
surface  of  water,  divide,  repel  each  other,  and  rotate 
even  more  perfectly  than  fragments  of  camphor.  In- 
deed, this  rushing  to  and  fro  and  the  rotatory  motion 
are  more  striking  than  in  the  cose  of  camphor,  although 
the  phenomena  ao  not  lost  nearly  so  long.” 

I have  often  repeated  this  experiment,  which  requires 
the  same  precautions  as  to  chemical  purity  as  in  tho 
case  of  camphor,  and  also  a certain  elevation  of  tempe- 
rature. Where  the  experiment  fails  in  cold  or  damp 
weather  on  clean  water  at  the  temperature  of  the  air,  it 
will  succeed  with  water  raised  to  8o°  or  90°.  In  dry, 
warm  weather  this  experiment  may  be  easily  per- 
formed. Of  course,  the  sublimate  itself  must  be  clean; 
if,  while  being  purchased,  it  is  put  into  or  taken  from 
the  scale  pan  with  tho  fingers  by  tho  gentleman  who 
serves  %it,  that  slight  source  of  impurity  may  endanger 
the  result. 

But  my  object  in  writing  this  note  is  to  point  out  a 
new  method  of  performing  the  experiment.  If  a few 
drops  of  oil  of  bitter  almonds  be  exposed  to  the  air  in  a 
watch-glass  they  will,  in  tho  course  of  some  hours, 
solidify  into  thin  crystalline  flakes  of  benzoic  acid.  Ouc 
or  two  of  these  flakes  placed  on  the  surface  of  clean 
water  in  a clean  glass  will  rotate  with  great  vigour, 
throwing  off  a visible  film,  the  reaction  of  which  pro- 
duces the  motion.  In  a shallow  glass  vessel  four  inches 
in  diameter  the  motions  last  longer  than  in  a vessel  of 
smaller  diameter,  but  when  the  adhesion  of  the  surface 
is  satisfied  by  being  completely  covered  with  a very  thin 
film,  the  motions  can  be  renewed  by  removing  the  flake 
of  benzoic  acid  to  a clean  vessel  of  water.  The  flake 
should  bo  removed  on  the  end  of  a clean  platinum 
spatula,  or  some  similar  tool,  and  on  touching  the  surface 
of  fresh  water  with  this  the  fragment  will  dart  off  from 
it  and  commence  a new  series  of  wild  gyrations  and  wide 
sweeps  on  the  surface,  often  vibrating  rapidly  up  and 
down  tho  capillary  curve  of  the  water,  as  if  seeking  to 
leap  out  of  the  vessel.  It  will  then  move  rapidly  round 
the  circumference,  as  if  seeking  an  opening  by  which  to 
escape,  and  oil  at  once  will  suddenly  stop,  throw  off  one 

’ "Ex pericntAl  Essays."  Virtue,  IlrothcrA  i86j. 

t No*.  186,  188,  189,  190,  194,  197. 

t Jkltctiu  Opufculorum  MtUkorum.  Ticini,  1787.  VoL  jrd.  A copy 
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or  two  small  fragments  which  spin  wild(y,  and  disappear, 
and  then  renew  its  eccentric  wanderings  until  the  adhe- 
sion of  the  surface  is  again  satisfied.  If  the  fragment 
be  now  transferred  to  another  vessel  it  will  resume  its 
antics  as  before. 

Although  in  these  motions  there  is  much  that  is  com- 
mon to  camphor,  there  is  also  something  belonging  to 
benzoic  acid,  such  os  a scries  of  agitated,  trembling,  zig- 
zag motions,  and  rapid  rotations  as  if  upon  a fixed 
yertical  axis.  The  crystalline  flakes  are  very  favourable 
to  this  lost  result,  since  by  lying  flat  upon  the  water 
there  is  a more  perfect  adhesion.  When  the  flake  has  a 
little  of  the  oil  of  bitter  almonds  adhering  to  it  tbo  effect 
of  the  spinning  motion  is  very  pretty ; the  oil  forms 
iridescent  films,  which,  by  the  rapid  rotation,  are  thrown 
into  circles,  giviug  the  effect  of  a brilliant  firework  on 
the  surface  of  water. 

In  the  Chemical  News,  No.  197, 1 pointed  out  what 
I believe  to  be  the  true  action  of  oils  in  arresting  the 
motions  of  camphor.  A fixed  oil  stops  the  motions  by 
occupying  the  surface  with  a film  and  preventing  ad- 
hesion betweeu  the  camphor  and  the  water ; a volatile 
oil  may  slop  the  motion  only  while  it  is  evaporating, 
uuless  it  leave  behind  a permanent  resinous  or  other 
product  which  occupies  the  surface.  Or  it  may  not  arrest 
tho  motions  at  all  if  the  camphor  film  have  a stronger 
adhesion  to  the  water  than  the  oil  film.  In  this  last 
case  tho  camphor  will  sail  in  and  about  and  through  the 
oil  film,  as  if  quite  indifferent  to  its  presence.  So  also 
an  oil  that  contains  oxidised  products  will  stop  or  pre- 
vent the  camphor  rotations ; but  if  such  oil  be  distilled 
aud  a drop  be  placed  on  the  surface  the  film  will  havo 
no  such  effect. 

Now,  all  this  applies  more  or  less  to  tho  motions  of 
benzoic  acid  on  water.  Oil  of  bitter  almonds,  oil  of 
cubcbs,  and  some  others  have  no  effect  in  stopping  the 
motions  of  the  fragments  ; old  essential  oils  stop  them, 
but  if  distilled  do  not  do  so ; the  fragments  of  benzoic 
acid  will  skate  in  and  through  and  about  the  oil  film, 
cutting  it  up  aud  driving  it  about  with  vigour.  Films 
of  turpentine  aud  paraffine  oils  may  be  mentioned  as 
examples. 

Cumphor  fragments  rotate  well  on  the  same  surface 
with  benzoic  acid.  The  flakes  of  the  latter  are  heavier 
than  water,  and  will  sink  if  allowed  to  fall  on  the  sur- 
face from  some  height.  They  remain  at  tho  bottom  quite 
inert,  bqt  on  being  brought  to  the  surface  aguin  rotate. 

A few  drops  of  oil  of  bitter  almonds  in  a white  glass 
bottle,  corked,  and  put  on  the  window  frame  will  in  a 
few  hours  form  a deposit  of  benzoic  acid  on  the  side 
nearest  the  light— that  is,  on  the  coldest  side. 

I may  mention  an  instance  of  persistence  of  impres- 
sions on  the  retina  in  connection  with  these  motions.  It 
has  happened  several  times  that  on  putting  out  tho 
candle  at  night,  spectra  of  these  motions  have  occupied 
the  eye  for  some  minutes  before  going  to  sleep.  The 
fragments  of  camphor,  benzoin,  &c.,  as  well  as  the  lines 
they  describe,  appear  as  black  on  a greyish  ground ; the 
motions  arc  rapid,  and  the  effect  unpleasant,  but  entirely 
within  the  eye,  not  projected  on  a distant  ground,  as 
ocular  spectra  often  are. 

King's  College,  London. 
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The  Application  0/  Dialysis  to  the  hwestiyntion  of 
Alkaloids.  New  Property  of  Digitaline,  by  M. 
L.  Gkandeau. 

Graham's  admirable  researches  on  molecular  diffusion 
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have  given  to  chemical  analysis  valuable  processes  for 
the  separation  of  certain  bodies.  Toxicology  and  phy- 
siological chemistry  especially  will  profit  largely  from 
methods  of  dialysis. 

For  some  months  1 have  followed  up  these  researches 
in  the  medical  laboratory  of  the  College  of  France,  and 
beg  permission  to  submit  to  the  Academy  my  preliminary 
results. 

Graham  has  shown  that  by  the  aid  of  dialysis  very 
minute  quantities  of  certain  poisons,  mixed  with  various 
organic  matters,  may  be  detected,  especially  arsenious 
acid  and  strychnine  ; and  I have  myself  already  experi- 
mented on  morphine,  bruciuc,  and  digitaline. 

1.  Dialysis  of  i>iKii.iiiu,. — Place  in  the  dialvscr 
too  cubic  centimetres  of  distilled  water  holding  in  solu- 
tion o gr.  oi  of  pure  digitalinc.  Suspend  the  dialysis 
after  twenty-four  hours  j carefully  evaporate  to  dryness 
the  liquid  contained  in  the  outer  vase  in  a weighed  platinum 
capsule.  It  will  leave  a residue  weighing  exactly  o gr.  oi, 
with  a bitter  taste,  and  presenting  the  characteristics 
of  digitalinc,  of  which  more  further  on. 

Evaporate  to  dryness  in  a weighed  platinum  vessel 
the  liquid  remaining  in  the  dialyscr  ; it  volatilises,  leav- 
ing no  residue,  all  the  digitalinc  having  passed  into  tho 
dialysed  liquid. 

®.  IMaljrali  of  t’rine,  containing'  1 gr.  OI  of 
Digitalinc. — Into  45  cubic  centimetres  of  fresh  normal 
urine  pour  a cubic  centimetres  of  a solution  containing 
o gr.  jo  of  digitalinc  to  100  centimetres  cube  of  water  ; 
after  eighteen  hours  suspend  the  dialysis  and  evaporate 
to  dryness  the  liquid  in  the  outer  vessel  (about  300 
cubic  centimetres).  F.xtract  the  almost  colourless  residue 
by  alcohol  i and  the  alcoholic  solution,  evaporated  to  dry- 
ness, shows  all  the  characteristics  of  digitalinc  with  as 
much  clearness  as  the  residue  of  two  cubic  centimetres  of 
the  normal  solution  of  digitaline.  Evaporate  separately 
the  contents  of  the  dialvser,  and  the  residue  will  be 
brown  ; then  extract  by  alcohol  of  95°,  and  the 
greenish  solution  thus  obtained  will  give  alt  the  reactions 
indicating  the  presence  of  truces  of  digitaline.  The 
dialysis  then  was  not  complete. 

3.  Dialysis  of  nsrphlsf,  Braelnr,  and  Dlgita- 
lino  31lxed  with  Anlwul  matters.  — Take  the 
stomach  and  intestines  of  a dog  (some  hours  after 
death),  macerate  them  in  water  at  1 j°  or  30°  for  about 
two  hours ; filter  the  yellowish,  strongly-smelling  liquid 
through  canvas.  Divide  it  into  four  parts,  each  of  ijo 
cubic  centimetres ; to  the  first  add  o gr.  04  of  digitaline  ; 
to  the  second,  o gr.  oa  of  brucine  ; to  the  third,  o gr.  01 
of  hydrochloratc  of  morphine;  leave  the  fourth  intact ; 
dialyse  these  four  liquids  separately.  After  twenty- 
four  hours  carefully  evaporate  the  liquids  contained  in 
the  outer  vessels ; recover  each  of  the  residues  by 
alcohol,  to  separate  the  mineral  salts  (salts  of  soda, 
lime,  &c.)  which  have  been  dialysed.  The  ordinary  re- 
agents of  brucine  (nitric  acid)  and  of  morphine  (nitric 
acid,  perohloride  of  iron)  clearly  show  tho  presence  of 
these  alkaloids  in  the  residues  of  the  alcoholic  liquids. 
Digitaline  is  found  equally  in  the  water  of  the  first 
vessel.  Divide  the  residue  of  the  evaporation  of  that 
portion  of  the  liquid  to  which  no  vegetable  alkali  was 
added  into  several  parts,  and  test  it  w ith  the  reagents 
used  to  discover  brucine,  morphine,  and  digitaline.  This 
experiment  is  merely  intended  to  show  that  the  animal 
matters,  to  which  the  poisonous  substances  are  added, 
do  not  by  themselves  give,  with  reagents,  colorations 
which  might  lead  to  error.  The  result  of  this  test  leaves 
no  doubt  as  to  the  value  of  dialysis  applied  to  researches 
of  this  kind. 


In  the  coarse  of  this  preliminary  study  I endeavoured 
to  find  some  reaction  as  much  as  possible  characteristic 
of  digitaline.  Hitherto  we  know  no  reaction  for  dis- 
tinguishing digitaline  from  other  vegetable  poisons, 
except  tlic  green  colour  obtained  by  dissolving  this  sub. 
stance  in  concentrated  hydrochloric  acid.  This  reaction, 
as  baa  been  observed,  cannot  be  taken  as  an  unfailing 
indication  of  the  presence  of  digitaline,  for  the  same 
colour  is  produced  by  several  other  organic  matters.  Ike 
successive  action  of  sulphuric  acid  and  bromine  vtpoon 
have  hitherto  seemed  to  characterise  even  very  smtil 
quantities  of  digitaline.  Pure  digitaline  takes  a sienna, 
brown  colour  on  contact  with  concentrated  add,  taming 
after  a time  to  vinous  red,  and  on  the  addition  of  water 
immediately  becoming  dirty  green.  When,  instead  of 
operating  on,  for  instance,  1 centigramme  of  solid  digi- 
taline which  has  not  yet  been  in  contact  with  any  liquid, 
we  submit  to  the  action  of  sulphuric  acid  the  residue  of 
the  evaporation  of  several  drops  of  a diluted  solution  of 
digitaliue,  the  colour,  instead  of  brown,  is  lighter  or 
darker  reddish-brown,  according  to  the  quantity  of 
material  employed.  With  very  small  quantities  of 
digitaliue  (o  gr.  oooj,  for  instance),  the  colour  is  rose, 
like  the  flower  of  the  digitalis.  On  exposing  digitaline, 
moisteued  with  sulphuric  acid,  to  bromine  vapours,  tho 
mixture  instantly  becomes  violet,  and  the  shade  reries 
from  heartsease  violet  to  mauve,  according  os  there  is 
resent  more  or  less  digitalinc.  The  coloration  shoiro 
y sulphuric  acid,  and  modified  by  bromine  vapours,  is 
most  distinct  with  tho  residue  of  the  evaporation  of 
1 centimetre  cube  of  water  containing o gr.  005  of  digi- 
taline  ; it  is  also  very  clear  with  o gr.  oooj  o(  this 
poisonous  substance.  It  is  observable  with  even  the 
very  faintest  traaea  of  digitaline.  None  of  the  follow- 
ing substances,  which  I have  submitted  to  the  same 
reaction,  has  evidenoed  this  property  Morphine, 
nareotine,  codeine,  narceine,  strychnine,  brucine,  atre- 
ine,  solanine,  salicine,  santouine,  veratine,  phlorhidtine, 
aturine,  amygdaline,  asparagine,  cantharidine,  cafeinc. 

Dialysis — and  in  this  consists  its  greatest  value— 
allows  the  separation  of  the  vegetable  poison*  from  the 
animal  substances  with  which  they  are  mixed,  in  a state 
sufficiently  pure  to  enable  us  to  identify  them  by  their 
principal  characteristics. — Comptes  Rendu*,  lviii,  104I. 


PHYSICAL  SCIENCE. 

Investigations  on  the  Specific  Heat  of  Solid  and  Liquid 
Bodies,  by  Hermann  Koi*p,  Ph.D. 

(Continual from  VoL  JX.,  pxtgt  *9$.) 

The  author  next  discusses  whether  it  is  to  be  assumed 
that  the  elements  enter  into  compounds  with  the  atomic 
heats  which  they  have  in  the  free  state.  This  assump- 
tion is  only  admissible  provided  it  can  be  proved  tint 
the  atomic  neat  of  a compound  depends  simply  on  its 
empirical  formula,  and  not  on  the  chemical  character  or 
rational  constitution.  Much  of  what  has  previously  been 
said  favours  this  view  of  the  case.  It  is  also  supported 
by  the  fact  that  similar  chemical  character  in  analogous 
compounds,  and  even  isomorphism,  do  not  pre-seppose 
equality  in  the  atomic  heata,  if  in  one  compound  an 
atomic  group  (a  compound  radical)  stands  in  (be  place 
of  an  elementary  atom  of  anotner;  for  instance,  the 
atomic  heat  of  cyanogen  compounds  is  considerably 
greater  than  those  of  the  corresponding  chlorine  com- 
pounds, and  those  of  ammonium  materially  greater  than 
those  of  the  corresponding  potassium  compounds.  A 
further  support  for  that  assumption  is  found  in  the  fact 
that,  regardless  of  the  chemical  character,  the  atomic 
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heat  of  complex  compounds  is  found  to  be  the  sum  of 
the  atomic  heats  of  simpler  atomic  groups,  the  addition 
of  which  gives  the  formulas  of  those  more  complex 
compounds.  A few  cases  selected  from  the  comparisons 
of  the  author  may  explain  this.  The  atomic  heats  have 
been  found, — 

For  the  oxides 


For  binoxide  of  tin  . 
Total  for  . 

For  sesqnioxide  of  iron  . 
or, 

For  oxides  ... 
For  binoxide  of  tin  . 

Total  for . . 

For  arseniate  of  lead 


»R9  = 
3SnO,  — 


RO 

SnO, 

RRO, 

Fe,.,©, 

Kfi, 

8.9. 

Fb.As.O, 


.3  J 


>4  9 
It'S 


ax'i 
♦ «’4 

63  -6 
*S’4 


For  crystallised  chloride  of 
calcium  .... 

9aCl,  + 6H,9 

75-6 

For  anhydrous  chlorides  ♦ 
Difference  for  . . 

RClj 

18  *5 

6H,0 

57’i 

For  crystallised  gypsum  . 
For  anhydrous  sulphates  . 

GaS©.  + jH.O 

T 

458 

KKri 

ao*i 

Difference  for  , . 

»HS0 

197 

Finally,  the  author  shows,  as  supporting  that  assump- 
tion, that  (as  was  already  maintained)  water  is  contained 
in  solid  compounds  with  the  atomic  heat  of  ice.  The 
various  determinations  of  the  specific  heat  of  ice  give 
the  atomic  heat  of  H,9  at  8-6  for  temperatures  distant 
from  o”,  and  at  91  to  9 8 at  temperatures  nearer  o”. 
The  atomic  heat  has  been  found  (to  adduce  again  a few 
comparisons) — 
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The  opinion  that  the  elements  enter  into  compounds 
with  the  atomic  heats  they  have  in  the  free  state  has 
been  already  expressed ; but  the  view  has  also  been  de- 
fended that  the  atomic  heat  of  an  element  may  differ  in 
a compound  from  what  it  is  in  the  free  state,  and  may 
be  different  in  different  compounds.  The  author  comes 
to  the  result  that  the  latter  view  is  not  proved  and  is  in 
admissible. 

As  the  result  of  all  these  comparisons  and  observations, 
the  author  arrives  at  the  conclusion  Each  element,  in 
the  solid  state  and  at  an  adequate  distance  from  its  melt- 
ing-point, has  one  specific  or  atomic  heat,  which  may 
indeed  somewhat  vary  with  physical  conditions,  different 
temperature,  or  different  density,  for  example,  but  not 
so  much  as  to  necessitate  that  being  taken  into  account 
in  considering  the  relation  in  which  the  specific  or  the 
atomic  hoat  stands  to  the  atomic  weight  or  composition. 
For  each  element  it  is  to  be  assumed  that  it  has  essen- 
tially the  same  specific  heat  or  atomic  heat  in  the  free 
state  and  in  compounds.  He  then  passes  on  to  determine 
what  atomic  heats  are  to  be  assigned  to  the  individual 
elements.  As  data  for  determining  this  he  takes  (1)  the 
atomic  heats  which  follow  from  determinations  of  the 
specific  heat  of  the  elements  in  the  free,  solid  state;  (s) 
the  atomic  heats  obtained  for  an  element,  if,  from  the 
atomic  heat  of  one  of  its  compounds,  which  contains 
beside  it  only  elements  of  known  atomic  heat,  the  atomic 
heats  corresponding  to  the  latter  elements  are  subtracted ; 
(3)  the  difference  found  between  the  atomic  heats  of 
analogous  compounds  of  an  element  of  unknown,  and 
of  an  element  of  known  atomic  heat,  in  which  case  the 
difference  is  taken  as  being  the  difference  between  the 
atomic  heats  of  these  two  elements.  The  author  dwells 


the  atomic  heats  of  compounds  arc  frequently  not  known 
with  certainty,  as  is  seen  by  the  circumstance  that 
analogous  compounds,  for  which  there  is  every  reason  to 
expect  equal  atomic  heat,  are  found  experimentally  to 
exhibit  considerable  differences ; but,  secondly,  because 
in  such  deductions  the  entire  relative  uncertainty  in  the 
atomic  heats  for  a compound,  and  for  that  to  be  sub- 
tracted from  its  composition,  is  thrown  upon  a small 
number,  the  residue  remaining  in  the  deduction. 

The  details  of  the  considerations  cannot  be  gone  into 
by  which  the  author  deduces  the  atomic  heat  of  tho 
individual  elements;  the  results  simply,  which  are  not 
all  attained  with  equal  certainty,  may  be  adduced.  The 
author  adopts  the  atomic  heat  1 -8  for  9,  s*t  for  H,  1-7 
for  B,  3-7  for  Si,  4.  for  Q,  j for  FI,  5-4  for  P and  S,  6 4 
for  the  other  elements  for  which  or  for  whose  compounds 
the  atomic  heat  is  known  in  somewhat  more  trustworthy 
manner,  it  being  left  undecided  in  the  case  of  the  latter 
elements,  whether  (in  accordance  with  Ilulong  and 
Petit’s  law)  they  have  tho  same  atomic  heats,  or  whether 
the  differences  in  the  atomic  heats  cannot  at  present  bo 
shown  with  certainty. 

The  author  gives  for  all  compounds,  whose  specific 
heat  has  been  investigated  in  a trustworthy  manner,  a 
comparison  of  the  specific  heats  found  experimentally 
with  those  calculated  on  the  above  assumption.  Tho 
atomic  heat  of  a compound  is  obtained  by  adding  tho 
atomic  heats  of  tho  elements  in  it,  and  the  specific  heat 
by  dividing  this  atomic  heat  by  the  atomic  weight.  The 
calculated  specific  heat  of  chloride  of  potassium,  KCI,  is 

6'*  + 6'*  _ o' ,71 ; of  sulphide  of  lead,  Pb8,-Aiil4 

74-6  >39 

a 0 0494;  of  borate  of  potass,  KBO„  it  is 

6 + o'*o9;  of  tartaric  acid,  CjH,©„  it  is 

(4Xi-8)  + (8x»'3)  + 6»4_  ( 
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1 0'300. 


A tabic,  embracing  xoo  compounds,  shows,  on  tho 
whole,  a sufficient  agreement  between  the  calculated  and 
the  observed  specific  heats.  'The  author  remarks  that  a 
closer  agreement  between  calculation  and  observation 
cannot  be  hoped  than  that  between  the  observed  atomic 
heats  of  such  compounds,  for  which,  from  all  we  know 
at  present,  the  same  atomic  heat  is  to  be  expee'ed  in 
conformity  with  Neumann’s  law,  to  which,  in  such  cases, 
of  course,  calculation  corresponds.  In  only  a few  cases 
are  differences  between  calculation  and  observation  met 
with  which  exceed  these  limits,  or  exceed  the  deviation 
between  the  results  of  different  observers  for  tho  samo 
substance. 

If  calculation  of  the  specific  heat  docs  not  supersede 
the  necessity  of  experimental  determination  in  the  solid 
state,  and  does  not  give  a trustworthy  measure  for  the 
accuracy  of  such  determinations,  it  gives  a rough  control 
for  tho  experimental  determinations,  and  it  indicates 
sources  of  error  in  the  experiments,  which,  without  it, 
would  not  have  been  noticed.  An  instance  may  be 
adduced.  The  author  found  for  sesquichloride  of  carbon 
G,Clt,  which,  according  to  Faradsy,  melts  at  1 6o°,  tho 
specific  heat,  between  xo°  and  50",  to  be  o'*76  in  one 
series  of  experiments,  and  0-165  in  another.  Hence  the 
number  o'i;  might  from  this  be  taken  to  express  the 
specific  heat  of  the  compound.  But  calculation  gives 

K + (6  * 6 4)  _ 0-177,  a very  different  number.  A 


third  series  of  experiments,  with  substance  once  more 
upon  the  fact  that  in  the  indirect  deduction  of  an  element  I recrystallised,  gave  for  the  specific  heat  between  xi°  and 
by  (x)  and  (3)  the  result  may  be  uncertain : first,  because  I 49°  0-178,  confirming  the  previous  determinations.  It 
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might  hero  appear  doubtful  whether  calculation  was  not 
refuted  by  experiment.  The  discrepancy  was  removed 
by  the  observation  that  the  Bubatancc  is  distinctly  more 
viscous  at  50°  than  it  is  at  lower  temperatures,  and  by 
the  suspicion  that  it  might  at  500,  that  is,  100“  below  its 
melting-point,  already  absorb  some  of  its  latent  heat  of 
vitreous  fusion.  This  was  found  to  be  the  ease  j two 
concordant  series  of  experiments  gave  as  the  mean  of 
the  specific  heat  the  numbers 

Between  1S0  ami  370  . , . 0-178 

Between  *8°  and  43°  . . , 0*194 

Between  18°  and  50°  . . . 0*177 

Tho  first  two  numbers  differ  so  little  that  it  may  be 
supposed  the  number  found  for  temperatures  below  370 
is  very  near  the  true  specific  heat  of  this  compound ; it 
also  agrees  well  with  the  calculated  number. 

In  the  sixth  part  of  his  paper  the  author  enters  into 
considerations  on  the  nature  of  the  chemical  elements. 

He  calls  to  mind  the  discrepancy  which  has  prevailed, 
and  still  prevails,  in  reference  to  certain  bodies,  betw  een 
their  actual  indecomposibility  and  the  considerations, 
based  on  analogy,  according  to  which  they  Were  held  to 
bo  compound.  Even  after  Davy  had  long  proclaimed 
the  elementary  nature  of  chlorine  it  was  maintained 
that  it  contained  oxygen.  In  regard  both  to  that  shb- 
stance  and  to  bromine  and  iodine,  the  view  that  they  are 
peroxides  of  unknown  elements  still  finds  defenders. 
That  iodine,  by  n direct  determination  of  specific  Ileal, 
and  chlotinc,  by  indirect  deduction,  arc  found  to  have  an 
atomic  heat  in  accordance  with  Dulong  and  Petit’s  law 
puts  out  of  doubt  that  iodine  and  chlorine,  if  compound 
at  all,  are  not  more  so  than  the  other  elements  to  which 
this  law  is  considered  to  apply. 

According  to  Dulong  mid  Petit's  law,  compounds  of 
analogous  atomic  composition  have  approximately  equal 
atomic  heats.  In  general,  compounds  whose  atom  con- 
sists of  a larger  number  of  undocomposable  atoms,  or  is 
of  more  complex  constitution,  have  greater  atomic  heat. 
Especially  in  those  compounds  all  of  whose  elements 
follow  Dulong  and  Petit’s  law  is  the  magnitude  of  tho 
atomic  heat  a measure  of  the  complication  or  of  the 
degree  of  complication.  If  Dulong  and  Petit’s  law  were 
universally  valid,  it  might  be  concluded  with  great  cer- 
tainty that  the  so-called  elements,  if  they  are  really 
compounds  of  unknown  simpler  substances,  are  com- 
pounds of  the  same  order,  it  would  be  a remarkable 
result  if  the  art  of  chemical  decomposition  had  every- 
where reached  its  limits  at  such  bodies,  which,  if  at  all 
compound,  hnve  the  same  degree  of  composition.  Let 
us  iinugiuo  tho  simplest  bodies,  perhaps  as  yet  unknown 
to  us,  the  true  chemical  elements,  to  (orm  a horizontal 
layer,  and  above  them  to  be  arranged  the  more  simple 
and  then  tho  moro  complicated  compounds ; the  general 
validity  of  Dulong  and  Petit's  law  would  include  the 
proof  that  all  the  elements  at  present  assumed  to  be 
such  by  chemists  lay  in  the  same  layer,  and  that  in  ad- 
mitting hydrogen,  oxygen,  sulphur,  chlorine,  and  the 
various  metals  as  elements,  chemistry  has  penetrated  to 
the  same  depth  in  that  range  of  inquiry,  and  has  found 
at  the  same  depth  the  limit  to  its  advance. 

But  with  the  proof  that  this  law  is  not  universally 
true,  the  conclusion  to  which  this  result  leads  loses  its 
authority.  If  wo  start  from  tho  elements  at  present 
assumed  in  chemistry,  we  must  admit  rather  that  tho 
magnitude  of  the  atomic  heat  of  a body  docs  not  depend 
on  tho  number  of  elementary  atoms  contained  in  a mole- 
cule or  in  the  complication  of  Its  composition,  hut  on  the 
atomic  heat  of  the  elementary  atoms  which  enter  into 
its  composition.  It  is  possible  that  a decomposable  body 


may  have  the  same  atomic  heat  at  an  element.  Chlorine 
might  certainly  be  tho  peroxide  of  an  unknown  element 
which  had  the  atomio  heat  of  hydrogen.  The  atomic 
heat  of  peroxide  of  hydrogen;  HO,  in  the  solid  State  or 
in  solid  compounds,  must  be  *=  i*j  + 4 <=  6*3,  agreeing 
very  nearly  with  the  atomic  heats  of  iodine,  chlorine, 
antf  the  elements  which  follow  Dulong  and  Petit's  law. 

In  a very  great  number  of  compounds  the  atomic  heat 
gives  more  or  less  accurately  a measure  for  the  compli- 
cation of  the  composition.  And  this  is  also  the  case 
with  those  compounds  which,  from  their  chemical  deport- 
ment, aro  comparable  to  the  undecomposed  bodies.  If 
ammonium  or  cyanogen  had  not  been  decomposed,  or 
could  not  be  by  the  chemical  means  at  present  available, 
the  greater  atomic  heats  of  the  compounds  of  these 
bodies,  as  compared  with  analogous  potassium  or  chlorine 
compounds,  and  the  greater  atomic  beats  of  ammonium 
and  cyanogen  obtained  by  indirect  determination,  as 
compared  with  those  of  potassium  and  chlorine,  would 
indicate  the  compound  nature  of  those  so-called  compound 
radicals.  Tho  conclusion  appears  legitimate,  that  for 
the  so-called  elements  the  directly  or  indirectly  deter- 
mined atomic  heats  are  a measure  for  tho  complication 
of  their  composition.  Carbon  and  hydrogen,  for  example, 
if  not  themselves  actually  simple  bodies,  are  yet  simpler 
compounds  of  unknown  elements  than  silicium  or  oxygen, 
ond  still  more  complex  are  the  elements  which  may  be 
considered  as  following  Dulong  and  Petit’s  law. 

It  may  appear  surprising,  and  even  improbable,  that 
so-called  elements,  which  can  replace  each  other  in  com- 
pounds, ns,  for  instance,  hydrogen  and  the  metais,  or 
which  enter  into  isomorphous  compounds  a*  correspond- 
ing elements,  like  silicium  and  tin,  should  possess  un- 
equal atomic  heats  and  unequal  complication  of  composi- 
tion. But  this  really  is  not  more  Surprising  than  that 
undccomposablc  bodies  and  obviously  compound  bodies, 
hydrogen  aud  liyponitric  acid,  or  potassium  and  am- 
monium, should,  without  altering  the  chemical  character 
of  the  compound,  replace  one  another,  or  even  be  pre- 
sent in  isomorphous  compounds  as  corresponding  con- 
stituents. 

The  author  concludes  his  memoir  with  the  following 
words : — “ I have  here  expressed  opinion*  in  reference 
to  the  nature  of  the  so-called  elements,  which  appear  to 
depend  upon  allowable  conclusions  from  well-demon- 
strated principles.  It  is  of  the  nature  of  the  ease  that 
with  these  opinions  the  certain  basis  of  the  actual  and 
of  what  can  be  empirically  proved  is  left.  It  must  also 
not  bo  forgotten  that  these  conclusions  only  give  some 
sort  of  clue  as  to  which  of  the  present  undecomposible 
bodies  are  of  more  complicated  and  which  of  simpler 
composition,  and  nothing  as  to  what  the  simpler  sab- 
stances  arc  which  are  contained  in  the  more  complicated. 
Consideration  of  the  atomic  heats  may  declare  something 
os  to  tbo  structure  of  a compound  atom,  but  can  give  no 
information  as  to  the  qualitative  nature  of  the  simpler 
substances  used  in  the  construction  of  the  compound 
atoms.  But  even  if  these  conclusions  are  not  free  from 
uncertainty  and  imperfection,  they  appear  to  me  worthy 
of  attention  in  a subject  which  is  still  so  shrouded  in 
darkness  as  the  nature  of  the  undecomposed  bodies.” 
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On  the  Application  of  Potattio-A mmonittm  Chromate  to 
Photography,  by  E.  KoPP. 
fOobtiuuvd  from  VcH.  IX.,  fnge  196  ) 

All  tho  chromic  acid  is  dissolved;  and  otilr  bxide  Of 
chromium  remains  as  residue  by  pnMongea  wishing 
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simply  in  water,  either  pore,  alkaline,  or  eren  limply 
Calcareous. 

For  this  reason  the  Washing  of  photographs  should 
not  be  carried  too  far.  Otherwise  the  brown  image  will 
become  paler  and  paler,  until  it  retains  only  the  light- 
greenish  tint  of  hydrate  of  oxide  of  chromium. 

This  ready  alteration  of  the  compound  CrO,  becomes 
in  this  respect  a disadvantage,  while  in  other  respects 
it  is  equally  an  advantage. 

It  allows  the  employment  of  operations  of  a very 
different  nature  to  strengthen  the  image,  and  fix  it  per- 
manently and  Unalterably. 

In  fact,  with  the  superoxide  there  are  instantaneously 
fixed  on  the  paper  both  chromic  acid  and  oxide  of  chro- 
mium, and  each  bf  these  twb  compounds,  possessing  a 
colouring  powet  much  more  intense  than  tnat  of  CrO,, 
is  capable  of  entering  Into  new  combinations. 

1.  If  it  is  desired  to  fix  chromic  acid  wc  have  but  to 
submit  the  paper  with  the  image,  previously  worked,  to 
the  action  of  solutions  of  metallic  salts  capable  of  form- 
ing insoluble  chromates  (even  in  a slightly  acid  liquid) 
and  highly  coloured ; Such  are  the  chromates  of  lead, 
bismuth,  silver*  mercuryi  &c. 

Thus,  to  cite  but  one  instance,  by  shaking  the  photo- 
graphs in  a very  weak  but  bright  and  limpid  solution  of 
mercurous  nitrate,  As  ncntrnl  as  possible,  the  image 
almost  immediately  assumes  a decided  orange-brownish 
rbd  lint,  produced  by  the  formation  of  nicrfcm-Oits  chrb- 
mntr. 

AVith  a salt  of  lead  or  tusmiith  the  Image  would  he 
yellowy  with  a salt  of  silver,  crimson,  &c. 

Hut  the  transformation  is  not  thus  limited  ; the  image 
once  fixed  in  the  state  pi  insoluble  metallic  chromate, 
it  may  be  washed  perfectly,  in  order  to  removo  all  trace 
of  soluble  metallic  salt  from  the  white  parts,  and 
nothing  then  prevents  its  undergoing  the  action  of 
sulphuretted  hydrogen,  or  alkaline  sulphides,  and  the 
veliow,  orange,  or  reddish-brown  tints  turned  to  more  or 
less  deep  black. 

Ily  this  manner  of  operating  it  is  evident  that  chromic 
Superoxide  furnishes  the  means  of  fixing  on  the  paper, 
in  (juantities  proportional  to  tlio  intensity  of  the  shades, 
various  metallic  salts  which,  once  fixed,  may  he  made 
appnrettt  by  Various  reactions  if,  in  the  state  of  chromate, 
the  image  is  not  of  the  desired  tint. 

As  reactions  accompanied  by  phenomena  of  colour  are 
extremely  numerous  mid  varied  with  the  proper  metals, 
which  are  precisely  those  which  become  fixed  under  the 
above  circumstances,  it  is  not  unreasonable  to  suppose 
that  among  them  some  may  be  practically  utilised.  To 
give  but  one  instance, — by  plunging  the  image  formed 
by  mercurous  ehromato  into  a wi  nk  Solution  of  hypo- 
sulphite of  soda  the  orange-brown  will  be  observed  to 
lurn  to  black  immediately,  more  or  less  brownish  Or 
greyish*  consequent  on  the  formation  of  black  sulphide 
Of  mercury. 

a.  Setting  aside  chromic  acid,  new  effects  may  he 
obtained  by  operating  on  the  chromic  oxide  resulting 
from  tho  alteration  of  CrO,. 

We  have  already  observed  that  by  leaving  the  image 
formed  by  CrO,  for  a long  time  in  water,  especially  in 
Calcareous  water,  all  the  chromic  acid  gradually  dis 
appears)  and  only  hydrate  of  oxide  of  chromitim  remains 
on  the  paper.  1 his  result  is  obtained  mnch  more  rapidly 
hy  washing  with  a dilated  and  warm  solution  of  carbo- 
nate of  soda,  ammonia,  br  any  other  salt  with  nn  alkaline 
reaction,  nlttays  finishing  by  washing  In  pure  water. 

But  the  hydrate  of  oxide  of  chromium  Serves  as  a 
fflfoffaftt)  tmd  it  follows  that  bn  plohging  the  paper  thus 


modified  into  a bath  containing  a colouring  matter  sus- 
ceptible of  fixation  by  the  mordant  of  chromium  that 
an  image  will  turn  from  its  original  pale  green  to  tho 
tints  produced  by  this  mordant. 

The  colouring  matters  serving  for  this  purpose  being 
very  numerous,  such  ns  aliiarinc,  pnrpnrine,  Brazil,  log- 
wood, fustic,  dtc.,  &c.,  very  varied  effects  cart)  of  course, 
be  prodneed. 

Logwood  is  especially  fit  for  this  purpose. 

It  1»  by  Do  means  netessary  that  CrO,  should  bo 
entirely  transformed  into  Cr-0,i  it  suffices  to  wash  It 
Until  hd  undecomposcd  chromate  remains  on  or  in  the 
fibre  of  the  paper.  Tho  small  quantity  of  chromic  acid 
remaining  combined  with  the  oxide  Of  chromium  operates 
favourably  )h  modifying  the  tint  of  the  logwood  to 
bluish  black.  Also,  after  a certain  period  of  immersion 
in  a bath  of  logwood  recently  prepared,  and  hot,  tho 
image  becomes  very  dark  bluish  black.  The  white  parts 
even  become  much  coloured  after  a time,  but  they  are 
easily  restored.  After  the  dyed  paper  has  been  washed, 
it  is  plunged  into  a very  w eak  and  tepid  solution  of 
chloride  of  lime,  where  the  undyod  parts  become  rapidly 
white,  and  the  image  reappears.  The  reaction  is  brought 
to  an  end  when  the  desired  tint  appears ; the  paper  is 
then  washed  and  dried. 

With  other  colouring  matters  the  operation  is  con- 
ducted in  much  the  same  manner,  subject  to  lhodiflea- 
tion  according  to  circumstances  and  the  peculiar  nature 
of  the  dye.  Taper,  however  close  and  strong  it  may  lie, 
is,  for  this  kind  of  preparation,  very  inconvenient.  In 
prolonged  washing  in  water,  especially  in  hot  water,  the 
fibres  arc  raised,  and  fhe  imago  loses  some  of  its  distinct- 
ness; besides,  the  paper  almost  always  contains  some 
mineral  mattere,  sueh  us  alum,  chalk,  &c.,  possessing  an 
affinity,  more  or  less  marked,  for  the  colouring  matter. 

These  defects  are  inherent  to  the  nature  of  ordinary 
paper,  and,  to  obviate  them,  it  would  perhaps  bo  better 
to  use  a paper  specially  prepared  ; for  instance,  parch- 
ment paper,  so  that  the  fibies  could  not  be  easily  sepa- 
rated, and  that  they  might  be  free  from  matters  capable 
of  taking  the  place  of  mordants. 

There  is  evidently  no  reason  why  a more  or  less  fine 
cloth  should  not  lie  "substituted  for  "paper  and  operated 
upon  in  the  same  manner.  The  reactions  wo  have  de- 
scribed may  be  regarded  as  constituting  one  of  tho 
phases  of  the  application  of  photography  to  the  produc- 
tion of  designs  on  tissues.  Many  manipulations 
difficult,  if  not  impossible,  on  paper,  are  perfectly  easy 
on  cotton,  woollen,  or  silk  materials. 

3.  The  compound  CrO.  fixed  on  paper  and  cloth  has 
yet  another  Series  of  reactions,  Several  of  which  may  be 
utilised. 

They  arc  founded  on  the  properly  possessed  by  CrO,  of 
acting  ns  a Superoxide  readily  abandoning  its  oxygen, 
becoming  an  oxide,  and  consequently  exercising  a strongly 
oxidising  action. 

By  putting  in  contact  with  CrO.  A body  wfiich,  while 
oxidising,  forms  an  insoluble  compound,  this  compound 
will  become  fixed  at  every  point  where  it  encounters 
chromic  superoxide. 

Among  organic  compounds  there  art  several  which 
answer  this  parposc,  and  which  besides  assume  more  or 
less  dark  tints,  such,  for  instance,  as  certain  pyrogenic 
acid,  astringent  substances,  several  naphtha  mid  uuiiic 
combinations,  &c. 

They  are  equally  to  be  found  among  minerals,  and  to 
give  hut  dne  example  we  will  mention  that  by  pjuitging 
a paper  bolbured  by  CrO,  in  A weak,  cold,  and  perfectly 
faeutral  Solution  bf  a fktreua  SAlt  (sulphate  or  chloride) 
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it  will  after  a time  be  found  that  oxide  of  iron  U pre- 
cipitated on  all  the  part.  impregnated  with  chromic 
an  peroxide.  Oxide  of  iron  may  then  in  its  torn  sorre  as 
a starting  point  for  a whole  aeries  of  changes  of  colour, 
either  by  a dyeing  process  or  as  a consequence  of  the 
production  of  ferrous  combinations,  presenting  their 
characteristic  colorations  (Prussian  blue  among  others). 

By  associating  other  easily  altered  wits,  such  as  yellow 
or  red  prussiates,  with  potassio-ammoniacal  chromate 
varied  effects  may  bo  obtained,  and  images  allowing 
other  kinds  of  transformations.  Thus,  for  example,  a 
mixture  of  solution  of  yellow  prusaiate,  ammonic 
chloride  and  potassio-ammonic  chromate,  with  which 
the  paper  must  bo  covered  or  impregnated,  gives,  after 
insolation  and  washing,  a yellowish-brown  image,  which, 
under  the  influence  of  a very  neutral  and  diluted  solu- 
tion of  a ferrous  salt,  gives  images  of  a very  agreeable 
shade,  which  images  may  be  modified  in  many  ways. 

(To  be  continued.) 
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Lecture  II. 

Delivered  on  Thursday  Evenino,  April  7,  1S64.. 
As  the  syllabus  will  show  you,  I intend  to  draw  your 
attention,  especially  in  this  lecture,  to  gelatinous  sub- 
stances, ns  well  as  to  the  art  of  tanning.  There  are  four 
distinct  gelatinous  substances  obtained  on  a commercial 
scale  from  animal  tissues  and  bones,  viz., — Online,  which 
I mentioned  in  my  last  lecture,  Gelatine , Chondrine,  and 
Isinylaes. 

0»s4ine%  as  already  stated,  is  the  animal  matter  existing 
in  bones,  and  no  doubt  it  U the  same  substance  which 
also  exists  in  skins,  both  during  life  and  when  recently 
removed  from  the  animal.  It  is  characterised  by  its  in- 
solubility, its  inability  to  combine  with  tannin,  and  lastly, 
the  facility  with  which  it  undergoes  a molecular  change, 
and  becomes  converted  into  gelatine,  slowly,  when  boiled 
with  water  at  nz°,  rapidly,  when  boiled  under  pressure 
at  a higher  temperature,  and  very  gradually  under  the  in- 
fluence of  putrefaction. 

Gelatine  is  a solid  semi-transparent  substance,  which 
absorbs  water  in  large  quantities  fao  per  cent,),  becoming 
thereby  transparent.  It  is  very  slightly  soluble  in  cola 
water,  but  very  soluble  in  boiling  water ; and  this  solution 
has  the  characteristic  property  of  forming  a jelly  on  cool- 
ing. So  powerful  is  gelatine  in  solidifying  water,  that  one 
part  of  gelatine  will  form  a jelly  with  100  parts  of  water. 
It  has  been  observed  that  gelatine  loses  this  valuable  pro- 
perty if  boiled  for  a long  tune  at  ordinary  pressure,  or  if 
carried  to  a temperature  above  a»3*  F.  Before  examining 
the  interesting  action  of  acids  upon  gelatine,  allow'  me  to 
mention  that  whilst  solid  gelatine  resists  putrefaction  for 
a long  time,  its  solutions  have  a tendency  to  putrefy  rapidly, 
but  I have  the  pleasure  to  inform  you  that  a few  drops  of 
a substance  called  carbolic  acid  will  prevent  putrefaction 
for  a long  period.  Gelatine  dissolves  rapidly  in  acetic  acid,  of 
moderate  strength,  or  vinegar,  and  this  solution,  which  is 
used  as  glue,  has  the  useful  property  of  remaining  fluid  and 
sound  for  some  time.  But  a Frenchman,  named  Demoulin, 
has  introduced  of  late  years  in  Paris  a solution  of  glue 
which  is  superior  to  the  above  and  to  that  in  common  use, 
because  it  does  away  with  the  trouble  of  constantly  heating 
the  glue- pot.  His  process  consists  in  melting  one  pound 


of  best  glue  in  one  pound  of  water,  and  adding  gradually 
to  the  two  one  ounce  of  nitric  acid  of  sp.  gr.  136,  heating 
the  whole  for  a short  timo.  when  the  fluid  glue  is  prepared. 
The  action  of  concentrated  nitric  acid  on  gelatine  ia  most 
violent,  giving  rise  to  several  compounds,  amongat  which 
may  be  cited  oxalic  acid.  The  action  of  sulphuric  acid  on 
gelatine  is  important  in  a scientific  point  of  view,  u an 
alkaloid  called  leucine  is  produced,  as  well  as  a sweet  sub- 
stance, called  glycocolle,  or  sugar  of  gelatine.  Gelatine 
is  distinguished  from  other  organic  substances  by  the  fol- 
lowing chemical  reactions : — it  gives  a white  precipitate 
with  alcohol,  also  with  chlorine,  none  with  gallic  arid, 
but  one  with  tannin,  or  tannic  acid.  The  properties  of 
this  precipitate  are  most  important  to  ua,  as  it  it 
on  the  formation  of  it  in  hides  that  we  ascribe  their 
conversion  into  leather.  The  relative  proportion  of  these 
two  substances  (gelatine  and  tannin)  in  the  precipitate 
varies  with  the  respective  proportions  brought  in  contact, 
but  precipitates  containing  as  much  as  46  per  cent  of 
t&nnin  have  been  examined.  It  is  insoluble  in  water,  and 
presents  the  invaluable  character  of  not  entering  into 
putrefaction.  Beautiful  fancy  ornament*  have  recently 
been  introduced  in  Paris  by  M.  Pinson,  called  artificial 
tortoiseshell,  which  he  obtains  by  melting,  at  a moderate 
temperature,  gelatine  with  a small  amount  of  metallic 
salts,  running  the  whole  into  moulds,  staining  the  mats 
with  hydro-sulphate  of  ammonia,  so  as  to  produce  an  imi- 
tation of  the  grain  of  tortoiseshell.  The  objects  so  produced 
are  then  polished  and  ready  for  sale.  Before  entering  on 
the  manufacture  of  various  qualities  of  gelatine,  I should 
wish  to  state  that  there  can  be  no  doubt,  from  the  re- 
searches of  Magendie,  as  well  as  from  the  Report  of  the 
Commission  appointed  by  the  Netherlands  Academy  of 
Sciences,  that  gelatine  as  food  possesses  no  nutritive  value 
1 whatever.  Allow  me  now  to  give  you  a rapid  outline  of 
1 the  methods  followed  in  the  manufacture  of  various  quali- 
ties of  gelatine.  The  first  quality  of  gelatine  is  prepared 
by  taking  the  clippings,  scrapings,  and  fleshings  from  the 
tanyard,  treating  them  with  lime  water  or  alkali,  to  re- 
move any  smell  and  certain  impurities.  They  are  then 
well  washed  and  left  in  contact  for  a day  or  two  with  a 
solution  of  sulphurous  acid.  They  arc  then  placed  in  a 
suitable  apparatus  with  water,  and  heated,  when  the 
osB&ne  is  converted  into  gelatine.  This  is  run  into  t 
second  vessel,  and  a little  alum  added,  to  throw  down 
any  impurities  that  may  bo  in  suspension.  The  liquor 
is  now  ready  to  be  run  into  another  pan,  where  it  is 
concentrated  to  the  necessary  consistency,  so  as  to  become 
solid  when  it  is  run  into  wooden  moulds.  Eighteen  boon 
afterwards  the  gelatine  is  fumed  out  of  these  moulds  on  to 
a wet  slab,  where  it  is  cut  into  slices  by  means  of  a copper 
wire ; these  slices  are  placed  on  wire  gauze  frames,  and 
left  in  a drying  shed  until  they  are  perfectly  dry  and  ready 
for  the  requirements  of  trade.  The  second  quality  of 
gelatine  is  prepared  by  placing  bones  in  large  cylinders, 
and  allowing  high-pressure  steam  to  arrive  at  the  bottom 
of  the  cylinder,  which  rapidly  converts  the  osadine  of  the 
bones  into  gelatine,  and  the  removal  of  this  is  facilitated 
by  allowing  a stream  of  hot  water  to  enter  the  upper  part 
of  the  cylinder.  The  solution  of  gelatine  thus  obtained  is 
evaporated,  and  is  usually  employed  for  the  preparation  of 
glue.  A third  quality  is  prepared  by  treating  bones  with 
hydrochloric  acid  fas  referred  to  in  my  first  lecture),  and 
submitting  the  osseine  thus  obtained  to  the  action  of  steam. 
Lastly,  a fourth  quality  of  gelatine,  called  bone-size,  is 
manufactured  by  boiling  more  or  less  decayed  bones,  as 
imported  from  South  America  and  elsewhere,  the  flesh  of 
dead  animals,  &c.,  and  concentrating  the  solution  to  the 
consistency  required  for  the  various  applications  it  receives 
in  commerce.  [The  lecturer  then  described  the  mode  of 
obtaining  the  beautiful  thin  coloured  aheets  of  gelatine  used 
in  photography  and  other  fancy  purposes,  and  also  the 
characteristics  which  distinguished  good  from  bad  glues.] 
Chondrine,  or  cartilage  gelatine,  first  noticed  by  Messrs. 
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Mailer  and  VSgel,  jan.,  ii  interesting  as  possessing  quali- 
ties, not  only  different  from  those  of  gelatine,  but  such  as 
injure  the  quality  of  the  latter  when  mixed  with  it.  In 
fret,  it  gires  precipitates  with  acetic  acid,  alum,  persulphate 
of  iron,  and  other  salts  ; and  as  gelatine  is  often  used  in 
connexion  with  these  substances,  it  is  easy  to  foresee  how 
these  precipitates  may  interfere  with  its  application.  On 
the  other  hand,  the  quality  possessed  by  this  peculiar 
gelatine,  may,  I think,  render  it  serviceable  in  the  art  of 
calico  printing,  for  fixing  colours,  or  as  a substitute  for 
albumen  or  lactarine.  Thus,  the  solution  of  chondrine 
and  acetic  acid  may  be  mixed  with  any  of  the  new  tar 
colours,  and  the  whole  printed,  allowed  to  dry,  and 
steamed;  the  acetic  acid  will  be  driven  off,  leaving  the 
colour  fixed  by  the  chondrine  on  the  fabric.  Chondrine 
is  prepared  by  submitting  to  the  action  of  heat  and  water 
the  cartilaginous  tissue  of  animals  or  the  bones  of  young 

Isinglass  is  obtained  from  the  air-bag  or  swimming- 
bladder  of  several  kinds  of  fish,  especially  those  of  the 
•turgeon  tribe,  and,  although  imported  from  various  parts 
of  the  world,  the  principal  supplies  are  from  Russia,  from 
whence  the  best  qualities  come,  which  bear  the  names  of 
Beluga,  Volga,  or  Caspian  Sea  leaf.  Brasil,  New  York, 
the  East  Indies,  and  Hudson’s  Bay,  also  supply  various 
qualities  of  this  valuable  substance.  It  also  reaches  this 
country  in  different  states — via.,  in  leaf  and  in  honeycomb, 
that  is,  the  bag  is  cut  open,  cleaned  and  dried ; and  the 
quality  called  snow-bleached  is  enhanced  in  value  by 
hiving  been  buried  in  the  snow  on  the  banks  of  the  Volga 
for  a long  period,  by  which  the  isinglass  is  whitened. 
Pipes,  purses,  and  lumps  are  bags  which  have  been  cleared 
but  not  opened ; and  a quality  called  ribbons  is  made  by 
rolling  the  bag  and  cutting  it  into  strips  before  shipping 
it  to  ibis  country. 

I shall  now  endeavour  to  explain  to  you  how  the  beau- 
tiful preparations  before  you,  for  which  I am  indebted  to 
the  kindness  of  Mr.  James  Vickers,  are  obtained.  The 
leaf  bladder  is  first  softened  in  water,  and  rolled  out, 
under  high  pressure,  into  thin  leaves,  which  may  extend 
to  several  feet  long  ; these  in  their  turn  are  drawn  under  a 
number  of  revolving  knives,  making  1000  revolutions  per 
minute,  by  which  6000  of  the  well-known  fine  threads  are 
produced  in  every  minute.  This  quality  is  chiefly  used 
for  culinary  purposes.  For  commercial  uses  the  purses  or 
lumps  above  mentioned  are  chiefly  employed.  These  are 
soaked  in  water  for  two  or  three  days,  cut  open,  certain 
useless  parts  removed,  further  softened,  rolled,  and  cut 
into  various  dimensions,  according  to  the  requirements  of 
trade,  their  chief  use  being  the  clarification  of  beer  and 
other  alcoholic  fluids,  for  which  gelatine  cannot  be  em- 
ployed, because  it  dissolves  in  water,  whilst  isinglass  merely 
swells.  The  result  is  that  the  highly-swollen  and  extended 
mass,  when  poured  into  beer,  wine,  or  other  alcoholic 
fluids,  is  on  the  one  hand  contracted  by  their  alcohol,  and 
on  the  other  hand  it  combines  with  their  tannin,  forming 
an  insoluble  precipitate,  which,  as  it  falls  through  the 
liquor,  carries  with  it  the  impurities  in  suspension,  and 
thus  clarifies  the  fluid.  As  isinglass  is  very  slow  in  swell- 
ing out  in  water,  brewers  employ  an  acid  fluid  for  the  pur- 
pose, but,  strange  to  say,  instead  of  using  pure  acetic  acid, 
many  of  them  take  sour  beer,  and  thus  run  the  great  risk 
of  spoiling  their  sound  beer.  I have  known  instances  of 

Eeat  losses  occurring  in  this  way,  acetous  fermentation 
ring  been  thus  spread  through  an  entire  brewery  during 
the  summer  months.  As  a large  quantity  of  gelatine,  cut 
into  shreds,  in  imitation  of  isinglass,  is  sold  at  the  present 
day,  it  may  be  useful  to  know  that  detection  is  very  easy 
by  the  following  method  : — Place  a small  quantity  in  hot 
water,  in  which  gelatine  will  readily  diaaolve,  whilst 
isinglass  will  do  so  very  slowly.  I cannot  conclude  the 
examination  of  this  interesting  class  of  substances  without 
drawing  your  attention  to  the  fact  that  osscine,  gelatine, 
chondrine,  and  isinglass  present  marked  differences  in  their 


textures  and  general  properties,  although  their  chemical 
compositions  may  be  considered  identical,  thus 
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Carbon  . 

50*4 

50*0 

5061 

50- 56 

Hydrogen . 

6*5 

6*5 

6.5s 

6*90 

Nitrogen  . 

16*9 

*7*5 

>544 

17*79 

Oxygen  . 

a6*a 

16*0 

*7-37 

*4*75 

Esculent  Nests. — I must  not  omit  to  mention,  in  con- 
nection with  this  intereating  class  of  substances,  these 
curious  gelatinous  products,  which  are  not  only  considered 
great  delicacies  in  China,  India,  but  even  in  Europe, 
where  they  realise  from  £3  to  £7  per  pound  ; considerable 
quantities  are  imported  into  England.  It  has  long  been 
a disputed  question  what  is  the  chemical  nature  of  the 
substance  composing  these  nests,  which  are  the  product 
of  a peculiar  kind  of  swallow;  but  Mr.  Payen,  by  his 
recent  researches,  has  left  no  doubt  in  the  minds  of  che- 
mists that  it  is  an  animal,  not  a vegetable  matter.  In 
fact,  it  is  a peculiar  mucous  substance,  secreted  by  the 
bird,  and  composed  of  carbon,  hydrogen,  oxygen,  nitrogen, 
and  sulphur.  Further,  it  is  insoluble  in  cold  water,  but 
soluble  in  boiling,  and  differs  from  gelatine  and  isinglass 
in  that  it  does  not  gelatinise  as  it  cools. 

Skins .—  Skin  consists  of  two  principal  parts,  one  a mere 
film,  called  the  epidermis,  and  the  other  constituting  the 
bulk  of  the  skin,  and  called  the  dermis.  There  arc  also 
found  in  akin  a large  quantity  of  blood-vessels,  and  a 
small  quantity  of  pigment  cells,  which  hold  the  colouring 
matter.  Further,  the  skin  contains  a small  amount  of 
nerves  and  a number  of  glands,  among  which  may  be 
cited  the  sebaceous  glands  or  follicles,  which  are  intended 
to  secrete  the  unctuous  matter  constantly  accumulating 
upon  the  skin,  and  keeping  it  soft  and  pliable ; then  there 
are  the  perspiratory  glands,  which  play  a most  important 
part  in  the  physiological  construction  of  the  skin.  These 
are  so  numerous  that  Mr.  Erasmus  Wilson  has  calculated 
that  there  are  3628  of  them  in  a single  square  inoh  of 
human  skin,  so  that  in  an  ordinary  sized  body  there  are 
no  less  than  2,360,000  of  these  pores.  But  stUl  the  most 
important  part  of  the  hide  for  us  is  that  called  the 
" dermis.”  The  skins  of  animals  are  commercially  divi- 
ded into  three  distinct  classes.  The  hide  is  the  name  given 
to  the  skin  of  full-grown  animals,  Buch  as  oxen,  horses, 
and  buffaloes ; and  these  are  further  sub-divided  into 
fresh  hides,  that  is  to  say,  those  which  are  obtained  from 
animals  slaughtered  in  this  country  ; dry  hides,  that  is, 
hides  which  have  been  dried  in  the  sun,  and  which  are 
principally  imported  from  South  America ; dry  salted 
hides,  principal  ljr  from  the  Brazils,  where  they  are  salted 
and  then  dried  in  the  sun ; and  salted  hides,  which  are 
preserved  in  Montevideo  and  Buenos  Ayres  by  salting 
them,  and  which  are  shipped,  embedded  in  salt,  to  this 
country.  The  composition  of  a fresh  hide  may  be  con- 
sidcrcd  to  be  as  follows 

Real  skin 3**53 

Albumen  ......  1*54 

Animal  matters  soluble  in  alcohol  . 0*83 

Animal  matters  soluble  in  cold  water  7*60 
Water 57*50 

100*00 

A second  class  of  hides  is  that  called  kips,  which  are  skins 
flayed  from  the  same  kinds  of  animal  as  the  foregoing,  only 
when  youn£.  Thirdly,  the  terra  skin  is  applied  to  those 
of  small  animals,  such  as  the  sheep,  goat,  seal,  &c. 

I will  now  endeavour  to  give  you  an  idea  of  the  prepara- 
tion which  hides  undergo  to  fit  them  for  the  an  of  tanning. 
These  operations  are  four.  The  first  consists  in  washing 
off  the  dirt  from  the  hide,  softening  it,  if  a dried  one,  or 
removing  the  salt,  if  salted.  The  second  has  for  its  object 
the  removal  of  the  hair,  which  is  effected  by  two  or  three 
different  methods.  The  most  usual  plan  is  to  place  the 
hides  in  large  vats,  containing  a weak  milk  of  lime,  for  two 
or  three  weeks,  care  being  taken  to  remove  and  replaoe 
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them  every  other  day,  After  which  time  the  hair  is  SUffi- 
ciently  loosened  to  00  removed.  A Becond  plan  consists 
in  piling  up  the  hides,  allowing  them  to  enter  slightly  into 
a state  of  putrefaction,  and  then  placing  them  in  weak 
milk  of  lime,  so  as  to  complete  not  only  the  loosening  of 
the  hair;  but  also  the  swelling  of  the  hide,  for  lime  also 
possesses  that  property.  Another  process,  which  is  called 
the  American  plan,  is  to  hang  the  bides  in  pita  for  two  or 
three  weeks,  keeping  them  at  a temperature  of  6o°,  and 
constantly  wet,  when  the  hair  can  be  easily  removed. 
Weak  alkalies  are  sometimes  substituted  with  great 
advantage  for  lime  in  the  above  processes,  and  this  plan  is 
certainly  the  best,  as  it  does  not  leave  in  the  hide  any 
mineral  residue,  as  is  the  case  with  lime,  either  in  the  form 
of  an  insoluble  soap  of  lime  or  of  carbonate,  both  of  which 
are  highly  objectionable  in  the  subsequent  process 
of  tanning,  as  they  act  on  the  tannic  acid  of  the  tan, 
facilitating  its  oxidation,  and  thereby  rendering  it  use- 
less. Dcpilation  of  hides  is  sometimes  effected  by  the 
employment  of  weak  organic  acids  ( thus,  the  C&lrauck 
Tartars  have  used  from  time  immemorial  sour  milk  for 
that  purpose.  In  some  parts  of  France,  Belgium,  ahd 
Germany,  the  unhairing  of  the  skins  is  also  effected  by  an 
acid  fluid,  produced  by  the  fermentation  of  barley  meal, 
which  gives  rise  to  acetic  and  lactic  acids.  To  carry  out 
this  process,  generally  speaking,  five  vats  are  used.  In 
the  first  the  hides  are  cleaned  5 in  the  second  they  are 
softened,  and  the  hair  and  epidermis  prepared  for  dcpila- 
tion ; and  the  third,  fourth,  and  fifth  are  used  to  swell 
ami  give  body  to  the  hide.  This  Operation,  which  is 
Called  white- dressing,  does  not  work  so  well  ss  lime  for 
heavy  hides,  as  it  swells  them  to  such  an  extent  as  to 
render  them  unfit  to  prepare  compact  leather.  When  the 
hair  can  be  easily  pulled  off,  the  hides  arc  placed  on  a 
convex  board,  called  a beam,  and  scraped  with  a double- 
handed  concave  knife,  w'hich  hot  only  removes  the  hair, 
but  a large  amount  of  fatty  lime-Soap  and  other  impurities 
from  the  hides.  The  third  operation  consists  in  fleshing 
the  hides,  by  shaving  off  all  Useless  flesh,  fat,  and  other 
matter  by  means  of  a sharp  tool.  The  fourth  operation  is 
called  swelling  or  raising  the  hide,  the  purpose  of  which 
is  the  following  : — First,  the  removal  of  any  lime  ot  alkali 
wliicn  may  remain  in  the  hide ; and  secondly,  to  bwcII 
or  Open  the  pores  of  the  hide,  so  as  to  render  them  better 
adapted  to  absorb  the  tannic  acid  of  the  tanning  liquors. 
This  is  effected  by  dipping  the  hides  in  weak  spent  tanning 
liquors,  or  liquors  which  have  lost  the  tannic  acid,  but 
which  contain  more  or  less  of  gallic  acid,  for  not  only  do 
all  tanning  matters  contain  gallic  acid,  but  its  proportion 
is  greatly  increased  during  the  operation  of  tanning,  by  a 
process  of  fermentation  which  goes  ort  during  that  opera- 
tion, and  which  converts  tannic  acid  into  gallic  acid  and  a 
peculiar  sugar. 

The  Tanning  o f Hide*. — The  old  process  of  tanning  con- 
sisted in  placing  layers  of  wet  tan  and  of  hides  alternately, 
and  after  two  or  three  months  removing  the  whole  from  the 
pit  and  replacing  the  old  by  fresh  tan.  These  operations 
were  repeated  until  the  hides  w ere  tanned,  which  took 
from  eighteen  months  to  tw  o years,  owing  to  the  difficulty 
of  the  tannic  acid  reaching  the  interior  of  the  hide.  Of 
late  years  the  process  of  tanning  has  been  greatly 
shortened  by  treating  the  bark  With  Water*  and  steeping 
the  hides  in  the  liquor,  first  weak  and  afterwards  strong. 
By  this  means  good  leather  can  be  obtained  in  the  space 
of  eight  or  ten  months.  More  rapid  tanning,  but 
probably  giving  inferior  leather,  is  effected  by  employing, 
in  conjunction  with,  or  as  a substitute  for,  bark,  a decoc- 
tion of  dividivi,  valonia,  myrobalan,  catechu  or  terra 
japonica,  gambir,  fltc.  Many  cflbrts  have  been  made  bf 
late  years  to  apply  the  laws  of  hydraulics,  a«  well  as 
several  physical  and  physiological  principles  discovered  by 
eminent  philosophers*  with  the  vie  to  of  shortening  the 
period  of  tanning,  hut  as  I believe  that  none  erf  them  have 
received  the  general  sanction  of  the  trade,  I shall  confine 


myself  to  giving  you  ah  idea  of  the  most  successful  ones. 
The  first  attetrtpt  to  acclerate  the  process  of  tanning  con- 
sisted in  forcing  the  tanning  fluids  into  the  substance  of 
the  hide  by  means  of  hydraulic  pressure.  Mr.  Spilbury; 
in  1831,  employed  a process  which  Consisted  in  making  the 
hides  into  Sacks,  and  plunging  them  into  a tanning  liquor; 
and  as  the  fluid  percolated  through  the  skin  into  the 
interior  of  the  bag  the  air  was  allowed  to  escape.  By 
this  means  a certain  amount  of  time  was  saved  in  bring- 
ing the  tanning  liquor  In  edntact  with  the  various  parts  of 
the  skin.  Mr.  Drako  soon  folldwed  in  the  same  direction, 
his  plan  being  to  sew  hides  together,  forming  bags,  which 
he  filled  with  a solution  bf  tan  ; and  to  prevent  the  dis- 
tention of  the  skins  by  the  pressure  of  the  Hquid  within, 
they  were  supported  in  suitable  frames ; as  thfc  potes 
became  gradually  filled  with  tannin,  artificial  heat  was 
applied  to  incteafcc  the  percolation  of  the  fluid.  Measrs. 
Chaplin  and  Cox's  process  is  also  very  similar  to  the  above, 
the  difference  being  that  the  tannin  fluid  is  placed  in  a 
reservoir,  and  allowed  to  flow  Into  the  bag  of  hides  through 
a pipe,  the  fluid  being  thus  employed  at  pressures  varying 
according  to  the  height  of  the  reservoir.  The  bag  of  hides 
is  at  the  same  time  plunged  into  a solution  of  tannin  to 
revent  excessive  distention.  Messrs.  Knowles  ahd  Dewa- 
ury  have  recourse  to  ahother  principle  to  compel  the  per- 
colation of  thetanhing  liquor  through  the  hide.  To  effect 
their  purpose  they  cover  vessels  with  hides,  so  as  to  form 
air-tight  enclosures,  and,  having  placed  the  tanning  fluid 
they  employ  on  the  hides;  the  Vessels  are  exhausted  of  air, 
and  atmospheric  pressure  then  forces  the  fluid  through 
the  skins  into  the  vessels  below.  Mr.  Turnbull's  process, 
being  an  imitation  of  that  used  for  tanning  Morocco 
leather,  need  not  be  described.  Attempts  have  been  made 
from  timetd  time  to  mineralise  hides,  that  is  to  say,  to 
substitute  for  tanning,  mineral  salts,  as  will  be  described 
in  my  next  lecture;  when  speaking  of  the  art  of  taw  ing 
skins.  The  processes  which  have  attracted  most  notice  in 
this  branch  of  the  art  of  preparing  leather  are  those  of 
Messrs.  D'Arcet  and  Ashton,  M.  Bordier,  and  M.  Cavalier. 
M.  Bordier’s  plan  is  that  of  dipping  hides  in  a solution  of 
sesquisulphnte  of  iron,  when  the  animal  matters  of  the 
hide  gradually  combine  with  a basic  scsqulsulphate  of 
iron,  rendering  the  hide  imputrescible,  and  converting  it 
into  leather.  M,  Cavalier's  method  is  to  dip  hides  first 
into  a solution  of  protoaulphate  of  iron,  and  then  into  one 
containing  alum  and  bichromate  of  potash.  A chemical 
action  ensues,  by  which  the  protosulphate  of  Iron  is  con- 
verted into  a persulphate,  combining  with  the  animal 
matter,  and  by  its  preservative  action,  together  with  that 
of  some  of  the  alum,  the  hide  is  converted  into  leather. 
I think,  however,  that  I shall  be  able  to  satisfy  you,  from 
the  results  of  many  examinations  of  leather  and  hides 
which  I hare  made,  that  theio  are  good  and  sufficient 
reasons  why  most  of  these  processes  have  necessarily 
failed.  Inventors  have  been  led  to  believe,  by  the  state- 
ments of  many  eminent  physiologists  (as  can  be  proved  by 
reading  some  of  the  most  receht  works  ott  that  science), 
that  skin  is  composed  of  blood- Vessels,  glands*  ftc„  plus 
gelatine;  and  that  if  by  any  mechanickl  contrivance  the 
tanning  liquor  could  be  brought  into  contact  with  this 
gelatine,  the  leather  toould  be  tanned  ; and  many  in- 
genious schemes  have  been  devised,  and  much  money 
expended,  to  obtain  that  result.  The  fact,  however,  us 
that  there  is  no  gelatine  in  skin,  for  if  there  were;  when 
hides  were  placed  in  w ater,  the  gelatine  would  be  dissolved 
and  washed  away.  But  what  is  supposed  to  be  gelatine  in 
the  hides  is  in  reality  the  isomeric  substance  called  ossfine, 
or  one  greatly  resembling  it.  The  great  discovery  to  be 
made  in  the  art  of  tanning,  therefore,  Is  that  of  S chemical 
or  fermentative  process,  by  which  the  isoinerie  change 
(that  of  the  OssSine  Into  gelatine)  may  He  rapidly  pro- 
duced, instead  of  by  the  Slow  putrefoctiv*  process  which 
occurs  in  the  old  method  of  tanning.  Further*  I would 
observe  that  to  convert  n hide  into  leather  it  Is  not  suffi- 
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dent  that  the  whole  of  its  animal  matter  be  combined 
with  tannin,  for  the  leather  thus  obtained  would  present 
two  great  defects : iat,  the  hide  would  not  have  increased 
in  weight,  and  the  tanner's  profits,  therefore,  would  suffer  ; 
andl)',  the  leather  would  be  so  porous  as  to  be  useless  for 
many  of  the  purposes  for  which  leather  is  required.  The 
reason  of  this  is,  that  when,  after  a period  of  several 
mouths,  the  osscine  has  been  converted  into  gelatine,  and 
this  has  become  thoroughly  combined  with  tannin,  a second 
series  of  reactions  is  necessary  to  render  the  leather  more 
solid  aiid  less  permeable  to  water,  and  to  Increase  mate- 
rially its  weight.  These  reactions  constitute  what  is  called 
feeding  the  hide,  and  are  brought  about  by  leaving  it  to 
steep  in  more  concentrated  tanning  liqpaor  for  a consider- 
able period ; and  this  necessity  process,  beneficial  to  the 
wearer  as  Well  as  to  the  producer,  appears  to  me  to  be  that 
which  offers  the  greatest  impediment  in  the  way  of  short- 
ening the  period  of  tinning.  The  hides  as  they  leave  the 
tanning  vat  require  several  operations  before  they  are 
ready  to  be  used  for  soles,  or  to  be  curried  for  various 
commercial  purposes.  They  are  first  slightly  washed  and 
placed  in  a shed  to  partially  dry,  and  are  then  rubbed 
with  a brush  and  rough  stone  on  the  face  of  the  leather, 
or  hair  side,  to  remove  any  loose  tanning  material  that 
may  remain  on  the  surface;  but  this  rubbing  is  not 
ap plied  to  the  back,  as  buyers  attach  great  importance  to 
the  peculiar  appearance  called  the  bloom,  which  enables 
them  to  judge  of  the  goodness  of  the  tanning.  The 
tanned  hides  arc  .again  slightly  dried,  and  oiled  on  the 
face,  and  then  submitted  to  the  pressure  of  a roller  passed 
over  the  surface,  widen  has  the  effect  of  rendering  the 
leather  more  flexible,  and  the  surface  perfectly  uniform. 
These  opchUiona  are  repeated  two  or  three  times,  when 
the  leather  is  ready  for  soles.  Before  the  tanned  hides 
intended  for  Shoe-soles  are  considered  fit  for  that  purpose, 
they  must  be  slightly  compressed  and  softened,  so  as  to 
again  diminish  their  permeability  to  water.  This  was 
formerly  Effected  by  beating  with  a hammer  called  the 
itaace,  but  df  late  years  this  slow  process  has  been  super- 
seded by  compressing  machines  ; and  I believe  those  most 
appreciated  in  the  trade  were  invented  by  Messrs.  Cox 
and  Welsh,  and  Messrs.  Iran  and  Schloss. 
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Professor  A.  W.  Williamson,  Ph.D.,  F. R.S.,  President, 
in  the  Chair. 

Tna  minutes  of  the  previous  meeting  having  been  read 
and  confirmed,  and  the  several  donations  to  the  library 
announced,  the  President  informed  the  meeting  that  he 
had  just  received  a letter  of  apology  from  Mr.  Way, 
accompanied  l»y  a medical  certificate,  according  to  which 
he  was  sorry  to  hare  to  announce  the  serious  indisposition 
and  consequent  absence  bf  the  lecturer.  Mr.  Way  had, 
however,  kindly  sent  forward  the  notes  of  his  subject,  and 
had  deputed  Mr.  Evans  to  address  the  Society  in  his  stead  ; 
and  he  would,  therefore,  at  once  call  upon  Mr.  Evans  to 
favour  them  with  the  written  communication. 

The  author  commenced  by  referring  to  a sweeping  con- 
demnation of  British  agriculture  and  the  waste  of  fertilis- 
ing material  pronounced  by  Baron  Liebig,  and  promul- 
gated a short  time  since  through  the  medium  of  the  Daily 
Telegraph  and  the  Agricultural  Gazette.  In  the  number 
for  November  15,  i86z,  of  the  last-named  journal  appeared 
a quotation,  which  was  read  to  the  meeting.  It  warned 
the  British  farmer  against  relying  upon  the  foreign  and 
Artificial  sources  of  manure  which  this  country  has  secured 
to  itself  in  guano  and  other  native)  phosphntic  materials, 
abd  pointed  out  the  necessity  of  restoring  to  the  soil  those 
mineral  ingredients  of  which  it  is  constantly  being  robbed 
by  the  growth  ahd  VeftibrAl  of  erdps.  The  modern  tyfetCih 
61  town  drainage  Was  tnat,  of  course,  which  came  more 


Chemical  Society.  33 


particularly  under  Liebig’s  censure,  and  the  exhaustion  of 
the  guano  beds  had  been  dwelt  upon  os  a contingency  not 
altogether  remote.  Some  of  these  assertions  had  been  met 
in  a work  entitled  “The  National  Laws  of  Husbandry, 
1863,"  and  the  author  proposed  to  deal  with  these  and 
other  points  in  “ The  Philosophy  of  British  Agriculture.” 
It  had  Usually  been  considered  necessary  that  the  ingre- 
dients of  the  soil  should  be  rendered  soluble  before  they  could 
be  assimilated  by  the  roots  of  the  plant ; but  Liebig,  on  the 
other  hand,  maintained  that  this  need  not  always  be 
the  case,  that  even  solid  Substances  had  the  power  df 
entering  the  vegetable  organisms  by  endosmoAls ; And, 
further,  he  believed  that  neatly  all  the  carbon  was  taken  in 
through  the  roots,  And  hence  he  insisted  on  thC  detothpo- 
feition  of  humtis  as  Affording  direct  nutriment  to  the  plAnt, 
whilst  the  advantage  of  cthploying  nitrogenous  compounds 
to  furnish  ammonia  was  equally  problematical.  About  the 
year  i8<o,  Mr.  Way  made  some  experiments  which  Resulted 
In  the  discovery  that  arable  MS  had  the  pdWcr  of  Absorb- 
ing ammonia,  and  evert  of  fixing  phosphoric  acid  and  the 
salts  of  potash.  By  causing  an  aqueous  Solution  or  iul- 
phnto  of  ammonia  to  percolate  throhgh  clAy  and  sandy 
soils,  it  was  found  that  the  lime  cohtainCd  therein  com- 
bined with  the  sulphuric  Acid  and  liberated  ammonia, 
which  then  was  retained  by  the  soil,  and  if  a Solution  of 
hosphate  of  soda  was  passed  through  a stratum  of  clay, 
oth  the  acid  and  basic  constituents  became  fixed  by  the 
earthy  matters  of  the  soil.  It  appeared  probable  that  a 
class  of  double  silicates  was  formed  similar  in  constitution 
to  the  alums,  but  which  were  but  sparingly  soluble  in 
water.  The  existence  of  Silicate  of  ammonia  had  been 
denied  by  Liebig,  but  it  was  a fact,  nevertheless,  that 
some  sort  of  combination  was  possible,  for  both  sand  and 
clay  absorbed  large  quantities  of  ammonin  gas,  and  when 
soluble  ammnniacal  salts  were  brought  into  contact  with 
the  silicates  of  alumina  and  lirtie  (or  soda)  a portion  of  the 
ammonia  became  fixed  by  these  felspathic  minerals,  and 
soluble  compounds  of  lime  passed  through.  In  this  way 
a large  series  of  double  silicates  had  been  formed  containing 
always  silicate  of  alumina  in  union  with  a silicate  of  lime, 
magnesia,  potash,  soda,  or  ammonia.  These  compounds 
being  then  slowly  acted  upon  by  water  presented  to  the 
roots  of  the  plant  a ready  formed  combination  of  various 
bases  such  as  they  required  for  successful  development. 
The  author  admitted  o clerical  error  in  the  table 
accompanying  his  paper  of  1850  which  had  been  pointed 
out  by  Liebig,  but  ho  felt  much  satisfaction  in  find- 
ing that  the  eminent  German  chemist  had  afterwards, 
in  his  “Theory  and  Practice,"  published  in  August,  1853, 
given  him  (Mr.  Way)  credit  for  having  first  called  atten- 
tion to  the  power  possessed  by  clay  in  absorbing  ammonia. 
This  action  Liebig  considered  perfectly  analogous  to  that 
of  carbon  in  condensing  ammonia  vapours,  and  in  de- 
priving vegetable  substances  of  their  colour  and  odour. 
Again,  it  appeared  that  the  earthy  bases  in  clAy  removed 
the  nitric  acid  from  saltpetre,  the  potash  then  forming  a 
kind  of  double  silicate.  Every  farmer  knows  how  difficult 
it  is  to  affect  the  sub-soil  by  a top  dressing  of  manur?, 
and  hence  the  practice  of  growing  cereals  and  deep-rooted 
plants,  such  as  clover*  in  series,  so  that  the  land  may  not 
become  unduly  exhausted.  The  accusation  mAde  hv  Lie- 
big to  the  effect  that  the  British  fanners  were  injudiciously 
growing  more  produce  on  the  land  than  Was  warranted  by 
the  return  of  the  mineral  constituents  in  the  shape  of 
manure*  was,  in  the  Author’s  opinion,  Billy  artd  satis- 
factorily AnsWercd  by  a comparison  of  the  State  bf  agri- 
culture at  the  present  day  with  that  of  fifty  year*  ago,  and 
during  the  latter  part  6f  this  interval  much  valuable  fer- 
tilising matter  had  been  lost  by  sewage.  According  to  the 
data  collected  by  the  lttigby  Sewage  Commission,  it  had 
been  estimated  that  every  individual  caused  the  loss  of 
fifteen  pounds  of  ammonia  per  annum;  and  reckoning  thfc 
cost  of  this  with  proportionate  quantities  of  phosphoric 
arid  and  potash  at  ten  shilling*  per  individual  per  annum, 
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it  appeared  that,  with  our  present  population,  the  country 
suffered  a default  by  sewage  at  the  rate  of  five  millions 
sterling.  Against  this  large  expenditure,  the  author  esti- 
mated the  value  of  imported  manures  (guano  and  bone 
phosphate)  at  three  millions  per  annum,  leaving  a deficit 
of  other  two  millions.  In  conclusion,  the  author  referred 
to  the  discussion  pending  between  Baron  Liebig  and 
Messrs.  Lawes  and  Gilbert  in  reference  to  the  so-called 
“mineral  theory,”  the  first  of  these  authorities  maintain- 
ing that  it  was  only  necessary  to  restore  to  the  land  the 
ashes  of  the  plants  raised  thereon ; whilst,  on  the  other 
hand,  the  English  chemists  advocated  the  liberal  use  of 
ammonia  or  of  guano  manures  containing  large  quantities 
of  nitrogen.  It  seemed  to  be  almost  a matter  of  indif- 
ference whether  the  hydrogen  or  oxygen  compounds  of 
nitrogen  were  thus  employed ; in  other  words,  the  nitrates 
were  equally  fertilising  with  ammonia.  The  author  could 
not  help  remarking  that  Liebig  had  recently  changed  his 
opinions  respecting  the  advantages  of  ammonia;  this  base 
could  not  properly  be  included  amongst  the  mineral  con- 
stituents of  the  soil,  which  were  at  one  time  said  to  be  all 
important,  but  now' that  its  use  had  become  so  general,  the 
great  German  chemist  wished  it  to  be  ranked  by  the  side 
of  potash  and  soda,  and  maintained  that  in  an  agri- 
cultural sense  “ ammonia  is  a mineral.” 

The  President  proposed  a vote  of  thanks  to  the  author 
for  the  elaborate  paper  with  which  he  had  favoured  the 
Society ; and  to  Mr.  Evans  for  acting  as  the  mouthpiece 
on  this  occasion.  He  felt  sure  that  the  members  would 
participate  in  expressing  their  regret  at  the  unavoidable 
absence  through  illness  of  Mr.  Way.  The  subject  was 
one  of  great  interest  to  many  of  the  Fellows  then  present, 
and  he  trusted  the  several  points  would  be  fully  discussed. 

Mr.  Alderman  Mbcui  bore  testimony  to  the  interest  and 
importance  of  the  scientific  matters  brought  forward  by 
Mr.  Way.  He  was  himself  a firm  believer  in  the  advan- 
tages to  be  derived  from  manurial  irrigation.  It  must  be 
remembered  that  our  present  system  of  house  drainage  is 
a comparatively  recent  invention,  not  more  than  twenty 
years  old,  and  that  forty  years  ago  all  the  excreta  of 
London  was  carried  by  barges  as  far  as  150  miles  along 
the  coast  for  the  benefit  of  the  farmer.  Every  agriculturist 
well  knows  that  if  he  takes  crops  off  the  land  for  two  or 
three  years  in  succession  he  cannot  maintain  the  fertility 
of  the  soil  without  restoring  the  constituents  which  have 
been  removed.  The  great  question  is,  therefore,  “ How 
is  it  to  be  done  ? " If  three  millions  of  sheep  were  feeding 
on  pasture  and  were  not  allowed  to  manure  on  the  land, 
every  one  would  say,  what  a great  folly  ! The  speaker  had 
himself  sent  up  to  the  London  market  ten  acres*  yield 
of  peas,  but  they  would  not  go  far  towards  supplying 
London’s  want ; in  twenty-four  hours  all  and  many  more 
would  be  consumed.  It  had,  indeed,  been  estimated  that 
6,000,000  of  acres  were  required  to  be  cultivated  in  order 
to  supply  food  for  London  alone.  The  rate  of  exhaustion 
of  the  land  must  then  be  very  great,  and  so  little  manurial 
refuse  is  returned  from  the  metropolis,  that  the  farmer  has 
to  go  abroad  for  his  supply  of  manure  to  compensate  him 
for  this  tremendous  waste.  A Committee  of  tne  House  of 
Commons  was  now  inquiring  into  some  of  these  matters, 
and  it  has  been  calculated  that  ten  inches  of  rain,  or  half 
a year’s  fall,  in  Essex,  weighing  1000  tons,  might  be  raised 
300  feet  for  an  expense  of  thirteen  or  fourteen  shillings. 
These  facts  were  promising,  but  Liebig  objected  to  irriga- 
tion and  land  drainage,  because  the  action  of  the  water 
was  supposed  to  remove  the  soluble  salts.  Mr.  Way  had, 
on  the  other  hand,  brought  forward  facta  to  prove  that 
this  was  not  the  case,  and  the  speaker  strongly  advocated 
the  important  of  directing  capital  to  the  great  desideratum 
— -viz.,  that  of  distributing,  in  the  cheapest  possible  manner, 
the  sewage  waters  of  London  over  the  cultivated  lands  of 
Essex  and  other  counties  in  the  neighbourhood  of  the 
metropolis.  Now  that  1000 /.  per  yard  was  being  expended 
upon  railways,  it  must  surely  be  worth  while  considering 


the  policy  of  paying  at  the  rate  even  of  30 1.  per  yard  for 
taking  sewage  into  the  country.  A fall  of  five  feet  in  the 
mile  was  sufficient  in  the  case  of  the  Loch  Katrine  water 
supply  to  Glasgow,  and  their  works  extended  forty  miles. 

The  remarks  offered  by  Dr.  Voelcher  and  Dr.  Gilbert 
will  be  reported  in  our  next.  The  President  then  adjourned 
the  meeting  until  after  the  recess. 


LECTURES  ON  CHEMICAL  PHIL080PHY. — I. 


Delivered  at  the  College  of  France,  by  M.  A.  Wcrtx, 


(Continued  from  8.) 

It  ia  proper  to  say  that  Gerh&rdt  changed  the  opinions 
he  before  held  when  he  adopted  typical  formulae.  Up  to 
that  time  he  had  considered  os  scientific  only  the  crude 
formulae : a chemical  compound  he  had  regarded  as  a 
whole,  in  which  the  elements  were  combined  one  with 
another  without  any  particular  arrangement.  Hence  came 
originally  the  name  unitary  tyttem  which  was  given  to  his 
doctrine.  For  example,  he  represented  acetic  acid  as 
0*11*0,,  and  alcohol  as  C,H*0,  and  he  explained  the 
formation  of  acetic  ether  as  the  union  of  these  two  bodies 
with  the  elimination  of  water. 

8uch  was  the  way  in  which  he  at  first  interpreted 
chemical  facts : it  contrasts  singularly  with  his  second 
method,  as  we  shall  see  without  difficulty.  The  second 
method  rests  on  a far  more  complete  view  of  the  pheno- 
mena, and  a much  more  natural  apprehension  of  the  laws 
of  chemistry.  Compare  the  crude  formula  by  which  the 
formation  of  acetic  ether  was  explained — a formula  which 
explains  nothing — with  the  typical  formula,  as  under, — 

cJHJ°}o+cJHs}o_c:H:o}o+Hfo 

And  it  will  be  seen  that  this  second  expression,  so  much 
clearer  and  more  true,  shows  that  the  metamorphosis  in 
this  case  is  really  a double  decomposition. 

The  same  views  adapt  themselves  without  difficulty  to 
mineral  chemistry.  Thus,  in  the  formation  of  nitrate  of 
potash  by  nitric  acid  and  potash,  there  is  no  molecular 
addition,  but  a double  decomposition,  as  is  shown  by  the 
following  equation : — 

N£}0+£}0-n°’}0+“]0- 


Here  it  ia  seen  that  nitrate  of  potash  is  formed  in  conse- 
quence of  a double  decomposition.  Accotding  to  Ger- 
h&rdt, all  salts  are  formed  in  a similar  way ; but  this,  as 
is  easily  proved,  is  an  exaggeration. 

We  see  now  that  the  differences  between  the  du&listic 
and  the  new  theory  are  most  clearly  seen  in  the  different 
ways  in  which  thev  regard  the  constitution  of  salts. 
Dualism  represents  these  as  containing  the  elements  of  an 
anhydrous  arid  in  iuxta-position  with  those  of  an  anhy- 
drous oxide,  and  this  view  seems  to  be  supported  by  the 
decomposition  which  they  undergo  under  the  influence  of 
the  galvanic  battery.  It  is  said,  for  example,  that  sulphate 
of  soda  decomposes  into  sulphuric  acid  and  soda,  but  it  is 
not  so. 

We  know  that  sulphate  of  copper,  when  submitted  to 
the  current,  decomposes  into  copper  and  S04. 


CuOSO,  ■ Cu + S04. 

The  decomposition  of  sulphate  of  soda,  which  the  dualist 
quotes  in  support  of  his  views,  is  exactly  analogous— 
SOa,NaO  decomposes  into  S04  and  Na.  (The  proof  of 
this  is  the  fact  that  when  mercury  is  placed  at  the  elec- 
trode, an  amalgam  is  obtained.)  Afterwards,  and  by  virtue 
of  a secondary  action,  Na  decomposes  some  water,  and 
forma  NaO  ; at  the  same  time  S04  splits  up  into  SO*, 
which  appropriates  the  elements  of  water,  and  O which 
escapes.  There  is,  then,  & double  and  not  a simple 'decom- 

• It  is  hardly  necessary  to  point  out  that  in  thaw  lorturw  th« 
author  adopts  the  oquJTaJeuU  C = n,  O « 16^  Ac.  Wa  bars  not 
thought  It  neceesary  to  indicate  this  by  any  change  of  type,  since  the 
context  will  sufficiently  show  the  fact. 
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position,  and  the  formula  S04Na  better  represent*  the  facta 
of  the  electrolysis  of  eulphate  of  soda  than  the  formula 
SOjNaO. 

But,  the  dualists  will  aay,  the  proof  that  a salt  may  be 
composed  of  an  acid  and  a base,— the  proof  of  dualism— 
is  to  be  ibund  in  the  fact  that  the  vapouri  of  anhvdrous 
■ulphuric  acid,  S03,  in  passing  over  baryta,  BaO,  heated 
to  redness,  will  produce  sulphate  of  baryta,  SO^BaO, 

Gentlemen,  these  syntheses  prove  nothing  concerning 
the  constitution  of  compound  bodies. 

We  can  produce  sulphate  of  lead  by  combining  the  bin* 
oxide,  Pb03,  with  sulphurous  acid,  SO,.  Shall  we  argue 
from  that  that  sulphate  of  lead,  S 04Pb,  contains  SO,  + PbO , ? 
Not  at  all. 

Berthelot  hna  produced  formic  acid  by  the  synthesis  of 
carbonic  oxide  and  water.  Shall  we  contend  that  formic 
acid  contains  carbonic  oxide  and  water  ? 

Carius  has  formed  glycol,  C3II4Oj,  by  combining  olefiant 
gas,  CSU4,  with  oxygenated  water,  Ha*Os  ; but  no  one  has 
ever  pretended  that  it  would  be  correct  to  represent  glycol 
as  a binary  compound  of  oxygenated  water  and  ethylene. 

Again,  Carius  has  obtained  chlorhydric  ethelenic  ether 
by  the  synthesis  of  ethylene  C3H.  and  hypochloroua 
acid  g.it  HCIO.  On  the  other  hand,  I have  formed  the 
same  compound  by  uniting  oxide  of  ethylene  with  hydro- 
chloric acid.  We  have  thus  for  chlorhydric -ethelenic 
ether,  the  two  dualislic  formulae — 

(C,II4  ♦ HCIO)  and  (C*H40  + HC1). 

Which  is  correct  ? 

These  facts  demonstrate  that  synthesis  doea  not  permit 
us  to  pronounce  upon  the  atomic  grouping  of  a compound. 
Although  sulphate  of  barium  is  formed  by  the  addition 
of  the  elements  of  aulphuric  acid  to  tho  elements  of  oxide 
of  barium,  let  us  guard  against  drawing  the  conclusion 
that  sulphate  of  barium  contains  ready  formed  and  juxta- 
posed the  elements  of  SO,  + BaO. 

This  manner  of  representing  its  constitution  is  an  hypo- 
thesis and  nothing  more.  An  ingenious  and  convenient 
hypothesis  certainly,  and  one  which  has  rendered  great 
service  to  science  ; but  still  only  an  hypothesis,  and  not  a 
demonstrated  truth. 

Berzelius  has  said  that  the  use  of  an  hypothesis  begets 
a belief  in  its  truth,  hides  its  weak  sides,  and  prevents  the 
mind  from  appreciating  adverse  facts — a profound  obser- 
vation which  seems  to  me  to  be  especially  applicable  to  the 
dualistic  notions  held  by  the  illustrious  Swedish  chemist. 


ACADEMY  OF  SCIENCES. 

July  6. 

M.  Br.cacRtt*L  presented  a memoir  “ On  the  Preservation 
of  Iron  and  Copper  in  the  Sea.”  The  author  has  borrowed 
from  Davy  the  idea  of  protecting  the  metallic  covering  of 
ships  by  disposing  bands  of  another  metal  (zinc)  or  an 
alloy  around  the  vessel. 

M.  Pelouze  contributed  a short  paper  “ On  the  Saponifi- 
cation of  Fatty  Bodies  by  Alkaline  Sulphides.**  Monosulphide 
of  sodium  the  author  found  to  completely  saponify  olive 
oil  in  the  cold  in  about  six  days.  He  suggests  that  this, 
or  a sulphide  obtained  by  reducing  sulphate  of  soda  with 
charcoal,  may  be  used  industrially,  and  thinks  that  the  low 
cost  of  thia  salt  in  comparison  with  caustic  soda  will  allow 
of  a little  extra  trouble  to  remove  any  disagreeable  sulphur 
compounds  from  the  soap. 

Apropos  to  this  paper,  M.  Chevruel  made  some  remarks 
on  saponification  and  the  neutrality  of  salts. 

M.  Hetet  presented  a paper  “ On  the  Chemistry  of  Coty- 
ledon Umbilicus,”  in  which  he  states  he  has  detected  the 
prcsenco»of  trimethylamine. 

M.  Hugo  Schiff  read  a paper  “ On  some  Phenic  Deriva- 
tives of  the  Aldehydes.” 

A note  by  M.  Debray  “ On  the  Production  of  tome 
Crystallised  Arseniates  and  Phosphates  **  gives  an  interesting 


account  of  a method  of  obtaining  crystals  from  the  amor- 
phous gelatinous  precipitates  of  these  compounds.  The 
amorphous  precipitates  produced  by  soluble  phosphates  in 
metallic  solutions  are  not  absolutely  insoluble  in  the  liquor 
in  which  they  are  found.  If,  then,  by  lowering  the  tem- 
perature the  solubility  is  diminished,  a part  crystallises  on 
the  sides  of  the  glass.  When  the  temperature  is  raised 
again  more  of  the  gelatinous  precipitate  is  dissolved  ; and 
thus  by  alternately  heating  and  cooling  the  liquor,  tho 
whole  of  the  precipitate  may  be  obtained  in  crystals— in 
some  instances  of  considerable  size.  In  thia  way  M.  Debray 
has  made  a number  of  double  phosphates. 

M.  Deville  announced  that  he  had  obtained  crystals  of 
chloride  of  silver  by  sealing  it  in  a tube  with  dilute  hydro- 
chloric acid,  and  leaving  the  tube  exposed  to  a variable 
temperature  for  two  years. 

M.  Bechamp  described  a u New  Mode  of  Purifying  the 
Heavy  Oils  from  Tar,  and  a New  Hydrocarbon  from  Coal 
Tar.”  The  author  finds  that  bichloride  of  tin  will  sepa- 
rate the  bases  of  coal  tar,  and  so  allow  a larger  quantity  of 
benzine  to  be  distilled.  The  new  hydrocarbon  boils  from 
139°  to  140°.  M.  Bechamp  gives  no  further  description  at 
present. 

M.  Lorin  announced  that  he  had  obtained  foramide  by 
the  distillation  of  formiate  of  ammonia. 


NOTICES  OP  PATENTS. 

Communicated  by  Mr.  V aloha*,  Patkxt  Aoent,  15,  Southampton 
Buildings,  Chancery  Lone,  W.C. 

Grants  of  Provisional  Protection  for  Six  Months. 

1453.  George  Rydill,  Dewsbury,  Yorkahire,  “Improve- 
ments in  treating  mixed  fabric  rags  containing  vegetable 
and  animal  fibre,  and  known  in  the  trade  as  unsey  skirt- 
ings, shallies,  frieze,  serge,  extract  wood,  Bhoddies,  and 
waste,  to  destroy  the  cotton  and  obtain  a yellow  colour, 
and  give  a milling  or  felting  property  to  extract  rags  and 
extract  material. — Petition  recorded  June  11,  1864. 

1301.  John  Baird  and  John  McIntyre,  Alexandria, 
Dumbartonshire,  N.B.,  “ Certain  improvements  in  appa- 
ratus employed  for  clearing  and  bleaching  textile  fabrics." 
—Petition  recorded  May  25,  1864. 

1374.  William  Clark,  Chancery  Lane,  Middlesex,  “Im- 
provements in  the  mode  of  heating  animal,  vegetable,  and 
mineral  matters,  whereby  to  effect  their  desiccation,  vapo- 
risation, decomposition,  reduction,  fusion,  or  volatilisation, 
and  in  apparatus  for  the  same."— A communication  from 
Henri  Adolphe  Archereau,  Boulevart  St.  Martin,  Paris. — 
Petition  recorded  June  z,  1864. 

1498.  George  Hyacinths  Ozouf,  Rue  St.  Appoline, 
Paris,  France,  “ Improvements  in  the  manufacture  and 
utilisation  of  carbonic  acid,  and  in  apparatus  connected 
therewith." — Petition  recorded  June  16,  1864. 

1507.  William  Clark,  Chancery  Lane,  Middlesex,  “ Im- 
provements in  apparatus  for  washing  or  dyeing  skeins  of 
thread,  silk,  cotton,  and  other  fibrous  materials." — A 
communication  from  Claude  Verfet,  Boulevart  St,  Marlin, 
Paris. 

1409.  John  Henry  Johnson,  Lincoln's  Inn  Fields, 
Middlesex,  “The  manufacture  of  lyes  or  liquors  appli- 
cable to  the  cleansing  and  bleaching  of  wool  and  other 
fibrous  substances,  as  well  as  of  textile  fabrics."— A 
communication  from  Madame  Rosine  Saiglan  Bagn6res‘ 
Paris,  France. 

1510.  Thomas  Townsend  Coughin,  Crucifix  Lane, 
Bermondsey,  Surrey,  “Improvements  in  apparatus  for 
compressing  air  or  gases  to  be  applied  to  various  useful 
substances. 

1 5 13.  William  Henry  Tooth,  Rhodeswcll  Road,  Stepney, 
Middlesex,  “ Improvements  in  furnaces  or  apparatus  for 
generating  carburetted  hydrogen,  carbonic  acid,  carbonic 
oxide,  ana  cyanogen  gases." 

1514.  William  Henry  Tooth,  Rhodes  well  Road,  Stepney, 
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Middlesex,  “ Improvements  in  the  manufacture  and  re- 
fining of  iron,  and  in  the  manufacture  of  steel." — Petitions 
recorded  June  17,  1864. 

IC25.  Richard  Smith  and  Christian  Sieberg,  Glasgow, 
N.B.,  “Improvements  in  obtaining  colouring  matters." 

1519.  Joseph  Hamilton  Beattie,  Dowgate  Hill,  London, 
“ Improvements  in  the  means  of  preventing  the  formation 
of,  and  in  the  removal  of,  incrustations  or  deposits  from 
steam-engine  boilers." — A communication  from  Joseph 
Marks,  Montreal,  Canada. — Petitions  recorded  June  20, 
1864. 

Notices  to  /’;  oceed. 

460.  Arthur  Wall,  Clapton,  Middlesex,  “An  improved 
combination  or  improved  combinations  of  combustible 
materials  to  be  used  as  fueh\ — Petition  recorded  Feb- 
ruary 24,  1864. 

482.  Alexander  Prince,  Trafalgar  Square,  Charing 
Cross,  Middlesex,  “ Improvements  in  filtering  apparatus.’ 
— A communication  from  Francois  Michel  and  Aiml 
Pruvot,  Paris,  France. — Petition  recorded  February  26, 
1864. 

497-  Frederic  Weil,  Paris,  France,  44  Improvements  in 
coating  metals  with  one  or  several  other  metals,  and  in 
oxidising  the  surface  of  these  latter." — Petition  recorded 
February  29,  1864. 

504.  John  Chapman,  Albion  Street,  Hyde  Park,  Mid- 
dlesex, “ Spine-bags  to  be  employed  in  controlling  the 
circulation  of  the  blood  by  the  combined  or  independent 
application  of  ice  or  iced  water  and  warm  water  or  other 
fluid  to  the  region  of  the  spinal  cord."’ — petition  recorded 
March  s,  1864. 

528.  Frederic  Pierre  Langcnord,  Rue  desTroisCouronnes, 
Paris,  Ffauce,  “Improvements  in  centrifugal  machines 
for  extracting  juice  of  plants  or  drying  up  substances  or 
materials  of  various  kinds." — Petition  recorded  March  2, 
1864. 

770.  Michael  Henry,  Fleet  Street,  London,  14  Improve- 
ments in  apparatus  for  supplying  air  to  persons  employed 
under  water,  or  in  places  where  noxious  gas,  air,  or  vapour 
prevails." — A communication  from  Benoist  Kouquayrol, 
Boulevart  St.  Martin,  Paris,  France. — Petition  recorded 
March  28,  1864. 

i486.  Robert  Whiteside,  North  Egremonf,  Cheshire, 
“Improvements  in  preserving  iron  ships  and  ships* 
sheathing  from  corrosion  and  fouling,  and  in  apparatus  to 
be  employed  therefor." — Petition  recorded  June  15,  1864. 


CORRESPONDENCE. 


Continental  Science. 

Paris,  July  14,  1864. 

The  Association  for  the  advancement  of  astronomy  nnd 
meteorology  will  give  a ^rand  soirte  at  the  Observatyire 
on  the  20th,  which  promises  to  be  a very  brilliant  affair. 
This  Society,  which  I have  already  alluded  to  as  the 
thriving  child  of  M.  Leverrier,  is  making  gTcat  progress 
in  the  provinces.  At  their  first  general  meeting  held  a 
short  timo  since  a sum  of  50,000  francs  was  voted  for  the 
construction  of  a telescope  which  will  be  placed  in  one  of 
the  provincial  towns.  As  yet  they  have  not  determined 
which  city  is  to  be  the  fortunate  recipient,  but  no  doubt 
the  one  containing  the  greatest  number  of  subscribers  will 
have  the  best  chance.  They  offer  a prize  of  4000  francs 
for  the  beat  treatise  on  telegraphic  meteorology,  and  four 
annual  prizes  of  300  francs  each  for  the  best  marine  meteo- 
rological observations.  Three  prices  of  500  francs  each  to 
the  authors  of  tho  best  meteorological  observations  as 
affecting  Agriculture  arc  also  offered.  The  annual  sub- 
scription is  only  ten  francs,  and  Indies  are  eligible  as 
members. 

The  Abbe  Moigno  gives  his  second  lecture  to-night  on 
the  Progress  of  Science  during  the  past  month,  and  to 
judge  from  the  programme  it  will  include  a very  large 
number  of  interesting  subjects.  1 notice,  however,  that 


the  learned  Abbe  rather  shirks  chemical  subjects,  con- 
sidering possibly  that  his  hearers  would  not  he  able  to 
stand  much  strong  food  at  present. 

Tlie  JRcrue  Maritime  et  Colcniale  has  just  discovered  a 
mare’s  nest  in  the  fact  that  the  French  artillerymen  in 
Mexico  found  it  necessary  to  alter  the  prescribed  elevation 
of  their  suns  fur  each  range  on  account  of  the  air  of  the 
Mexican  high-level  plains  being  rarer  thau  that  of  their 
practice  ground  at  Vincennes.  The  real  wonder  would  be 
if  it  had  not  been  so.  The  44 Revue"  claims  fer  the 
French  rifled  cannon  the  merit  of  being  the  most  perfect 
in  the  world  in  point  of  length  of  range  and  accuracy  of 
flight.  It  is  plain,  however,  that  neither  the  editor  nor  the 
writer  has  ever  seen  a day's  practice  at  Shoeburyness,  or 
they  might  be  induced  to  alter  their  opinion  on  this  subject. 
The  French  rifled  guns  must  do  a great  deal  more  than 
has  yet  been  made  public  before  they  can  attempt  to  com- 
pete either  in  size,  range,  accuracy,  or  destructive  power 
with  the  weapons  of  Whitworth  or  Armstrong.  The  same 
journal  gives  a very  full  and  fair  account  of  Captain 
Palliser’s  invention  of  chilled  cast-iron  shot,  and  bestows 
so  much  praise  on  tho  gallant  inventor  that  one  cannot 
help  pardoning  the  little  performance  on  the  trumpet  I 
have  just  mentioned. 

They  have  just  discovered  a well  containing  water  at 
Pompeii,  all  the  others  hitherto  found  having  been  dry. 
A specimen  of  the  water  has  been  sent  to  Professor  A. 
Lura  for  analysis,  but  I do  not  suppose  its  composition 
will  differ  much  from  that  found  in  the  same  district  at  the 
present  day. 

M.  L.  Wilhelney  has  lately  published  a scries  of  obser- 
vations on  tho  capillarity  of  a large  number  of  liquids, 
using  in  his  experiments  plates  of  pure  platinum  and 
copper.  They  seem  to  prove  that  there  is  no  relation 
between  the  capillary  co-efficients  and  the  chemical  com- 
position of  the  bodies  examined. 

I hear  that  a company  with  a capital  of  170,000,000 
reals  (about  £17,000,000),  has  been  formed  in  Spain  for 
the  purpose  of  carrying  a telegraph  across  the  Atlantic 
by  a new  route.  Starting  from  Cadiz,  it  will  touch  at  the 
Canary  Islands,  Cape  \ erde,  at  Fernando  di  Noronha, 
thence  across  the  Atlantic  to  Brazil,  and  so  on  to  French 
Guiana,  the  Antilles,  Porto  Rico,  and  Havanah,  where 
a series  of  lines  will  join  it  with  the  North  American 
continent.  Tho  longest  submarine  section  will  be  only 
about  750  miles.  The  advantages  both  from  an  electrical 
and  a commercial  point  of  view  of  laying  a long  line  in 
short  sections  is  so  well  known  to  your  readers  that  I will 
not  enlarge  upon  it.  A few  days  since  I was  in  the  com- 
pany of  one  of  the  engineers  lately  employed  in  laying 
the  Persian  Gulf  line,  and,  from  what  he  told  me,  I fancy 
that  we  are  just  beginning  to  find  out  that  we  know  little 
or  nothing  about  the  electrical  anomalies  that  start  up  so 
continually  in  working  a submarine  line  of  any  length. 

Professor  Tyndull  attended  the  last  meeting  of  the 
Academic  des  Science*,  and  was  welcomed  with  all  that 
well-bred  courtesy  which  French  savans  know  so  well 
how  to  show,  but  which  they  sometimes  so  unaccountably 
forget  when  they  ta^c  a pen  in  their  hands. 

M.  Deiss,  one  of  the  hugest  manufacturers  of  bisulphide 
of  carbon  in  this  country,  has  earned  the  gratitude  of  his 
workmen  and  neighbors  by  devising  an  apparatus,  con- 
taining hydrate  of  lime,  which  effectually  absorbs  the  waste 
sulphuretted  hydrogen  given  off  during  the  process.  At 
the  suggestion  of  M.  Paycn,  M.  Deiss  has  substituted  for 
the  lime,  aesquioxide  of  iron  mixed  with  sawdust.  'The 
products  resulting  are  water  and  sulphur,  the  latter  being 
recovered  by  simple  washing  with  bisulphide  of  carbon 
and  subsequent  distillation.  The  oxide  of  iron  U then 
calcined,  and  is  once  more  ready  for  use.  The  idc*  has, 
of  course,  been  taken  from  the  method  of  gas  purification 
now  adopted  by  many  companies,  but  the  application  is 
new,  aud  MM.  Payen  and  Dcisa  deserve  great  credit  for 
arryiag  it  out  so  successfully. 
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On  the  Employment  of  Fluohydrate  of  Fluoride  of 
Potassium  in  Analysis,  by  WOLCOTT  CilBBs,  H.D., 
Romford  Professor  in  Hansard  Unitersity. 

The  facility  with  which  the  double  fluoride  of  titanium 
and  potassium  separates  in  a crystalline  state  from  hot 
aqueous  solutions,  on  cooling,  suggested  to  Wohler  the 
best  method  at  present  known  for  obtaining  pure  titanic 
acid.  In  Wohler’s  process,  rutile  or  titaniferous  iron  is 
fused  with  an  excess  of  carbonate  of  potash,  the  fused 
mass  treated  with  water,  which  leaves  the  greater  part 
of  the  iron  undissolved,  and  the  filtrate  saturated  w ith 
fluohydric  acid.  By  re-crystallisation  the  fluotitanate 
TiF,KF,  or,  perhaps,  more  correctly,  Ti,F,,iKF  may  be 
obtained  in  white  scaly  crystals,  resembling  boric  acid ; 
from  this  salt  pure  titanic  acid  is  easily  obtained  by  pre- 
cipitation with  ammonia.  Marignac  modified  this  prociss 
very  advantageously  in  the  treatment  of  zircon  to  obtain 
pure  zirconic  acid.  The  zircon  was  fused  with  fluohydrate 
of  fluoride  of  potassium  directly.  In  this  manner  a 
perfect  resolution  of  the  mineral  was  easily  obtained  ; 
the  fluozirconate  of  potassium  was  then* dissolved  out 
from  the  insoluble  fiuosilicate  by  hot  water,  acidulated 
with  fluohydric  acid.  The  observations  of  Wohler  and 
Marignac  suggested  to  mo  a further  extension  of  the 
same  process,  the  general  result  of  the  investigation  being 
that  fluohydrate  of  fluoride  of  potassium  or  sodium  may 
be  employed  with  great  advantage  in  resolving  minerals 
containing  metallio  oxides  of  the  types  KO,  and  ]{,(),. 
The  special  results  are  as  follows : — 

uluctnnni. — Glucina,  purified  from  iron  and  alumi- 
nium by  the  usual  methods,  is  to  be  fused  with  twice  its 
weight  of  fluohydrate  of  fluoride  of  potassium,  and  the 
fused  mass  treated  with  boiling  water,  to  which  a small 
quantity  of  fluohydric  acid  has  been  added.  On  filtering, 
a notable  quantity  of  the  insoluble  fluoride  of  aluminium 
and  potassium  almost  always  remains  upon  tho  filter, 
even  when  the  separation  from  glucinum  has  been  care- 
fully executed,  by  means  of  carbonate  of  umtnonia.  The 
filtrate  on  cooling  deposits  colourless  transparent  crusts 
of  the  double  fluoride  of  glucinum  and  potassium,  which 
are  easily  purified  by  recrystallisation.  This  method 
affords  the  simplest — I am  almost  disposed  to  say  the 
only — method  of  obtaining  a chemical ly-pure  salt  of 
glucinum.  The  double  salt  is  apt  to  contain  an  excess  of 
fluoride  of  potassium.  To  obtain  it  perfectly  pure  for 
analysis,  Mr.  J.  C.  Newbery  fused  tbo  fluohydrate  of 
potassium  with  an  excess  of  glucina.  The  salt  as  thus 
obtained  gave  him : — 


Calculated. 

Found. 

Glucinum  , . 

• • 574 

570 

Potassium  , , 

* • 4773 

47  76 

Fluorine  . , 

■ • 46-53 

46-50 

ICO ’CO 

99-96 

which  corresponds  precisely  with  the  formula — 
GtFs-r3KK, 

if  glucinum  be  taken  as  7,  or  with  GF  + KF,  if  glucinum 
be  taken  as  4/66.  In  this  analysis  the  fluorine  was  esti- 
mated by  the  loss.  Berzelius  gives  the  formula — 

U,F1  + 3KF. 

Glucina  may  be  obtained  directly  from  beryl,  as  Mr. 
Newbery*  has  found,  by  fusing  the  finely-pulverised 

• Professor  Jay  had  already  remarked  that  beryl  amy  be  completely 
reaotved  by  Fn.l'.o  with  fluorido  of  pottaalum.  B«o  Awn  tin  JounMt 
0/ Science  tor  July,  1*6). 

You.  X.  No.  >41.— July  23,  1*64. 


mineral  with  fluohydrate  of  potassium,  dissolving  out 
the  soluble  double  fluoride  of  gluciuum  and  potassium, 
and  purilyitig  by  re-crystallisation.  As,  however,  beryl 
contains  only  1 3 or  14  per  cent,  of  glucinum,  this  process 
is  not  economical.  It  is  better  to  separate  the  other 
oxides  as  far  as  possible  by  the  ordinary  methods,  and 
then  to  purify  the  crude  glucina  by  the  process  above 
pointed  out.  It  is,  perhaps,  worthy  of  notice  that  while 
almost  all  proto-  and  sesquioxides  give  insoluble  double 
salts,  with  fluoride  of  potassium,  the  fluoride  of  glucinum 
behaves  like  a bifiuoride,  so  os  to  suggust  that  glucina 
may  possibly  be  GO,  instead  of  GO  or  (i.O:i. 

Ammonia  precipitates  glucina  directly  from  the  solu- 
tion of  the  double  fluoride.  When  a solution  of  fluoride 
of  sodium  is  added  to  the  one  of  aluminium  and  glucinum, 
the  whole  of  the  aluminium  is  thrown  down  in  the  form 
of  cryolite,  A1jF3,jNuF,  while  the  glucinum  remains  in 
solution.  It  is  probable  that  this  method  will  give 
accurate  quantitative  results. 

Tinstone. — Mr.  J.  W.  B.  Ilullett  has  found  that  tin- 
stone is  very  easily  resolved  by  fusion  with  three  or  four 
times  its  weight  of  fluohydrate  of  potassium.  The 
mineral  must  be  finely  pulverised.  The  fused  mass  may 
be  treated  directly  in  the  crucible  with  sulphuric  acid  to 
expel  fluorine,  after  which,  by  adding  water,  filtering 
uud  boiling  the  filtrate,  the  whole  of  the  tin  may  bo 
thrown  down  as  stannic  acid,  which  is  to  be  separated 
from  traces  of  iron  in  the  usual  manner.  This  method 
of  resolving  the  ore  of  tin  is  very  much  more  convenient 
than  fusion  with  caustic  alkalies,  or  with  sulphur  and 
carbonate  of  soda. 

(To  be  continued.) 


On  Fluoride  of  Thallium , by  M.  F.  K.UULMANN. 

Liquid  hydrofluoric  acid  attacks  thallium  with  diffi- 
culty ; in  this  respect  thallium  resembles  lead.  Its 
action  on  carbonate  of  thallium  is  more  energetic,  and 
by  this  means  crystallised  hydrated  fluoride  is  obtained. 

Its  crystals  are  white,  some  of  the  facets  possessing  a 
diamond-like  brightness  ; they  do  not  blacken  by  ex- 
posure to  light;  and  from  M.  des  Cloixeaux’s  optical 
examination,  seem  to  originate  from  an  oblique  rkom- 
boidal  prism. 

Fluoride  of  thallium  can  he  entirely  volatilised  and 
transformed  into  a very  bright  satiny  white  crystalline 
mass,  becoming  black  in  the  light,  liko  chloride  of 
silver;  analysis  has  given  for  its  composition  the 
formula  T1FI. 

A solution  of  fluoride  of  thallium  preserves  an  acid 
reaction  even  after  several  crystallisations  of  the  fluoride. 

The  crystallised  salt  has  little  stability;  it  decomposes 
slowly  in  the  air,  with  disengagement  of  hydrofluorio 
acid,  which  attacks  the  glass.  The  solubility  of  fluoride 
of  thallium  establishes  another  analogy  between  this 
and  alkaline  metals;  but  this  analogy  becomes  still 
greater  and  assumes  a high  scientific  interest  from  the 
existence  of  a double  fluoride  of  thallium  and  silicium, 
tho  composition  of  which  is  given  in  the  formula 
TiSiFlj  + iIIO,  and  which,  treated  by  concentrated 
sulphuric  acid,  gives  fluoride  of  silicium  and  hydro- 
fluoric acid.  This  double  fluoride  is  obtained  by  tho 
action  of  hydrofluosilicic  on  carbonate  of  thallium. 

Fluoride  of  thallium  and  Bilicium,  as  well  as  simple 
fluoride,  is  very  soluble  in  water ; this  solution  has  an 
acid  reaction,  and  slowly  deposits  a little  silica.  Further, 
this  compound  attacks  glass  only  after  some  length  of 
time,  and  distils  without  decomposing.  Its  crystalline 
form  belongs  to  the  cubic  system. — CompUi  Fendut, 
lviii,  1037, 
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CANTOll  LECTURES. 

11  On  Chemistry  Applied  to  the  Arte .”  By  Dr.  F.  Crack 
Calvert,  F.R.S. , F.C.S. 

Lea  Tarn — Tho  *rt  of  t be  currier.  Morocco,  Russia,  aod  mtant 
leather*.  The  art  of  tawing  skins.  Chamois  and  glove  skins.  Pjuch- 
ment.  Hair,  it*  composition  and  dyeing.  H'ooi,  its  washing,  scour- 
ing, bleaching,  and  dyeing.  Sdt,  its  adulterations  and  conditioning. 

Lecture  III, 

Delivered  ox  Thursday  Evexixo,  April  14,  1S64. 

I shall  have  to  crave  the  indulgence  and  patience  of  my 
audience  during  this  lecture,  as  it  will  chiefly  consist  of 
descriptions  of  processes  for  the  most  port  well  known  to 
manufacturers  and  others  engaged  in  the  leather  trade. 
Thus  the  art  of  currying,  which  is  applied  principally  to 
such  leathers  as  are  intended  for  the  upper  parts  of  shoes, 
for  harness,  &c.f  is  carried  on  at  the  present  day  nearly  as 
it  was  flfty  years  ago,  and  still  is  but  little  known  to  the 
public. 

Currying. — The  objects  in  view  in  currying  leather  are 
several : to  give  it  elasticity — to  render  it  nearly  imperme- 
able— to  impart  to  it  a black  or  other  colour,  and,  lastly,  to 
reduce  it  to  uniform  thickness.  These  qualities  are  im- 
parted by  the  following  processes : — After  the  leather 
obtained  from  hides  or  the  thicker  qualities  of  skins  has 
been  damped,  it  is  placed  on  a stone  surface  and  energeti- 
cally rubbed— first  with  a stone,  then  with  a special  kind  of 
knife  called  a slicker,  and  lastly  with  a hard  brush.  The 
leather  is  then  ready  to  be  stuffed  or  dubbed,  which  con- 
sists in  covering  it  on  the  fleshy  side  with  tallow,  and 
hanging  it  in  a moderately  worm  room  ; and  as  the  water 
contained  in  the  leather  evaporates,  the  fatty  matter  pene- 
trates into  the  substance  of  the  leather  and  replaces  it. 
The  dubbing  process  is  then  repeated  on  the  other  side  of 
the  leather,  which  is  now  ready  to  be  softened  and  ren- 
dered flexible,  which  is  effected  by  rubbing  it  with  a tool 
called  a pummel.  The  leather  then  undergoes  the  last 
mechanical  operation,  which  reduces  it  to  uniformity  of 
thickness  by  shaving  off  the  inequalities  of  its  surface  by 
means  of  a peculiarly  shaped  knife  called  n slicker.  The 
greatest  part  of  the  curried  leather  is  blackened  on  the 
grain  side  by  rubbing  it  with  grease  and  lamp  black,  and 
lastly  brushing  it  over  with  a mixture  of  grease  and  glue. 
I believe  that  some  kinds  of  curried  leather  are  dyed  by  a 
purely  chemical  process,  in  rubbing  the  tanned  skin,  first 
with  iron  liquor,  and  then  with  a solution  of  gall  nuis  or 
other  tanning  substance.  The  most  tedious  of  the  fore- 
going processes  is  that  of  dubbing,  whiehhas  been  gTeatly 
improved  of  late  years  by  the  Americans.  The  scoured 
skins  are  placed  in  a large  revolving  drum,  of  ten  or  twelve 
feet  diameter,  and  lined  inside  with  wooden  pegs.  A 
certain  quantity  of  tallow  is  then  introduced  and  the 
whole  set  in  motion,  and  whilst  the  hides  arc  thus  tossed 
about,  a current  of  warm  air  is  passed  through  tho  drums, 
which  carries  off  the  moisture  and  allows  the  grease  to 
penetrate  the  hide.  By  this  means  thick  hide  leather  can 
be  stuffed  in  four  or  five  days. 

Split  Leather. — A large  branch  of  trade  has  sprung  up 
within  a few  years  owing  to  the  invention  of  machinery 
for  splitting  hides,  skins,  and  kips,  by  which,  although  the 
quantity  of  leather  ha9  been  considerably  increased,  I am 
afraid  it  is  at  the  expense  of  its  quality. 

Fancy  Leathers. — Allow  me  now  to  give  you  ft  slight  in- 
sight into  the  methods  of  preparing  various  fancy  leathers, 
such  as  Morocco,  Russia  enamelled,  tawed,  or  kid  leather, 
used  for  soldiers’  belts,  gloves,  &c.,  and,  lastly,  oiled 
leathers,  used  for  washleatlitr,  gloves,  &c.  Until  the 
middle  of  the  eighteenth  century  Morocco  leather  was 
wholly  imported  from  that  country,  for  it  was  in  1735  that 
the  first  Morocco  works  were  established  in  Paris,  and 
similar  manufactories  were  soon  set  up  in  various  parts 
of  the  Continent  and  in  this  country.  The  process  by  which 
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I Morocco  leather  is  prepared  is  as  follows  The  goat  and 
sheep  skins,  which  are  especially  used  for  this  branch  of 
manufacture,  are  softened,  fleshed,  unhaired,  and  raised  or 
swelled  by  methods  similar  to  those  already  described,  but 
one  essential  element  of  success  in  this  kind  of  leather 
lies  in  the  perfect  removal  of  all  lime  from  the  skins,  which 
is  effected  by  plunging  the  well-washed  skins  in  a bath  of 
bran  or  rye  flour,  which  has  been  allowed  to  enter  into  a 
state  of  fermentation.  The  result  is,  that  the  lactic  and 
acetic  acids  generated  by  fermentation  of  the  amylaceous 
substances  combine  with  the  lime  and  remove  it  from  the 
Bkins.  The  other  essential  point  is  the  mode  of  tanning 
the  skins.  Each  skin  is  sewn  so  as  to  form  a bag,  and 
filled,  through  a small  opening,  with  a strong  decoction 
of  sumac,  and  after  the  aperture  has  been  closed  the  akin* 
are  thrown  into  a large  vat  containing  also  a decoction  of 
the  same  material.  After  several  hours  they  are  taken 
out,  emptied,  and  the  operation  is  repeated.  To  render 
these  skins  ready  for  commerce  it  is  necessary  to  wash, 
clean,  and  dye  them.  The  latter  operation  was  formerly 
tedious,  and  required  great  skill,  but  since  the  introduc- 
tion of  tar  colours,  the  affinity  of  which  for  animal  matters 
is  so  great,  it  has  become  comparatively  easy.  The  skins, 
after  they  are  dyed,  are  oiled,  slightly  curried,  and  the 
peculiar  groin,  characteristic  of  Morocco  leather,  is  im- 
parted to  it  by. means  of  grooved  balls  or  rollers.  There 
are  two  inferior  kinds  of  Morocco  leather  manufactured, 
viz.,  those  called  roan , prepared  in  a similar  way  to 
Morocco,  but  not  grained,  and  skivers , also  prepared  in  the 
same  manner,  but  from  split  sheep  skins.  I owe  to  the 
kindness  of  Mr.  Warren  De  la  Hue  the  beautiful  speci- 
mens of  leather  before  me,  which  will  enable  you  to 
appreciate  the  various  qualities  of  these  interesting  pro- 
ductions. 

Russia  Leather. — The  great  esteem  in  which  this  leather 
is  held  is  owing  to  its  extreme  softness  and  strength,  its 
impermeability,  and  resistance  to  mildew,  which  latter 
property  is  imparted  to  it  by  tho  use  of  a peculiar  oil  in 
its  currying,  that  is  bircli-tree  oil,  the  odour  of  which  is 
well-known  as  a distinguishing  feature  of  Russia  leather. 
As  to  its  preparation  1 will  merely  state  that  it  is  very 
similar  to  that  of  Morocco,  with  these  differences,  that 
hot  solutions  of  willow  bark  are  used  instead  of  sumac  ; 
that  it  is  generally  dyed  with  sandal  wood  and  a decoction 
of  alum;  and,  lastly,  as  already  stated,  the  birch-trce  oil 
is  used  in  currying  it. 

Enamel  Leather. — This  class  of  leather  is  usually  pre- 
pared with  calf  and  sheep  skins  tanned  in  the  ordinary 
manner.  They  are  dyed  black  by  rubbing  them  over  with 
a decoction  of  logwood,  and  then  iron  liquor  or  acetate 
of  iron.  The  leather  is  softened  with  a little  oil,  and  is 
ready  to  receive  a varnish,  which  is  applied  by  means  of  a 
brush,  and  composed  of  bitumen  of  Judea,  copal  varnish, 
oil  varnish,  turpentine,  and  boiled  oil. 

Taictd  or  Kid  Leathers. — The  manufacture  of  this  class 
of  leathers  differs  entirely  from  those  already  described, 
as  their  preservative  qualities  are  imparted  by  quite  dif- 
ferent substances  from  those  used  with  other  leathers,  the 
preservative  action  of  the  tannin  being  substituted  by  that 
of  a mixture  of  alum  and  common  salt.  Let  us  examine 
together  a few  points  connected  with  the  production  of 
this  class  of  leather.  One  of  the  most  interesting  charac- 
teristics is  tho  method  of  unhairing  sheep,  lamb,  and  kid 
skins,  after  they  have  been  well  washed  and  fleshed  on 
the  beam.  The  old  process  of  unhairing  by  smearing  on 
the  fleshy  side  with  a milk  of  lime,  was  improved  by 
mixing  with  the  lime  a certain  amount  of  orpiment,  or 
sulphuret  of  arsenic,  but  Mr.  Robert  Warrington  having 
ascertained  that  the  rapid  removal  of  hair  in  this  case  was 
not  due  to  the  arsenic,  but  to  the  formation  of  sulphuret 
of  calcium,  proposed,  with  great  foresight,  the  following 
mixture  as  a substitute  for  the  dangerous  and  poisonous 
substance  called  orpiment — viz.,  three  parts  of  polysul- 
phuret  of  sodium,  ten  parts  of  slacked  lime,  and  ten  parts 
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of  starch.  The  polysulphurct  of  sodium  may  be  advan- 
tageously replaced  by  the  polysulphurct  of  calcium.  The 
skins,  unhaired  by  any  of  these  processes,  are  now  ready 
to  be  placed  in  a bran  or  rye  bath,  as  with  Morocco 
leather,  or  in  a weak  solution  of  vitriol,  to  remove,  as 
already  stated,  the  lime.  After  the  lime  has  been 
thoroughly  removed  from  the  skins,  they  aro  dipped  in 
what  is  called  tho  white  bath,  which  is  composed,  for 
ico  skins,  of  13  to  20  lbs.  of  alum,  and  4 to  5 lbs.  of 
chloride  of  sodium  or  common  salt,  and  the  skins  are 
either  worked  slowly  in  this  bath  or  introduced  into  a 
revolving  cylinder  to  facilitate  the  penetration  of  the  pre- 
servative agent,  which,  according  to  Berzelius,  is  chloride 
of  aluminium  resulting  from  the  action  of  the  chloride  of 
sodium  on  the  alum.  When  the  manufacturer  judges  that 
the  skins  have  been  sufficiently  impregnated  with  the 
above  mixture,  he  introduces  them  into  a bath  composed 
of  alum  and  salt  in  the  same  proportions,  but  to  which  is 
added  20  lbs.  of  rye  flour  and  50  eggs  for  100  skins.  After 
remaining  a few  hours  they  are  removed,  and  allowed  to 
dry  for  about  fifteen  days,  and  are  then  softened  by  work- 
ing them  with  a peculiar  iron  tool,  and  the  white  surface 
which  characterises  that  class  of  leather  is  communicated 
to  them  by  stretching  them  on  a frame  and  rubbing  them 
with  pumice-stone.  A large  quantity  of  tawed  leathers 
are  also  preserved  retaining  their  hair,  which  is  done  by 
simply  suppressing  the  unhairing  and  rubbing  processes. 

Chamois,  Wash , or  Oiled  Leather . — This  class  of  leathers 
arc  named  from  the  fact  that  formerly  they  were  exclu* 
aivcly  produced  from  the  skin  of  the  chamois,  but  at  the 
present  day  sheep,  calf,  and  deer  skins,  and  even  split 
thin  hides,  are  manufactured  into  this  kind  of  leather.  I 
should  also  state  that  the  employment  of  this  kind  of 
leather  has  greatly  decreased  of  late  years,  owing  to  the 
general  substitution  of  woollen  fabrics  in  articles  of 
clothing.  You  will  see  by  the  following  description  that 
the  preparation  of  this  class  of  leather  differs  entirely 
from  those  previously  detailed ; the  conversion  of  skins 
into  leather,  or  from  a substance  subject  to  putrefaction 
to  one  free  from  that  liability,  being  no  longer  effected 
by  tannin,  as  in  the  ctuse  of  hides,  and  Morocco  and 
Russia  leathers,  or  by  the  use  of  mineral  salts,  as  in  the 
case  of  tawed  leathers,  but  by  that  of  futty  matters,  es- 
pecially animal  oils,  such  as  sperm.  The  skins  are  pre- 
pared in  the  some  manat r as  fur  tawed  leathers,  and  then 
submitted  to  what  is  called  the  prizing  operation,  which 
consists  in  rubbing  the  hair  side  of  the  skin  with  pumice 
stone  and  a blunt  tool  or  knife,  until  the  whole  of  the 
rough  appearance  is  removed,  and  the  skin  has  acquired 
a uniform  thickness.  They  are  then  worked  on  the  peg 
until  the  great  excess  of  moisture  has  been  wrung  out, 
and  plunged  into  the  trough  of  a fulling  mill,  to  the 
action  of  the  wooden  hammers  of  which  they  arc  sub- 
jected until  nearly  dry.  They  are  then  placed  on  a table 
and  oiled,  and  several  of  them,  after  being  rolled  together, 
arc  replaced  in  the  trough  of  the  fulling  mill.  When  the 
oil  has  been  thus  worked  into  the  substance  of  the  skins, 
they  are  removed,  exposed  to  the  atmosphere,  again  oiled, 
and  once  more  subjected  to  the  fulling  mill ; after  which 
they  arc  placed  in  a moderately  heated  room  for  a day  or 
two,  the  object  of  which  is  twofold,  viz.,  to  facilitate  the 
evaporation  of  the  water  and  the  penetration  of  the  oil, 
and  to  create  a slight  fermentation,  by  which  the  compo- 
sition of  certain  of  the  organic  substances  have  undergone 
such  modification  as  to  enable  them  to  combine  in  a per- 
manent manner  with  the  fatty  matters.  These  processes 
are  repeated  until  the  manufacturer  deems  the  leather 
sufficiently  prepared  to  be  fit  to  undergo  the  following 
operations,  viz.,  to  be  immersed  for  several  hours  in  a 
caustic  lye  bath,  to  remove  the  excess  of  oily  matter, 
washed,  and  pegged.  It  is  only  necessary  to  stretch  the 
leather  on  a table,  then  on  a horse,  and  lastly  between 
rollers,  after  which  it  is  ready  for  the  market.  The  01  di- 
nary buff  colour  of  these  leathers  is  communicated  by 


dipping  them,  previously  to  the  finishing  processes,  into  a 
weak  solution  of  sumac.  Before  speaking  of  the  further 
processes  necessary  to  fit  these  leathers  for  the  glove 
manufacturer,  allow  me  to  hare  the  pleasure  of  describing 
that  of  Mr.  C.  A.  Preller,  whose  mode  of  preparing  leather 
is  very  interesting,  owing  to  the  rapidity  with  which  he 
converts  hides  into  leather,  and  also  to  the  remarkable 
toughness  which  his  leather  possesses.  To  attain  these 
desirable  ends  Mr.  Preller  proceeds  as  follows : — Tho 
hides  are  washed,  slightly  limed,  unhaired,  fleshed,  and 
partially  dried ; they  are  then  smeared  with  a mixture 
made  of  fatty  matters  and  rye  flour,  which  having  been 
prepared  a few  days  previously  has  entered  into  fermenta- 
tion, and  which  has  so  modified  the  fatty  matters  as  to 
1 render  them  more  susceptible  of  immediate  absorption  by 
the  hide.  I think  that  this  feature  of  Mr.  Preller’s  plan 
deserves  the  serious  notico  of  all  engaged  in  the  manufac- 
ture of  oiled  leathers,  as  it  appears  to  prove  that  fatty 
acids  (or  modified  fatty  matters)  are  better  suited  for 
combination  with  skins  than  neutral  fats.  The  hides, 
with  additional  fatty  matters,  are  then  introduced  into  the 
large  American  drums,  previously  noticed  in  speaking  of 
currying,  and  after  four  days  they  are  removed,  washed 
in  an  alkaline  fluid,  worked  with  a pummel  and  slicker, 
and  after  being  dried  they  are  ready  for  market. 

Glores. — The  manufacture  of  this  article  is  now  a most 
important  branch  of  trade,  and  is  the  means  of  giving 
employment  to  large  numbers  of  people  iti  several  towns 
in  this  country  as  W'cll  as  on  the  Continent.  To  render 
tho  above-mentioned  oiled  leather  sufficiently  soft  and 
pliable  for  gloves  it  is  necessary  to  submit  it  to  the  follow- 
ing further  operations  : — The  Chamois,  kid,  or  other  skins 
arc  rubbed  over  with  a solution  composed  of  1 lb  of  soap, 
dissolved  in  half  n gallon  of  water,  to  which  is  added 
1 j lb.  of  rnpesecd  oil  and  twenty  yolks  of  eggs,  or,  what 
has  been  recently  found  to  answer  better  than  eggs,  a 
quantity  of  the  brains  of  animals  reduced  to  pulp.  The 
use  of  the  two  latter  substances  is  extremely  interesting 
in  a scientific  point  of  view,  for  they  both  contain  a 
peculiar  nitroge  noted  matter  called  vitolline,  and  special 
fatty  matters  called  oleophosphoric  and  phosphoglyceric 
acids,  which  doubtless,  by  their  peculiar  composition, 
communicate  to  the  skins  those  properties  which  charac- 
terise this  class  of  leather.  The  skins  are  then  vrnshed 
and  dyed  in  varioha  colours,  after  which  they  are 
softened,  and  rubbed  with  an  instrument  adapted  to 
slightly  raise  the  surface,  and  give  It  that  well-known 
veivctly  appearance  belonging  to  glove  skins.  I shall  not 
take  up  your  time  by  entering  into  the  details  of  dyeing 
these  leathers,  but  describe  the  following  process  for 
blenching  them  : — 

Blcachmg  of  Skins. — The  only  process  known  until  re- 
cently for  imperfectly  bleaching  chamois  and  glove  skins 
was  that  of  submitting  them  to  the  influence  of  the  fumes 
of  sulphur  in  combustion  or  sulphurous  acid,  but  latterly 
tw'o  modes  of  attaining  that  object  have  been  proposed. 
The  first  consists  in  dipping  skins  for  two  days  in  a weak 
solution  of  neutral  hypochlorite  of  soda,  washing,  drying, 
and  rubbing  them  with  soap  and  oil.  The  second  mode 
is  to  dip  glove  skins  into  a solution  of  permanganate  of 
potash,  when  they  soon  assume  a brownish  colour,  due 
to  the  liberation  of  the  oxygen  of  the  permanganate  of 
potash,  and  tho  fixation  of  the  hydrate  of  sesquioxide  of 
manganese  by  the  skin.  The  skins  so  acted  on  ore  washed 
and  then  dipped  in  a solution  of  sulphurous  acid,  which 
becomes  converted  into  sulphuric  acid  by  the  action  of  the 
oxygen  of  the  sesquioxide  of  manganese,  and  the  pro- 
toxide thus  produced  unites  w ith  the  sulphuric  acid,  which 
is  soluble  in  water.  The  skins  thus  bleached  when  dressed 
are  ready  for  market. 

Gilding  of  Lsathtr,— -The  usual  mode  of  ornamenting 
leather  with  gold  is  to  apply,  in  such  parts  as  ore  desired, 
a thick  solution  of  nlbumon,  covering  those  parts  with 
gold  leaf,  and  applying  n hot  iron,  when  the  albumen  is 
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coagulated  and  fixes  the  gold.  This  plan  is  objectionable 
when  the  goods  are  intended  for  shipment,  and  the  follow- 
ing method,  Utely  proposed,  is  far  preferable  : — On  the 
parts  required  to  be  gilt,  a mixture,  composed  of  five  parts 
of  copal  and  one  of  mastic,  are  spread  ; a gentle  heat  is 
applied,  and  when  the  resins  are  melted  the  gold  leaf  is 
spread  upon  them. 

Parchment. — There  are  two  distinct  qualities  of  this 
valuable  material,  which  has  been  used  from  time  imme- 
morial as  a means  of  preserving  records.  The  beat  quality 
is  prepared  from  young  lamb,  kid,  and  goat  skins,  and  the 
second  quality  from  calf,  wolf,  ass,  and  sheep  skins.  To 
make  parchment,  the  following  is  the  process : — The  skins 
arc  stretched  on  strong  rectangular  frames,  limed,  unhaired, 
fleshed  very  carefully,  and  rubbed  with  pumice  stone  until 
the  skins  have  acquired  the  proper  thickness.  They  arc 
then  dried  very  carefully  in  the  shade. 

Dialysis. — T’  • mas  Graham,  Esq.,  Master  of  the  Mint, 
has  lately  drawn  the  attention  of  the  scientific  world  to  a 
most  remarkable  property  possessed  by  organic  membranes 
of  separating,  when  in  solution,  cryBtallisable  bodies  from 
those  which  are  not  so.  The  former  he  names  crystalloids, 
and  the  latter  colloids.  For  instance,  if  a solution  of 
sugar  (crystalloid)  is  mixed  with  one  of  gum  (colloid)  and 
placed  in  the  vessel,  the  bottom  of  which  consists  of  a 
septum  of  animal  or  vegetable  parchment,  the  crystalloid 
sugar  will  pass  through  the  membrane  into  the  surround- 
ing water,  whilst  the  colloid  gum  will  remain  in  the  vessel. 
Again,  if  solutions  of  iodide  of  potassium  and  albumen  be 
mixed  together,  the  iodide  of  potassium  will  diffuse  itself 
through  the  membrane,  which  the  albumen  will  not  do. 
Also,  if  to  an  alkaline  solution  of  silicate  of  soda  weak 
hydrochloric  acid  be  cautiously  added,  chloride  of  sodium 
will  be  produced,  and  silica  will  remain  in  solution  ; and 
if  such  a solution  be  placed  in  the  dialyser,  the  chloride 
of  sodium  (the  crystalloid)  will  diffuse  itself  through  the 
membrane,  while  the  silica  (the  colloid)  will  remain 
behind.  It  is  impossible  to  calculate  the  immense  service 
which  the  discovery  of  these  facts  by  Mr.  Graham  will 
render  to  physiology,  toxicology,  or  to  manufactures,  as, 
in  fact,  every  day  new  applications  of  it  are  being  made  in 
these  various  departments  of  human  research.  Thus,  to 
give  an  example  which  has  special  reference  to  these  lec- 
tures, I have  lately  Been  it  proposed  by  Mr.  A.  Whitlaw 
to  place  salted  meat  in  largo  dialysers,  when  it  is  stated 
that  the  suit  only  will  be  removed,  leaving  all  the  nutritive 
properties  of  the  meat  undiminishod.  Mr.  Whitlaw  also 
proposes  to  dialyse  the  brine  in  which  meat  has  been  salted, 
and  thus  to  remove  the  salt,  leaving  the  juice  of  the  meat 
available  for  use,  while  the  salt  is  again  in  condition  to  be 
employed  as  before. 

It  will  now  be  my  agreeable  duty  to  examine  with  you 
a few  facts  relating  to  hair  and  wool.  It  is  interesting  to 
observe  that  hair,  wool,  feathers,  nails,  and  claws  may  be 
all  considered  as  prolongations  of  the  epidermis  and  present 
nearly  the  same  chemical  composition,  as  will  be  seen  by 
the  following  table : — 
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These  substances  have  also  this  peculiarity,  that,  notwith- 
standing their  great  richness  in  organic  matters,  they  are 
extremely  slow  to  decompose. 

Hair. — The  only  real  point  of  interest  connected  with 
hair  appears  to  me  to  be  the  question  as  to  what  its  various 
colours  are  to  be  ascribed,  and  I regret  that  here  I can 


only  give  conjectures  and  not  positive  facts.  Vauquelin 
and  Fourcroy,  who  analysed  hair  most  carefully  half  a 
century  ago,  stated  that  hairs  were  hollow  cylindrical 
tubes  filled  with  oils  of  various  colours  ; but  Ginelin  and 
others  slate  that  the  coloration  of  huira  is  due  to  the  diffe- 
rent proportions  of  sulphur  that  they  contain. 
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Recently  Mr.  Barreswil  has  published  a paper,  in  which 
he  states  that  the  coloration  of  hairs  is  probably  due  to  the 
proportion  of  iron  in  their  composition,  and  he  argues  that 
as  iron  is  the  essential  element  of  the  colouring  matter  of 
blood,  it  is  highly  probable  that  it  fulfils  the  same  office 
with  respect  to  hair.  I may  Btate,  en  passant,  that  also 
great  improvements  have  lately  been  made  in  dyeing 
human  hair.  Formerly  the  patient  had  to  undergo  most 
unpleasant  treatment,  his  head  being  covered  with  a paste 
consisting  of  three  parts  of  lime  and  one  of  litharge.  An 
oil  cap  was  then  applied  and  the  patient  left  for  twelve 
hours,  when  the  disagreeable  operation  of  removing  the 
mass  and  clearing  the  hair  was  proceeded  with.  'I lie  blac  k 
dye  communicated  to  the  hair  in  this  process  wm  due  to 
the  sulphur  of  the  hair  combining  with  the  lead  of  lith- 
arge, and  forming  black  sulphuret  of  lead.  The  present 
process  consists  in  cleaning  the  hair  thoroughly  with  a 
strong  alkaline  soup,  or  a little  weak  alkali,  then  carefully 
applying  a solution  of  nitrate  of  silver,  and  lastly  a solution 
of  monosulphuret  of  sodium. 

I Wool  differs  from  hair  chiefly  by  its  property  of  felting, 
which  it  owes  to  its  numerous  cross  lines  or  serrature*.  as 
they  are  termed ; the  finer  the  wool  the  greater  the 
number  of  its  serratures.  Thus,  whilst  Mr.  Goas  has 
found  in  the  finest  Saxony  wool  1720  of  these  serrature* 
in  a single  inch  in  length,  he  only  found  2080  in  an  inch 
of  South  Down  wool,  and  1850  in  Leicester.  The  wool 
of  sheep  can  bo  classed  under  two  heads,  that  is,  into  long 
wool  and  short  wool.  Certain  classes  of  sheep  will  main- 
tain the  type  or  quality  of  their  wool  under  every  circum- 
stance. Such  are  the  original  types  of  South  Down, 
Norfolk,  and  Dorset,  all  of  which  arc  short  wool,  and  all 
these  sheep  feed  upon  fine  and  short  grass.  It  has  been 
observed  that  if  they  are  fed  upon  coarse  grass,  their  wool 
will  aKo  become  coarse.  This  is  also  true  with  Welsh, 
Scotch,  and  even  Spanish  merinos.  A further  proof  that 
this  view  appears  correct  is,  that  the  long-wool  sheep, 
such  as  those  of  Leicester,  Lincoln,  and  Kent,  feed  in 
valleys  where  gross  is  long  and  coarse.  In  all  cases  the 
sue  of  the  animal  appeals  ulso  to  correspond  with  their 
class  of  food.  Another  curious  fact  is  the  facility  with 
which  ono  type  of  sheep  will  merge  into  another  if  they 
change  food  and  climate.  Thus  many  attempts  have 
been  made  to  introduce  into  France  our  Leicester  breed, 
the  wool  of  which  is  so  remarkable  for  its  fineness,  length, 
and  silvery  appearance.  Still,  after  four  or  five  years* 
residence  there,  the  wool  has  lost  its  most  valuable 
qualities.  In  fact,  they  are  no  more  the  Leicester  breed. 
The  coarse  wool  of  sheep,  however,  such  as  those  of 
Devonshire,  does  not  appear  to  be  so  rapidly  influenced 
by  any  change  of  climate  which  the  animal  may  undergo. 
The  aptitude  which  various  kinds  of  wool  have  for 
dyes  is  also  interesting.  Thus  the  wool  of  one  kind  of 
\ sheep  will  not  dye  with  the  same  facility  aa  that  of 
• another;  and  wool  dyes  mueh  more  uniformly,  if  the 
animal  has  been  washed  before  shearing  than  when 
> the  washing  is  pertormed  upon  the  wocl  ntt<r wards. 

Lastly,  the  wool  removed  by  the  liming  process  before 
5 described  will  be  far  inferior  in  dyeing  properties 
to  wool  taken  from  the  same  kind  of  animal  during 
l life.  It  may  be  interesting  to  some  present  to  know 
\ the  best  method  of  removing  these  irregularities. 
I 1 was  engaged  during  my  assistantahip  at  the  Gobelins  in 
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investigating  this  matter,  and  I found  that  the  best  plan 
was  to  steep  the  wool  for  twenty -four  hours  in  lime  water, 
and  then  to  pass  them  through  weak  hydrochloric  acid. 
Wool,  as  it  leaves  the  animal,  is  not  tit  for  either  dyeing 
or  spinning.  Thus,  when  wool  is  washed  with  water,  it 
yields  a large  quantity  and  variety  of  substance*,  which 
in  France  bear  the  name  of  wist.  The  most  interesting 
fact  connected  with  this  is,  that  the  15  per  cent,  yielded 
by  wool  does  not  contain,  as  shown  by  M.  Chevreul,  any 
salts  of  soda,  but  a large  quantity  of  salts  of  potash,  the 
greatest  port  of  which  is  combined  with  an  acid  called 
audoric  ; and  what  increases  the  interest  of  this  fact  is  that 
Messrs.  Mauraenc  and  Rogelet  displayed  at  the  last  Exhi- 
bition salts  of  potash  which  they  had  obtained  commer- 
cially from  this  new  source.  In  fact,  they  have  established 
in  several  of  the  large  manufacturing  centres  of  France, 
where  considerable  quantities  of  wool  are  used,  factories 
for  the  extraction  of  salts  of  potash  from  the  mint,  and 
they  supplied  the  jury  with  the  following  particulars  : — 
That  a fleece  wool  weighing  8 lbs.  yielded  on  the 
average  about  i$  lb.  of  dry  suint,  or  sudorate  of  potash, 
and  this  would  further  yield  about  seven  ounces  of  pure 
potash.  If  it  is  now  considered  that  there  is  annually 
twenty  million  pounds  of  wool  washed  in  Rheiras,  thirty 
millions  at  Elbeuf,  and  four  millions  atFourmies,  it  would 
appear  from  this  quantity  that  if  it  were  all  subjected  to 
Messrs.  Maumenl  and  Rogelet's  treatment,  about  af  mil- 
lion pounds  of  pure  potash  might  be  recoverable.  For 
further  details  on  this  point  see  I)r.  Hofmann’*  report  011 
chemical  products  and  processes  in  the  last  Exhibition. 
Wool  which  has  been  simply  washed,  as  above  described, 
is  not  sufficiently  free  from  extraneous  matters  to  be  tit  for 
application  in  manufactures.  It  is  necessary  that  it  should 
be  scoured,  for  which  purpose,  on  the  Continent,  it  is 
allowed  to  remain  for  some  time  in  putrid  urine,  or  weak 
ammoniacal  liquor,  but  in  this  country  it  is  placed  in 
strong  alkaline  of  soap  or  soft  soap,  passed  through  rollers 
to  press  out  the  excess  of  soap,  together  with  the  impuri- 
ties which  it  remove*,  well  washed,  and  dried.  In  these 
operations  wool  loses  in  weight  above  50  percent,  when  of 
good  quality,  and  above  30  per  cent,  when  inferior.  But 
even  then  the  wool  still  retains  a certain  amount  of  fatty 
matters,  which  it  yields  to  hot  alcohol. 

’1  he  following  table,  published  by  M.  Chevreul,  will  give 
you  an  idea  of  the  composition  of  wool  dried  (at  112  c)  ; — 
Earthy  matters  .....  27*40 
Organic  and  inorganic  salts,  soluble  in 

water  (suini) 3**74 

Fatly  matters  . . . . . .8*37 

Wool 3 1*49 


100*000 

Elementary  composition,  C.  50*66,  H.  7*03,  N.  17*74, 
O.  21*32,  8.  1*25. 

Before  proceeding  further,  I should  like  to  call  your 
attention  to  the  curious  fact  that  the  fatty  matters  of  wool 
are  completely  different  from  the  fatty  matters  of  the 
animal  itself ; thus,  whilst  the  ordinary  suet  will  be  sapo- 
nified by  an  alkali,  the  fat  of  the  wool  will  not  undergo 
that  change,  the  stearine  and  cleurine  being  only  con- 
verted into  an  emulsion.  From  experiments  I have  made 
I am  able  to  state  that  the  common  opinion  that  the  dif- 
ferences in  quality  observed  in  various  w*ools  are  owing  to 
their  fatty  matters  is  erroneous,  us  the  pure  wool  obtained 
as  above  yielded  to  the  dyer  colours  as  brilliant  as  those 
presented  by  wool*  in  which  a part  of  the  fatty  matter  still 
remained.  Another  important  fact  connected  with  the 
composition  of  w*ool  is  the  quantity  of  sulphur  it  c ontains, 
which  does  not  appear  to  be  part  of  the  fibre,  as  the  matter 
containing  it  can  be  removed  by  a weak  alkali  without 
destroying  the  fibrous  appearance  of  the  wool,  although 
its  tenacity  is  gTeatly  impaired,  and  its  power  of  taking 
dye  considerably  diminished.  Another  remarkable  fact 
is  that  when  wool  is  bleached  by  sulphurous  acid,  the 


only  agent  known  which  will  effect  that  purpose,  it 
becomes  incapable  of  taking  many  colours,  especially 
the  new  and  brilliant  coal  tar  dyes.  The  long-disputed 
question  among  chemists— how  sulphurous  acid  operate* 
so  as  to  bleach  wool  ? — has  lately  been  solved  by  Messrs. 
Leuchs  and  Weber,  who  have  proved  that  sulphuroua 
acid  unites  with  the  colouring  matter  of  the  wool,  forming 
a colourless  compound,  in  proof  of  which  it  appears 
that  >f  the  wool  is  placed  in  boiling  water  this  colour- 
less compound  is  dissolved,  and  the  w*ool  regains  its 
susceptibility  to  dyes,  though  it  is  slightly  discoloured. 
A slight  amount  of  alkali  added  to  the  boiling  w ater  areally 
facilitates  the  removal  of  this  artificial  sulphuretted  com- 
pound. In  a paper  lately  published  by  Mr.  Grothe,  he 
states  that  100  parts  of  wool  fix,  on  an  average,  0*67  of 
sulphur,  or  1*31  of  sulphurous  acid  to  bleach  it,  and,  prac- 
tically, 100  parts  of  wool  require  about  5 parts  sulphur  to 
be  burnt  to  produce  the  result.  I should  also  state  that 
wool  must  always  be  wet  before  being  submitted  to  the 
fumes  of  sulphur,  and  it  is  always  advantageous  to  pass  it 
previously  through  n soap  lye  or  weak  alkali.  Wool  so 
bleached  should  always  be  well  washed  in  cold  water  to 
remove  the  excess  of  sulphurous  acid,  which  otherwise,  if 
the  wool  were  subsequently  exposed  to  moisture,  might  be 
converted  into  sulphuric  acid,  and  destroy  the  fibre  of  the 
wool.  It  may  be  interesting  to  ladies  to  know  the  procesa 
used  by  a French  scourer,  named  Jolly,  to  restore  Cash- 
mere  shawls  discoloured  by  time.  It  consists  in  dipping 
them  into  a solution  of  sulphurous  acid,  which  bleaches 
the  wool,  but  does  not  affect  the  fast  colours  with  which 
the  fibres  composing  the  patterns  of  the  shawls  are  dyed. 
The  shawls  then  only  require  to  be  washed  and  pressed  to 
be  restored  to  their  original  beauty.  There  is  no  doubt  in 
my  mind  that  a solution  of  sulphurous  acid  might  be  sub- 
stituted for  the  gas  in  bleaching  wool  with  advantage  and 
economy,  owing  to  the  sulphurous  acid  being  in  a more 
condensed  form,  and  in  better  condition  for  effecting  the 
bleaching  process.  A few  years  ago  I took  advantage  of 
the  fuct  that  wool  contains  sulphur  to  produce  upon  it  an 
artificial  lustre.  The  woollen  goods  were  passed  through 
a weak  boiling  solution  of  acetate  of  lead,  washed  carefully 
in  pure  water,  and  submitted  to  the  action  of  high-pressure 
steam,  when  the  lead  combined  with  the  sulphur  of  the 
wool,  producing  galena,  which  gave  the  wool  a lustre.  The 
action  was  regulated  by  generating,  under  the  influence  of 
steam, nascent  sulphuretted  hydrogen  from  a polysulphuret 
of  sodium,  which  facilitated  the  object  in  view.  Wool  is 
generally  dyed  either  in  the  fleece,  after  undergoing  the 
processes  of  washing  and  scouring,  or  it  is  fir*t  spun  into 
yam  or  worsted.  To  describe  all  the  various  methods 
of  dyeing  wool  would  far  exceed  the  limits  of  this 
lecture.  The  operations  of  spinning  wool  into  yam  or 
worsted  are  purely  mechanical,  and  it  is  not  therefore 
within  my  province  to  describe  them.  The  same  remark 
applies  also  to  the  manufacture  of  felt  and  shoddy,  now 
so  extensively  carried  on  in  Yorkshire,  and  I shall  there- 
fore merely  refer  to  one  or  two  point*  having  reference  to 
chemistry,  such,  for  instance,  an  the  working  up  of  the 
wool  or  the  cotton  in  worn-out  fabrics.  To  recover  the 
wool  from  such  fabrics  the  process  is  most  simple,  con- 
sisting simply  in  immersing  them  in  diluted  muriatic 
acid,  and  drying  them  at  a temperature  of  about  220°, 
by  which  means  the  cotton  is  completely  destroyed,  the 
wool  remaining  unaffected.  The  material  is  then  sub- 
mitted to  the  action  of  a “devil,"  which  separates  and 
blows  away  the  cotton,  leaving  the  wool  ready  for  being 
worked  up.  To  remove  the  vegetable  fibre  with  the 
view  of  applying  it  to  the  purposes  for  which  it  is 
adapted, — as  the  paper  manufacture,  for  instance, — the 
following  process  has  been  devised  by  Mr.  F.  O.  Ward 
and  Captain  Wynants.  The  mixed  fubric  is  submitted  to 
high  pressure  steam  (60  to  80  lbs.  to  the  square  inch), 
and  under  the  influence  of  this  high  and  moist  tempera- 
ture the  vegetable  fibre  remains  unchanged,  whilst  the 
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animal  one  is  so  much  disorganised  that  when  the  rags  are 
removed  from  the  receptacle  and  dried,  and  submitted 
xo  the  action  of  a beating  machine,  the  cotton  fibre  re- 
mains intact*  whilst  tho  animal  matter  falls  to  the  bottom 
of  the  machine  in  tho  form  of  a dark -coloured  powder 
mixed  with  small  lumps  of  the  same  substance  ; this 
rcsiduo  has  been  advantageously  applied  as  a manure, 
by  these  gentlemen,  under  the  name  of  «•  ulmatc  of 
ammonia.”  I am  happy  to  state  that  chemical  science 
has  discovered  several  means  of  distinguishing  cotton 
from  wool  when  employed  in  the  same  fabric,  and 
even  of  determining  their  respective  weights  in  tho 
same  ; but  the  aid  of  the  magnifying  powers  of  the  micro- 
scope is  often  required  in  investigating  the  mixtures  of 
wool  with  flax,  cotton,  jute,  &c.,  which  arc  now  so  ex- 
tensively and  so  ingeniously  spun  together.  The  descrip- 
tion of  these  processes,  however,  would  involve  so  much 
technicality,  and  require  so  much  time,  that  I must  not 
trouble  you  with  their  details.  The  same  remarks  apply 
to  the  means  used  for  distinguishing  the  materials  used  in 
mixed  fabrics  of  silk  and  cotton,  or  silk,  wool,  and  cotton. 

Silk. — This  material  has  always  been  highly  esteemed, 
owing  to  its  remarkable  durability,  and  to  the  beauty  of 
the  fabrics  produced  from  it.  Thus,  the  Chinese  have 
used  silk  from  time  immemorial,  and  the  Homans  held  it 
in  such  high  estimation  that,  at  the  time  of  the  Caesars, 
silk  was  worth  its  weight  in  gold.  The  most  interesting 
fact  for  us  is  the  date  of  tho  introduction  of  the  silkworm 
into  Europe;  it  is  related  that  in  a.d.  555  two  monks,  re- 
turning from  the  Hast*  concealed  some  silkworms*  eggs  in 
their  staves,  and  having  succeeded  in  rearing  the  worms, 
their  culture  soon  spread  through  Greece  and  Turkey,  and 
gradually  found  its  way  into  Italy  towards  ihe  twelfth 
century.  The  silk  in  use  at  the  present  day  is  chiefly  de- 
rived from  the  Bombyx  mori,  but  the  extensive  disease 
which  has  during  the  last  eight  or  ten  years  destroyed  very 
large  numbers  of  the  worms,  has  given  rise  to  great  efforts 
to  introduce  some  new  species,  two  of  which,  the  Bombyx 
mylitta,  feeding  on  the  Palma  christi  or  castor-oil  tree,  and 
the  Bombyx  alianthue,  feeding  on  the  plant  from  which  it 
is  named,  have  been  to  some  extent  successful.  The 
material  forming  the  silk  is  secreted  in  two  glands  placed 
on  the  side  of  the  animal’s  body,  whence  it  passes  into  an 
organ  called  the  spinaret,  on  each  side  of  which  are  two 
other  glands,  which  secrete  a gummy  substance,  and  this 
uniting  with  the  former  forms  the  silk  fibre.  Permit  me 
to  add  here  a fact  which  I think  will  interest  you — vis., 
the  extraordinary  weight  of  silk  which  a small  weight  of 
eggs  will  yield.  Thus,  four  ounces  of  eggs  will  yield 
87*900  to  117,000  cocoons  ; and  as,  on  an  average,  a pound 
of  silk  requires  270  cocoons,  the  four  ounces  of  eggs  will 
give  4.2a  lbs.  of  silk,  or  100  lbs.  of  cocoons  yield  generally 
Sjlbs.,  or  about  14  per  cent,  of  silk.  The  production  of 
silk  fibre  from  cocoons  is  extremely  simple.  It  is  effected 
by  placing  the  cocoons  in  boiling  water,  which  softens  or 
dissolves  the  gummy  matter  which  binds  the  fibres 
together,  and  the  end  of  the  fibre  being  detachedand  placed 
on  a reel,  is  easily  wound.  This  is  the  state  in  which  it  is 
usually  imported  into  this  country  under  thename  of  raw 
silk.  When  two  or  more  of  these  fibres  ore  slightly  twisted 
together  they  form  what  it  is  called  tram  or  weft,  and 
when  two  of  the  threads  are  twisted  in  opposite  directions 
and  laid  together  they  form  organ rine  or  warp.  To  render 
this  substance  susceptible  of  dyeing,  it  is  necessary  to  re- 
move the  gum  by  an  operation  called  boiling  off,  which 
consists  simply  in  boiling  the  silk  for  some  time  in  a soap 
lye,  and  washing  and  wringing  it  well  afterwards,  in  which 
operation  it  loses  about  21  per  cent.  The  following  table 
will  show  the  chemical  composition  of  silk 

Gelatino 19*08^ 

Albumen 25*47  \ Commercial  yield, 

Wax  and  fatty  substances  1*45  79  per  cent,  of  silk. 

Silk  fibre 54*ooJ 

— 100*00 


Fibroins. 

Carbon,  48*55;  hydrogen,  6-50;  nitrogen,  17*35;  oxygen 
and  sulphur,  27  62. 

Conditioning  Silk. — This  expression  implies  the  ascer- 
taining of  the  real  commercial  value  of  silk,  or,  in  other 
words,  its  condition,  and  the  necessity  of  this  has  been  so 
fully  admitted  that  a conditioning  house  has  existed  for 
40  or  50  years  in  Lyons,  and  its  advantages  have  been  so 
fully  appreciated  that  similar  establishments  have  arisen 
and  are  well  supported  in  every  town  on  the  Continent, 
where  dealings  in  silk  to  any  amount  take  place.  I may 
mention,  as  an  instance  of  the  universal  adoption  of  the 
practice,  that  even  in  Crefeld  the  finest  budding  in  the 
town  is  the  conditioning  house.  The  result  is  that  on 
the  Continent  the  intervention  of  the  conditioning  house 
between  buyer  and  seller  has  become  quite  a matter  of 
course,  with  the  happy  result  of  abolishing  a class  of 
dishonourable  dealing  which  is  eating  like  a canker  into 
the  silk  trade  of  Great  Britain.  1 cannot  understand 
why  the  attempts  made  to  introduce  this  admirable 
system  into  our  country  have  hitherto  met  with  so  little 
success,  and  can  only  infer  that  there  is  an  unsoundness 
in  the  trade,  which  places  many  of  the  silk  manufacturers 
to  a great  extent  under  the  control  of  wealthy  merchants, 
who,  it  appears,  are  the  chief  opponents  of  conditioning. 
Otherwise  one  would  suppose  that  its  advantages  to  all 
engaged  in  working  up  this  valuable  product  are  too 
obvious  to  require  demonstration,  for,  taking  the  most 
lenient  view  of  the  matter,  the  average  gain  to  the  manu- 
facturer by  conditioning  w ill  be  not  less  than  five  per  cent., 
and  this  loss  (if  he  does  not  condition)  cannot  be  re- 
covered in  any  subsequent  stage,  $0  that  his  foreign  com- 
petitor has  in  this  respect  alone  an  advantage  over  him  of 
at  least  five  per  cent.  Allow  me  to  conclude  this  lecture 
by  staling  in  a few  words  how  conditioning  is  carried  on. 
Silk  being  an  exceedingly  hygrometric  substance — its 
moisture  varying  constantly  w ith  tho  amount  of  humidity 
and  the  temperature  of  the  atmosphere — the  first  opera- 
tion is  to  ascertain  the  total  amount  of  water  it  contains, 
for  which  purpose  samples,  carefully  selected  from  the 
bale  when  it  reaches  the  conditioning  house,  are  weighed 
in  delicate  scales,  dried  in  hot-air  stoves,  and  re-weighed, 
the  excess  of  moisture  (beyond  the  10  per  cent,  admitted 
to  be  the  average  normal  quantity)  being  then  easily  cal- 
culated. The  second  operation  carried  out  in  the  con- 
ditioning house  is  that  of  boiling  off  the  samples  dried  as 
above,  and  again  drying  and  reweighing,  to  ascertain  the 
quantity  of  soap,  oil,  sugar,  acetate  of  lead,  &c.,  added 
to  give  weight,  and  the  result  of  this  operation  is  to  show 
a loss  of  30,  35,  and  even  40  per  cent,  instead  of  about  21  per 
cent.,  which  is  the  average  amount  of  natural  gum. 
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M.  Robikbt  communicated  the  second  part  of  his 
“ Memoir  on  the  Estimation  and  Analysis  of  the  Gates  in 
Potable  Water*,'*  but  a short  abstract  only,  from  which  wo 
can  extract  no  useful  information,  is  given  in  the  Comptee - 
Bendas. 

A paper  on  “ Hcxylic  Glycol  ” was  presented  by  M. 
Wurtx  ; and  another,  on  " Octylie  Glycol ” by  M.  de 
Clermont.  Hexylic  glycol  M.  Wurlz  has  decided  to  be 
isomeric  with  dihydrate  of  diallyl.  Both  these  glycols, - 
w*e  may  say,  were  obtained  by  the  general  process 
described  for  the  preparation  of  those  bodies. 

M.  V.  do  Luynes  presented  a note  " On  the  Part  ichich 
Erythrite  Plays  in  the  Immediate  Principles  of  Certain 
Lichens.”  The  author  considers  the  constitution  of 
erythrine  as  analogous  to  that  of  the  compound  ethers  (of 
fatty  bodies,  for  example),  and  considers  that  erythrite 
pre-  exists  there,  just  os  glycerine  exists  in  fatty  bodies. 

M.  Maumenf-  communicated  a note  " On  Bickloraeetic 
Acid”  which  he  forms  by  placing  monochloracetic  acid 
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in  contact  with  dry  chlorine  gM.  The  reaction  i*  finished 
in  twenty-four  hours,  and  then  it  i»  only  ncccsaary  to 
drive  off  the  hydrochloric  acid  over  a water  bath,  after 
which  the  bichloraeetic  acid  ia  left  pure.  The  author 
describes  the  silver  salt,  and  the  results  of  its  analysis. 
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A Count  oj  Tuelce  Ledum,  by  Dr.  Tehct,  F.R.S.  De- 
livered at  He  Royal  School  of  Mines,  Museum  of  Practical 
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{Continued  from  page  it.) 

We  proceed  next  to  a subject  of  the  very  highest  interest 
to  geologists,  and  one  which  of  late  has  excited  great 
attention.  I allude  to  that  of  metamorphism. 

In  the  glossary  of  the  44  Principles  " of  Sir  Charles 
Lyell,  mctamorphic  rocks  are  defined  to  be — (these  are  his 
words)— 44  a stratified  division  of  hypogene  rocks,  highly 
crystalline,  such  as  gneiss  and  mica  schist,  and  so  named 
because  they  have  been  altered  by  plutonic  action."  By 
“hypogene"  Sir  Charles  Lyell  means  what  he  terms 
44  neiherform  " — from  below'.  This  definition,  I should 
state,  is  found  in  the  “ Principles  " published  in  1853.  I 
have  not  referred  to  see  whether  it  has  been  altered  in 
subsequent  editions.  I venture  to  submit  that  this  defini- 
tion is  limited  in  its  scope,  and  not  very  precise  in  its 
construction.  The  last  clause— “they  have  been  altered 
by  plutonic  action,"  or,  in  plain  English,  “they  have  been 
changed  by  heat" — might  mean  that  the  rocks  referred  to 
were  originally  the  direct  result  of  44  plutonic  action,"  and 
had  undergone  a further  change  by  heat  while  in  their 
present  position.  The  introduction  of  the  words,  “subse- 
quent to  their  deposition,"  after  the  word  “ because," 
would  make  the  author's  meaning  clear.  The  definition 
is  limited  in  its  scope,  as  it  excludes  from  consideration 
every  change  in  strata  of  sedimentary  origin  which  does 
not  proceed  from  the  operation  of  heat  alone.  We  shall 
see,  by-and-by,  numerous  examples  of  metamorphism 
where  plutonic  action  has  had  nothing  to  do  with  it.  The 
term  “metamorphism " should  have  a much  wider  ac- 
ceptation, and  embrace  all  the  changes  in  the  chemical  and 
physical  characters  of  sedimentary  and  all  other  rocks, 
caused  cither  by  thermal  action — by  the  operation  of 
chemicai  forces  within  the  mass,  or  by  the  chemical 
action  of  other  matter  from  without,  whether  gaseous  or 
liquid.  I will  explain  these  points  in  the  courso  of  the 
present  lecture. 

The  subject  of  metamorphism,  I say,  is  one  of  the 
highest  geological  interest,  and  although  several  able  and 
original  observers  have  specially  directed  their  attention 
to  it,  yet,  like  so  many  other  fields  in  nearly  every  depart- 
ment of  science,  it  is  as  yet  comparatively  unexplored.  It 
requires  both  chemical  and  geological  knowledge  to  in- 
vestigate it  successfully.  These  two  sciences  must  go  hand 
in  hand.  To  communicate  what  is  known  on  the  subject 
would  occupy  several  lectures,  and,  therefore,  on  the 
present  occasion,  I shall  endeavour  to  present  you  with  a 
classification  of  what  has  been  actually  established,  or 
may,  I think,  be  fairly  deduced. 

The  first  phase  of  the  subject  of  which  I shall  speak  is 
metamorphism  by  heat  alone,  without  loss  of  matter.  One 
of  the  simplest  conceivable  cases  of  this  kind  is  the  de- 
position of  silica  in  the  form  of  sand,  its  consolidation  into 
sandstone,  and  the  prismatic  or  columnar  structure  com- 
municated to  this  sandstone  by  the  operation  of  heat  alone, 
exactly  similar  to  what  we  see  occurring  in  our  blast 
furnaces.  I have  placed  before  you  illustrative  specimens 
from  blast  furnaces.  This  was  a piece  of  common  sand- 
stone. It  was  there  exposed  for  a long  time — it  may  have 
been  for  several  years— to  a high  temperature.  You  observe 
for  yourselves  the  change  which  it  has  undergone.  It  has 
become  columnar,  breaking  into  small  pieces,  and  remind- 


ing one  of  basaltic  columns  in  miniature.  This  has  taken 
place  by  the  operation  of  heat  alone.  There  is  another 
curious  specimen  from  the  hearth  of  a blast  furnace, 
showing  the  transformation  of  sandstone  into  some- 
thing apparently  quite  different.  This  is  a piece  of  the 
sandstone  in  its  original  state,  grit  stone,  unmistakably. 
There  is  a piece  of  the  same  sandstone  after  exposure  to  a 
long  continued  heat  during  some  years.  No  metamorphism 
can  be  more  complete  than  that.  There  are,  in  addition, 
certain  points  of  interest  in  this  particular  specimen.  You 
may  ask,  “ Are  you  quite  sure  the  change  is  due  to  heat 
alone?" — a very  proper  question  to  put;  and  I regret 
that  I cannot  give  you  a very  satisfactory  and  perfectly 
certain  answer.  It  is  just  possible  that  certain  alkaline 
vapours  produced  by  the  blast  furnace  may  have  acted 
upon  it;  but  that  is  mere  conjecture.  It  contains  minute 
particle  of  metallic  iron  disseminated  through  the  mass  ; 
and  altogether  it  is  one  of  the  most  singular  and  interesting 
specimens  illustrative  of  mctamorphic  action  by  heat  that 
I have  met  with  in  the  course  of  many  years'  search.  I 
call  your  attention  especially  to  those  two  specimens — the 
one  the  original  sandstone,  and  the  other  the  meta- 
morphosed stone.  Here  is  another  specimen,  from  Norway, 
which  I received  many  years  ago  from  Mr.  David  Forbes. 
It  is  a mica  schist  which  had  been  exposed  to  a long 
continued  heat  in  a blast  furnace  there.  You  will  see  that 
it  has  undergone  considerable  alteration  in  structure,  or 
the  original  structure  has  become  very  much  developed 
and  more  conspicuous.  "We  have,  then,  a supposed  con- 
version of  amorphous  carbonate  of  lime  into  sacehnroidal 
limestone  by  heat  alone.  I may  mention  an  observation 
by  Darwin,  at  St.  Jago,  Cape  dc  Verde  Islands.  He  says 
that  a stream  of  lava  overflowed  Muschelkalk,  which,  for 
several  inches  from  the  line  of  contact,  waa  converted 
into  beautifully  crjstalliscd  marble.  We  have  already 
discussed  this  point  on  a former  occasion. 

Then  there  is  a metamorphism  due  to  a rearrangement 
of  particles,  forming  new  chemical  compounds.  This  is 
a grand  object  of  inquiry,  but  one  which,  as  yet,  is  ex- 
tremely imperfectly  investigated.  I may  mention  ns  an 
example  the  transformation  of  clay  slate  into  that  strati- 
fied rock  called  gneiss.  The  transition  in  some  cases  is 
found  to  be  most  gradual.  I would  mention  the  result 
simply  of  Carius's  analyses  of  six  diftcrtnt  specimens  from 
Ldhen,  in  Saxony,  illustrating  the  gradual  passage  of  clay 
elate  into  gneiss — clay  slate  distinct  at  the  one  end,  and 
gneiss  at  the  other.  He  did  not  succeed  in  detecting  any 
appreciable  difference  in  ultimate  chemical  constitution. 
1 mean  by  that,  that  the  specimens  all  contained  the  same 
percentage  of  silica,  lime,  and  so  on,  though  the  particles 
were  arranged  differently  in  all  the  different  specimens. 
In  Switzerland,  in  the  Churwralden Thai,  is  abed  of  gneiss 
between  two  beds  of  fossiliferous  slate.  The  slate  is  every- 
where unchanged,  both  above  and  below  ; and  the  lower 
bed  is  of  great  thickness,  thus  proving  that  the  gneisa 
could  not  have  been  heated  from  below,  or  to  any  great 
extent.  That  would  give  u?  reason  to  believe  that  gneiss 
has  been  the  result  of  what  I would  call  44  thenno-hydric 
action,"  of  which  I will  speak  more  by-and-by. 

Then  there  is  a metamorphism  which  takes  place  with 
loss  of  matter.  An  instance  of  this  exists  in  the  dehydra- 
tion of  silicate  of  alumina,  as  in  the  conversion  of  argil- 
laceous deposits  into  slate.  Then  I might  refer  to  porce- 
lain jasper,  which  is  nothing  more  than  a variety  of  clay 
which  has  been  heated  for  a long  time.  Occasionally,  we 
meet  with  specimens  of  this  on  coal-pit  mounds  which 
huve  been  spontaneously  ignited,  and  where  the  car- 
bonaceous shale  has  been  slowly  burning  for  many  years. 
There  is  a well-known  locality — Fiery  holes,  near  Dudley, — 
where  you  will  meet  with  magnificent  specimens  of  this. 
You  will  sometimes  find  a fragment  consisting  of  alternate 
bands  of  red  and  greyish  green,  as  distinct  as  possible.  As 
another  example  of  metamorphism  by  loss  of  matter,  I 
might  mention  the  intrusion  of  trap  into  coal,  where  the 
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cqal  is  coked  in  the  immediate  vicinity  of  the  trap,  and 
certain  volatile  products  are  formed,  the  coal  suffering  loss 
of  matter  in  this  case  ; but  it  is  astonishing  to  observe  to 
how  slight  an  extent,  apparently,  this  alteration  due  to  the 
intrusion  of  trap  takes  place.  X have  very  often  par- 
ticularly noticed  this  in  collieries  where  trap  has  been 
intruded. 

Intermixture  with  contiguous  matter  is  another  source 
of  motaiuorphism.  I will  mention  one  example,  where  a 
pyroxenic  rock,  of  which  Bunsen  speaks  very  copiously 
in  his  paper  on  the  volcanic  phenomena  of  Iceland,  is 
traversed  by  a dyke  of  trachyte.  This  dyke  in  the  in- 
terior is  pure  white,  and  beeomes  darker  and  more  fer- 
ruginous as  it  approaches  the  surrounding  rock.  He  took 
specimens,  and  analysed  them,  from  the  interior  of  the 
dyke,  from  the  cheek  of  the  dyke,  and  also  from  a part  of 
the  surrounding  rock.  I should  tell  you  that  Bunsen,  in 
this  paper,  says  that  two  kinds  of  materials  have  been 
mected  by  volcanic  action.  One  of  these  is  typified  by 
the  trachytic  rock,  which  is  rich  in  silica,  containing  about 
80  per  cent,  of  silica.  Obsidian  is  an  example  of  this 
material.  The  other  substance  is  the  pyroxenic  mass, 
containing  about  50  per  cent,  of  silica.  These  are  the 
details  of  the  analyses  of  the  three  kinds  of  specimens 
which  Bunsen  procured  : — 


Frnra  the 

From  tho 

From  the  rock 

centre  of 

cheek  <>f 

inimciiiutvly 

the  vein. 

the  vciu. 

miiTi  binding 

the  vein. 

Silica  • 

78*95 

66*18 

SO'25 

Altunina  • * 

7*71 

9*74 

1255 

Protoxide  of  iron 

4J> 

12*05 

16*13 

Lime  . . , 

>55 

449 
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Magnesia  . 

0*42 

3*04 

7*59 

potash  • 

2*48 

0 94 

0*34 

Soda  . . 

457 

3*56 

2*04 

100*00 

100-00 

100*00 

The  material  taken  from  the  cheek  of  the 

vein  or  dyke 

represents  a mixture  of  o*6  of  the  pyroxenic  mass  with 
1*0  of  Bunsen's  normal  trachyte,  which  is  well  typified  by 
the  analysis  of  the  substance  taken  from  the  centre  of  the 
dyke.  He  finds  from  these  three  analyse*  that  there  has 
been  a most  gradual  passage  from  the  trachytic  dyke  into 
the  pyroxenic  rock,  as  the  two  came  in  contact.  This, 
then,  is  an  example  of  metamorphism  by  admixture  with 
contiguous  matter. 

Meta  morphism  is  occasioned  also  by  thenno-hydric  ac- 
tion. I take  these  two  Greek  words,  though  I might  call 
it  “ thermo-aqueous/ ' which  appears  to  me  to  be  a very- 
good  term  to  express  this  process.  1 have  already  brought 
before  you  several  remarkable  instances  of  this  action  when 
speaking  of  Daubree's  researches.  You  will  remember  the 
action  of  w-ater  at  400*  C.  upon  glass.  In  some  of  the 
experiments  part  of  the  glass  operated  upon  was  only  ex- 
posed to  steam.  This  is  a point  well  deserving  of  careful 
note.  The  tubes  were  not  filled,  but  notwithstanding,  the 
portion  of  the  glass  exposed  only  to  the  action  of  steam 
was  acted  upon  with  equal  intensity  with  the  glass  exposed 
to  the  direct  action  of  the  liquid  water.  This  is  a point 
which  really  has  an  important  bearing  on  geological  phe- 
nomena, considering  the  influence,  or  what  may  be  the 
influence,  of  superheated  steam.  The  nutur.il  volcanic 
glass,  obsidian,  you  remember,  was  similarly  acted  upon 
by  water  at  this  high  temperature.  It  completely  lost  its 
vitreous  character,  and  was  changed  into  a crystalline 
fine-grained  trachyte.  The  powder  under  the  microscope 
presented  alt  the  characters  of  felspar.  Obsidian  differs 
from  felspar  in  containing  a little  more  silica,  and  this  is 
easily  removed  along  with  the  alkaline  silicate  dis- 
solved out  of  the  glass,  the  residue  consisting  of  felspar. 
Further,  1 may  call  to  your  recollection  that  pure  kaolin 
— china  clay — when  heated  under  similar  conditions  with 
the  concentrated  water  of  the  mineral  springs  of  Plum- 

'-res,  which  contains  alkaline  silicate  in  solution,  under- 


went a remarkable  transformation.  It  waa  changed  into  a 
solid  confusedly-crystallised  substance.  The  crystals  were 
in  Hmall  prisms,  which  scratched  glass.  This  substancq 
w an  not  acted  upon  hy  hydrochloric  acid.  It  was  a double 
silicate  of  alumina  and  alkali,  having  all  the  properties  of 
felspar,  and  w-as  mixed  with  a little  crystallised  quartz. 
Thus,  then,  you  take  this  pulverulent  amorphous  stuff, 
china  clay,  and  by  exposing  it  to  the  action  of  hot  water, 
such  as  we  find  existing  in  various  parts  of  the  world — 
thermal  springs  containing  a little  alkaline  silicate  in  solu- 
tion, you  effect  the  transformation  of  the  china  clay  into  a 
perfectly  solid,  compact,  fclspathic  rock.  Thus,  in  nature, 
argillaceous  beds  may  have  been  readily  felspathised  by  the 
permeation  of  w-ater  containing  alkaline  silicate  under  great 
pressure,  and  at  a high  temperature.  The  quantity  of 
water  required  for  this  purpose  is  very  small — not  greater 
even  than  that  found  mechanically  mixed  with  the  rocks 
themselves  in  situ.  There  is  another  point  deserving  of 
remark.  The  glass  operated  upon  by  I)aubr6e  had  ac- 
quired a decidedly  slaty  structure,  cleaving  easily  into 
leaves  so  thin  that  more  than  ten  could  be  distinguished  in 
the  thickness  of  one  thousandth  of  a metre.  It  recalled, 
he  says,  the  structure  of  certain  crystalline  slaty  rocks. 

As  an  excellent  illustration  of  inetamorphism  which 
appears  to  have  been  effected  by  thermo-hydric  action 
may  be  cited  the  observations  of  Daubrte,  near  Kothau,  in 
the  Vosges.  Syenitic  granite,  as  he  terms  it,  has  pene- 
trated Devonian  bed*,  which,  even  to  the  distance  of 
several  hundreds  of  metres  from  the  point  of  contact,  are 
entirely  modified.  In  certain  points  the  rock  is  wholly 
formed  6T  a mixture  of  lamellar  uugite,  epidote,  and  com- 
pact garnet,  with  some  galena.  In  the  middle  oi  the  rock 
formed  of  these  silicates,  Daubrta  found  numerous  polypes 
perfectly  well  preserved.  Even  the  cavities  left  by  the 
partial  disappearance  of  the  calcareous  substances  of  these 
polypes  was  studded  over  with  crystals  of  the  same  mine- 
ral as  formed  the  matrix.  The  most  abundant  was  black 
hornblende,  in  elongated,  perfectly  defined  crystals,  pene- 
trating occasionally  into  the  crystals  of  quartz,  as  is  fre- 
quently seen  in  the  middle  of  rocks,  having  lost  all 
traces  of  fossils.  Grass- green  garnet,  moreover,  occurs, 
completely  recalling  that  of  Monzoni,  in  the  Tyrol,  and 
of  Drammen,  in  Norway.  Large  crystals  of  axinite 
were  also  discovered  by  I)aubr6e,  of  which  the  presence 
had  not  been  previously  recognised,  under  similar  con- 
ditions, in  fossiliferoua  rocks.  I will  now  give  you  his 
resume,  translated  as  near  as  possible.  He  remarks 
" The  organic  remains  so  well  preserved  at  Rothuu  deserve 
to  be  regaided  as  classical  monuments  of  metamorphism. 
They  teach  us,  in  fact,  that  a rock  incontestably  of  sedi- 
mentary origin  is  now  formed  of  anhydrous  and  crystal- 
lised silicates,  such  as  augite,  hornblende,  garnet,  epidote, 
and  axinite ; and,  further,  that  this  rock  has  been  pro- 
foundly transformed  without  notably  softening,  since  the 
dflicateMte*"  [as  he  terms  them  : we  cannot  find  exactly  the 
same  word  in  English]  " of  the  surface  of  the  polypes  are 
well  preserved  in  it."  Metamphorism  of  this  kind  explains 
how  the  angular  edges  of  numerous  fragments,  which  are 
very  often  met  with  in  granites  from  the  most  different 
localities,  should  have  been  preserved.  Daubr&e  insists 
especially  upon  the  connection  between  the  me tamorphism 
of  stratified  beds  and  dislocation,  and  the  connection  of 
dislocation  with  the  occurrence  of  thermal  waters.  All 
that  you  require  is  immense  pressure  at  great  depths  and 
corresponding  degrees  of  temperature.  He  has  calculated 
that  over  three-quarters  of  the  globe  thermal  w aters  can- 
not rise  except  by  overcoming  tho  pressure  of  the  water  of 
the  ocean,  which  on  tho  average  may  be  taken  at  200 
atmospheres. 

Another  mode  of  metamorphism  is  by  the  removal  of 
part  of  the  constituents  of  a rock  by  the  mechanical  action 
of  water.  The  washing  out  of  argillaceous,  ferruginous, 
or  other  mechanically-mixed  matter  from  a sandstone  rock, 
and  the  transformation  of  this  into  quartzite,  which  is  re* 
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girded  as  a metamorphosed  sandstone,  it  fm  instance  o*  springs  containing  sulphuretted  hydrogen  rising  through 
this  hind  of  metamorphism.  The  blending  together  of  the  limestone  which  is  changed  into  gypsum  in  the  vicinity  of 


grains  of  quartz  may  be  so  intimate  as  to  have  obliterated 
the  evidence  of  the  original  structure,  and  the  rock  might 
be  supposed  to  have  been  deposited  as  such  from  water  ; 
but,  according  to  Coquand,  with  attention,  it  is  essy  to 
discover  rounded  grains  of  quartz,  and  to  establish  the 
passage  from  sandstone  into  quartzite.  Subsequent  to  the 
removal  of  foreign  matter  there  may  be  agglutination  of 
the  grains  by  the  deposition  of  dissolved  silica. 

There  is  metamorphism  by  the  solvent  action  of  liquids. 
This  is  a very  important  part  of  our  subject.  1-may  men- 
tion, as  an  example,  water  containing  carbonic  acid  in 
solution.  This  solvent  action  takes  place  on  a large  scale 
upon  the  so-called  igneous  rocks  containing  silicates,  which 
are  slowly  decomposed  by  water  impregnated  with  carbonic 
acid.  The  matter  dissolved  out  may  be  again  deposited  in 
various  states  of  combination,  as  we  have  seen  in  a previous 
lecture.  I spoke  especially  of  the  decomposition  of  silicate 
of  lime  by  this  means.  I now  just  recur  to  it  in  order  to 
bring  it  in  as  part  of  this  series  of  metuinoiphic  actions. 

Metamorphism  takes  place  by  the*  deposition  of  matter 
from  solution.  Silicification  is  an  example  of  this  kind  of 
metamorphism.  At  Kolmar,  in  Alsace,  musehelkalk  in 
contact  with  granite  is  changed  into  hornstono  from  the 
action  of  springs  containing  silica.  The  same  is  observed 
in  Kentucky  and  Indiana  on  a great  scale. 

We  have  also  a metamorphism  by  double  decomposition 
from  the  action  of  aqueous  solutions.  This  is  a point 
which  has  been  only  very  imperfectly  investigated.  "You 
will  remember  that  wc  examined  some  of  the  theories  on 
this  subject  with  reference  to  the  formation  of  dolomite. 

Metamorphism  by  the  addition  of  water  is  another  mode 
in  which  this  phenomenon  occurs.  As  an  example  of  this 
1 may  mention  that  anhydrite — the  anhydrous  form  of 
gypsum— may  be  seen  at  St.  Gothard  in  every  stage  of 
conversion  into  gypsum.  At  Berry  Head,  near  Torquay, 

1 think  1 have  observed  something  of  the  same  kind  in  a ' 
vein  of  red  hsematite,  or  red  iron  ore.  1 got  specimens  of 
the  red  iron  ore  from  above  and  below.  Where  it  was 
being  eomstantly  washed  by  the  water  of  the  sea  it 
appeared  to  be  passing  into  brow'll  oxide  of  iron. 

There  is  also  metamorphism  by  oxidation  and  hydration. 
Take  the  case  of  carbonate  of  protoxide  of  iron  in  our  rt>al 
measures,  which  is  converted  into  brown  iron  ore  by 
exposure  to  the  weathering  action  of  air  and  moisture. 
This  action  must  have  prevailed  over  large  areas.  There 
is  no  doubt  that  those  extensive  deposits  of  brown  ore  in 
Northamptonshire  have  been  produced  in  this  way,  having 
boon  originally  carbonate  of  iron,  which  has  been  con- 
verted, by  the  conjoint  action  of  air  and  moisture,  into 
brown  ore  of  which  the  deposits  now  consist. 

Metamorphism  is  occasioned  in  some  cases  by  volcanic 
exhalations.  Amongst  these  exhalations  1 may  mention 
steam,  hydrochloric  acid,  carbonic  acid,  and  sulphuretted 
hydrogen.  We  shall  consider  these  more  particularly  in  our 
next  lecture.  As  an  example  of  such  metamorphism,  I may 
mention  obsidian,  which  is  decomposed  by  the  hydrochloric  j 
acid  vapour,  leavings  residue  of  white  clay,  the  iron  being  j 
dissolved  out  and  washed  away.  There  is  a volcano  in  Java, 
the  whole  crater  of  which  is  filled  with  boiling  mud,  from 
which  hydrochloric  acid  escapes.  It  is  dangerous  even  to 
approach  this  volcano,  in  consequence  of  the  changes  pro- 
duied  by  the  action  of  the  acid  We  have  already  men- 
tioned the  production  of  gypsum  in  Iceland  by  the  action 
of  sulphurous  acid  on  palagomte  rock.  We  have  sulphu- 
retted hydrogen  in  mineral  springs,  and  this  doubtless  has 
played  an  important  part  in  the  production  of  many 
metalliferous  veins.  1 he  hydrogen  of  the  gas  becomes 
oxidised  by  the  action  of  the  air,  and  the  sulphur  is 
deposited.  Is  any  sulphurous  acid  formed  with  or  with- 
out the  presence  of  carbonate  of  lime  ? If  bo.  sulphite  of 
lime  would  be  produced,  and  would  be  afterwards  changed 
into  sulphate  of  lime.  At  Aix  and  in  Tuscany  there  are 


the  springs. 

The  last  observation  I have  to  make  relates  to  a point  ot 
great  importance,  which  has  been  brought  lorth  quite 
recently  and  very  prominently  by  Bischoff.  It  is  the  change 
of  volume  consequent  on  the  decomposition  of  igneous 
rocks  by  carbonic  acid  and  water.  We  know  that  they 
have  been  derived  from  pre-existing  rocks,  and  this  change 
can  only  have  been  effected,  or  to  a great  extent,  at  all 
events,  by  carbonic  acid.  The  decomposition  of  the 
silicates  of  these  rocks  has  been  effected  mainly,  with- 
out doubt,  by  the  action  of  carbonic  acid.  Carbonate! 
have  been  produced,  and  the  silica  has  been  separated.  This 
action  gives  rise  to  an  enormous  difference  of  volume.  We 
will  take,  for  example,  basalt,  having  a volume  of  33*33- 
On  weathering  that  basalt,  and  converting  it.  by  the  action 
of  carbonic  acid,  into  quartz,  kaolin,  carbonate  of  iron, 
carbonate  of  lime,  carbonate  of  magnesia,  carbonate  of 
potash,  and  so  on,  that  volume  of  33*33  becomes  70  93. 
Now,  imagine  a great  rock,  consisting  of  silicates,  thus 
decomposed,  and  converted  into  these  substances — quartz, 
kaolin,  and  so  on — by  the  action  of  carbonic  acid,  and 
Bee  what  a great  increase  of  volume  must  have  taken 
place.  Probably  this  is  an  action  which  may  hare 
played  an  important  part,  at  all  events,  in  the  conforma- 
tion of  land.  One  other  consideration,  and  I have  done. 
The  decomposition  of  these  rockB  by  carbonic  acid  involves 
the  extraction  of  that  gas  from  the  atmosphere,  and  its 
fixation.  To  this  subject  Eblemen  has  called  attention 
in  a very  prominent  way.  The  conclusion  is,  thut  in 
ancient  periods  there  must  have  been  carbonic  acid  in  the 
atmosphere  to  a much  greater  extent  than  at  present,  and 
that  it  must  have  been  slowly  removed.  There  is  no 
doubt  that  it  must  have  been  a very  influential  geological 
agent. 

NOTICES  OF  BOOKS. 

The  Scottish  Black-rain  Shctccrs  and  rumice-stone  Shoals  of 
the  Years  1862  and  1863.  By  the  ltev.  James  Rust, 
A.M.,  Minister  of  Plains.  Edinburgh:  Blackwood  and 
Sons.  1864. 

Tuesday,  January  14,  186*,  will  be  a day  long  remem- 
bered by  the  washerwomen  and  gudewives  of  Slains,  a 
parish  lying  on  the  coast  of  Aberdeenshire.  The  weather 
for  the  fortnight  previous  had  brought  plenty  of  soft 
water  lor  washing,  but  of  necessity  had  been  eminently 
unfavourable  for  drying.  The  morning  of  Tuesday,  how  - 
ever, opened  bright  and  clear,  with  a pleasant  breeze  from 
S.S.E.,  which  promised  well  for  the  final  success  of 
laundry  operations,  and  we  may  imagine  the  women  “up 
in  the  morning  airly,’*  and  $oon  the  enow  of  well- 
w ashed  linen  covered  the  greens  around  the  village. 

But  there  was  nae  luck  about  the  house  upon  that 
washing  day.  Later  in  the  morning  the  estimable  minister 
of  the  parish,  looking  out  of  the  manse  window,  saw*  far 
out  at  sea  a “ large,  dense,  black,  smoky,  fearful-looking 
cloud  ” driving  shorewards.  As  it  came  on  it  Bent  forth  a 
heavy  shower  of  rain,  which— worse  than  a Scottish  mist — 
proved  a decided  mystification.  The  water  that  fell  was 
black  as  ink,  and  the  consternation  of  the  gudewives  as 
they  regarded  the  appearance  of  the  linen  on  which  they 
had  bestowed  ro  much  soap  and  labour,  may  be  more 
easily  imagined  than  described. 

Nor  was  the  gudeman  saved  from  all  vexations.  He 
wanted  soft  water  to  shave  himself  with,  and  the  sooty 
mixture  brought  from  the  butt  curdled  and  mottled,  but 
obstinately  refused  to  make  a lather.  It  was  unequivo- 
cally acid,  and  had  moreover  a sulphurous  smell ; 
altogether  it  seemed  dear  that  the  Prince  of  Darkness 
must  have  been  at  work  in  the  parish  of  Slains  that  day. 
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But  the  black  rain  was  not  the  only  startling  pheno- 
menon, Immediately  after  it  fell  the  sea  floated  to  land, 
and  left  stranded  along  the  shore,  rast  quantities  of 
pumice-stone,  some  fragments  of  which  weighed  as  much 
as  half  a pound. 

Whence  could  these  and  the  soot  and  sulphur  have  < 
come  ? That  is  the  question  which  the  Rev.  Mr.  Rust  sits  I 
himself  down  to  answer,  and  after  investigating  several  1 
theories  propounded,  finally  connects  the  phenomena  with 
an  eruption  of  Vesuvius  which  happened  two  days  before 
thev  occurred.  To  go  further  into  the  matter  would  be 
to  deprive  our  readers  of  some  of  the  pleasure  of  reading 
a well- written,  amusing,  and  instructive  little  book,  to 
which,  therefore,  we  refer  them  for  the  full  narrative  and, 
to  our  mind,  conclusive  reasoning  of  the  author. 


Annalen  der  Chemie  und  Pharmacie.  June,  1864. 


Tmr  journal  opens  with  a paper  by  Hcintz  “ On  Diglycolic 
Acid”  the  conclusion  arrived  at  being  that  the  constitu- 
tion of  this  body  is  best  expressed  by  the  formula — 


Hf°  ;n  1 


“ A Contribution  to  the  Knowledge  of  Coniine,”  by 
Werthcim,  details  an  elaborate  determination  of  the  vapour 
density  of  Azoconhydrin  -OgH^NjO,  and  also  the  proper- 
ties of  Conylen,  and  some  of  its  derivatives — bodies  of  small  1 
interest  to  our  readers. 


Translations  of  papers  by  Dr.  Stenliousc  “On  Sitro- 
Erylhioglucin ” and  “On  Munjeet”  follow*. 

An  account  of  “ Some  Experiments  on  Vegetation,”  by 
Dr.  Stohmann,  succeeds,  the  results  of  which  show  that 
maize  is  a much  more  exhausting  crop  than  beans,  and 
that  after  a maize  crop  you  may  safely  calculate  on  a 
good  yield  of  beans ; and  further,  that  from  a soil  from 
which  you  can  reap  no  maize  you  raav  gather  a rich  crop 
of  beans. 

Papers  by  II.  niasiwetz  and  Barth  “ On  Xetc  Products 
of  the  Decomposition  of  Guaiacunx  Resin,”  and  on  a new 
body  homologous  with  orcin  and  obtained  from  galba- 
num,  we  have  referred  to  before. 

Dr.  FrankUnd's  paper  “ On  the  Combustion  of  Iron  in 
Compressed  Oxygen  ” is  also  translated.  The  only  other 
paper  we  need  mention  is  a short  one  on  the  properties  of 
cuprous  chloride.  This  salt,  it  is  well  known,  darkens 
when  exposed  to  light,  inconsequence,  says  the  author  of 
this  paper,  of  the  formation  of  an  oxynubchloride.  The 
author  gives  an  easy,  method  of  preparing  cuprous  chlo- 
ride, which  consists  in  dissolving  equal  equivalents  of 
sulphate  of  copper  and  common  salt  and  passing  sulphu- 
rous acid  through  the  solution.  The  cuprous  chloride 
separates  out  as  a white  crystalline  powder,  which  must 
be  washed  by  decantation  with  aqueous  sulphurous  acid. 


The  Ophthalmic  Review  : a Quarterly  Jrrumal  of  Ophthalmic 

Surgery  and  Science.  Edited  by  J.  Z.  Laurence  and  T. 

Windsor.  No.  2.  London  : llardwicke. 

“One  of  the  chief  features  in  the  recent  progress  of 
Ophthalmic  Surgery,”  says  one  of  the  editors  in  a paper 
“On  some  Ophthalmic  Instruments,"  “is  its  gradual  ten- 
dency to  assume  the  characters  of  the  more  exact  sciences,” 
which  is,  unhappily,  more  than  can  bo  said  of  any  other 
brunch  of  medical  science.  The  object  of  the  Ophthalmic 
Review  is  to  promote  this  gradual  tendency,  and  it  deserves 
every  success. 


Poggendorjf' s Annalen  der  Physik  und  Chemie,  No.  0. 
1864. 

Tub  chemical  papers  in  this  number  are  confined  to  a short 
abstract  of  Mr.  Robbins’  paper  “ On  Oxygennesis,”  and 
another  “ On  the  Relative  Atomic  Volume  oj  Vndtcomposed 
Bodies ,”  by  P,  K renters. 


The  Retrospect  of  Medicine , tfc.,  kc.  Edited  by  W. 
Braithwaitk,  M.D.,  and  Jamf.*  Bicaitii waite,  M.D. 
Yol.  xlix.  January  to  June,  1864.  London:  Simpkin, 
Marshall,  and  Co.  1864. 

Wr.  may  content  ourselves  with  announcing  the  punctual 
issue  of  this  extremely  useful  serial. 


NOTICES  OF  PATENTS. 


Communicated  by  Mr.  Vadouax,  Patent  Aorvr,  15,  Bout  ham  ploy 
Building*,  Chancery  l<anc,  W.C. 

Grants  of  Prods  tonal  Protection  for  Six  Months. 

1533.  Wilhelm  August  Abegg,  Westminster  Palace 
Hotel,  Victoria  Street,  Westminster,  “ Improvements  in 
apparatus  for  distilling  spirituous  liquors.” — A commu- 
nication from  Carl  Falkman,  St.  Petersburg,  Russia. 

1538.  William  John  Pughsley,  Christ  Church,  Mon- 
mouthshire, “ Improvements  in  obtaining  sulphuric  acid 
from  the  refuse  * pickle  ’ used  in  tin-plate  works,  and 
1 also  from  sulphate  of  iron  or  green  copperas.” 

1543.  Thomas  Ogden  Dixon,  Stccton -in-Craven,  York- 
shire, “ Improvements  in  stoppers  for  bottles,  jars,  and 
similar  articles,  and  in  means  or  apparatus  for  w ithdrawing 
such  stoppers  from  bottles,  jars,  and  similar  articles.” 

1545.  Janu  s Forbes,  Old  Ford,  Bow,  Middlesex,  “ Im- 
provements in  the  means  of,  and  apparatus  for,  manu- 
facturing sulphate  of  ammonia  and  sulphuric  acid.” — 
Petitions  recorded  June  21,  1864. 

1375.  Frederick  Oldfield  Ward,  Hertford  Street,  May 
Fair,  Middlesex,  “Improvements in  processes  and  apparatus 
for  treating  alkaliferous  minerals  to  obtain  nlkulies,  alka- 
line salts,  alumina,  and  accessory  products.” — Petition 
recorded  June  2,  1864. 

1513.  Richard  Jones,  Botolph  Lane,  Easlcheap,  “An 
improved  method  of  preserving  animal  and  vegetable  sub- 
stances.” —Petition  recorded  June  10,  1864. 

1571.  Joseph  Tirat,  Russell  Place,  Fitzroy  Square, 
Middlesex,  “A  new  voltaic  apparatus  for  the  relief  of 
hernia  in  all  its  forms  and  stages.” 

1577.  Archibald  Turner,  Leicester,  and  James  Clark, 
Manchester,  “ Improved  machinery  or  apparatus  for  vul- 
canising india-rubber,  which  machinery  or  apparatus  ia 
peculiarly  adapted  for  vulcanising  by  the  cold  process,  or 
without  the  application  of  heat.” 

1580.  Janus  Hinks  and  Joseph  Ilinks,  Birmingham, 
Warwickshire,  “ Improvements  in  lamps  for  burning 
parallm  oil  and  other  volatile  liquid  hydrocarbons." — 
Petitions  recorded  Juneii,  1864. 

1587.  George  Timothy  Sims  and  John  Pendley,  Shad- 
well,  Middlesex,  “A  new  composition  for  preventing  and 
removing  incrustation  in  steam  and  other  boilers.”-— 
Petition  recorded  June  24,  1864. 

1599.  Benjamin  Franklin  Stevens,  Trafalgar  Square, 
Middlesex,  “ Improvements  in  the  application  of  petroleum, 
coal-oil,  and  other  similar  substances,  to  the  purposes  of 
heating,  lighting,  and  obtaining  motive  power,  and  in  the 
apparatus  employed  therein.” — A communication  from 
Simon  Stevens,  Now  York,  U.S.A. — Petition  recorded 
June  25,  1864. 

1618  — John  Augustus  Bouck  and  Thomas  Hill,  Man- 
chester, Lancashire,  “An  improved  varnish  for  paper, 
wood,  metals,  or  other  substances,  w hich  invention  is  also 
applicable  to  paper  and  calicoprinting.” — Petition  recorded 
June  28,  1864. 

1655.  William  Edward G edge,  Wellington-sircet,  Strand, 
Middlesex,  “ Improvements  in  the  firework  known  as 
Roman  candle.” — A communication  from  Henri  Frederic 
Favre-Courcl,  Nantes,  France. — Petition  recorded  July  4, 
1864. 

1669.  George  Phillips,  Holbom  Hill,  London,  “Im- 
provements in  the  manufacture  of  aniline  colours.” — 
Petition  recorded  July  5,  1864. 
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Notices  to  Proceed. 

507.  William  Henry  Mellor,  Liverpool,  Lancashire, 
“ An  improved  apparatus  to  be  used  when  fermenting 
malt  liquors  in  casks  or  other  like  close  vessels." — Peti- 
tion recorded  March  1,  1864. 

563.  Thomas  Gray,  Mitcham,  Surrey,  “Improvement* 
in  the  treatment  of ‘jute’  and  ‘jute*  cuttings." — Petition 
recorded  March  5,  1864. 

594.  Nathan  Thompson,  Abbey  Gardens,  St.  John’s 
Wood,  Middlesex,  “ Improvements  in  apparatus  for  stop- 
ping bottles,  jars,  and  other  vessels.'* 

668.  James  Garrick,  George  Square,  Glasgow,  Lanark- 
shire, “ Improvements  in  apparatus  for  inhaling,  breathing, 
and  respiratory  purposes." — Petition  recorded  March  16, 
1864. 

817.  Richard  John  Edwards,  Bow,  Middlesex,  “Im- 
provements in  the  mode  of  toughening  papers  and  other 
substances  to  render  them  suitable  for  the  application  of 
abrasive  substances  and  for  other  purposes,  and  in  appa- 
ratus used  in  such  manufacture." — Petition  recorded  April 
a,  1864. 

1515.  Thomas  Agnew,  jun.,  Manchester,  Lancashire, 
“ Certain  improvements  in  apparatus  for  coating  or  cover- 
ing moulded  or  other  surfaces  with  certain  composition  or 
material." — Petition  recorded  June  18,  1864. 

1525.  Iiichard  Smith  and  Christian  Sieberg,  Glasgow, 
Lanarkshire,  N.B.,  “ Improvements  in  obtaining  colouring 
matters." — Petition  recorded  June  20,  1864. 


CORRESPONDENCE. 


Continental  Science. 

Paris,  July  21,  1864. 

Agricultural  machinery,  thanks  to  the  far-sightedness 
of  the  present  Emperor,  is  making  great  way  in  the  pro- 
vinces. The  Journal  d'  Agriculture  Pratique  announces  a 
grand  trial  of  reaping  machines  to  take  place  at  Amiens, 
under  the  auspices  of  the  Agricultural  Committee  of  that 
city,  towards  the  end  of  the  month,  so  that  the  farmers 
may  see  what  to  buy  for  the  coming  harvest.  Prires  in 
money  and  medals  will  be  given. 

Your  readers,  who,  like  myself,  tasted  Chinese  mutton 
at  one  of  the  late  banquets  of  the  British  Acclimatisation 
Society,  will  be  glad  to  hear  the  Chinese  ram  and  ewe 
that  were  presented  to  the  French  Acclimatisation  Society 
last  year  are  increasing  and  multiplying.  Last  July  the 
ewe  dropped  four  lambs.  She  suckled  three,  and  the 
remaining  one,  to  whom  she  took  a most  unaccountable 
dislike,  for  it  was  one  of  the  prettiest  lambkins  ever  seen, 
had  to  bo  brought  up  by  hand.  Last  January  she  dropped 
three  more,  making  seven  altogether,  all  of  whom  ore 
thriving.  The  mother  is  again  in  that  condition  in  which 
Chinese  ewes  like  to  be  who  love  their  mandarins,  and 
seems  in  no  way  to  have  suffered  from  being  in  n state  of 
confinement,  or,  rather,  I should  say,  captivity,  for  fear  of 
being  misunderstood  when  speaking  of  these  very  prolific 
creatures.  Besides  their  fecundity,  they  possess  the 
advantage  of  making  most  delicious  meat,  and  growing 
wool  of  great  fineness  and  length  of  staple. 

M.  Nobel  announces  that  by  damping  mining  powder 
with  nitroglycerin  its  explosive  power  is  trebled,  and  the 
noise  of  the  explosion  much  less  than  when  ordinary 
powder  is  used. 

In  order  to  increase  still  more  the  constancy  of  the 
Daniel's  battery.  Father  Sccchi  advises  the  use  of  fine 
sand  or  of  powdered  sulphur  in  the  porous  cell,  lie 
accounts  for  its  action  by  supposing  that  when  the  ordi- 
nary liquid  alone  is  used  there  is  greater  liability  to  local 
action  taking  place  upon  the  zinc.  In  a battery,  the  cir- 
cuit of  which  is  closed  for  two  minutes  every  quarter  of 
an  hour,  the  learned  Father  has  used  an  ordinary  piece  of 
commercial  sheet  zinc,  half  a millimetre  in  thickness, 
which  has  continued  in  action  for  more  than  six  months, 


without  showing  the  least  sign  of  corrosion.  For  large 
elements  instead  of  porous  diaphragms  he  uses  bags  made 
of  coarse  linen  cloth,  well  anointed  with  a luting  of  Hour 
and  lime.  Those  who  have  experienced  the  difficulty  of 
procuring  large  porous  cells  would  do  well  to  test  these 
contrivances. 

The  Academy  of  Sciences  at  Vienna  have  offered  a prize 
of  200  ducats  (about  90/.)  for  the  best  research  on  the 
movemenU  of  the  fixed  stars.  The  papers  are  to  be  sent 
in  before  December  31,  1865. 

The  new  Astronomical  Society,  founded  last  year  at 
Heidelberg,  is  doing  good  work.  Some  dozen  of  its  most 
eminent  members  are  computing  the  disturbances  which 
have  taken  place  in  the  movements  of  Mercury,  Venus, 
Mars,  Jupiter,  Saturn,  and  Uranus.  Some  of  them  go 
back  as  far  as  1770.  The  asteroids,  too,  are  receiving 
great  attention  from  a certain  number  of  members,  each 
taking  a planet  under  his  obseivation  and  observing  its 
motions  periodically.  The  society  is  essentially  inter- 
national in  its  character,  and  numbers  amongst  its  members 
not  only  German,  but  English,  French,  Italian,  and 
Russian  astronomers.  Unlike  M.  Leverrier’s  new  society, 
the  Heidelberg  Society  rejects  the  principle  of  giving  prizes 
for  competitive  papers. 

The  experiments  made  by  several  leading  sericiculturists 
on  the  eggs  of  the  Japanese  variety  of  silk- worms,  which 
were  brought  by  M.  Berlandia,  have  for  the  most  part  been 
successful.  Although  a large  number  of  the  eggs  were 
infertile,  yet  these  that  did  hatch  produced  healthy  worms, 
most  of  which  have  now  attained  to  the  cocoon  atage.  The 
experimenters  in  these  foreigners  anticipate  a large  crop 
of  eggs  for  next  year.  If  the  aericiculturists  can  succeed 
in  introducing  the  Japanese  insect  into  France  it  will  be 
of  the  utmost  importance,  for  the  spread  of  disease 
amongst  the  French  worms  has  been  fearful  of  late  years. 

A fine  crystal  of  the  raw  Elban  mineral  pollux  has  just 
been  presented  to  the  mincralogical  department  of  the 
museum  of  the  Ecole  dee  Mines.  This  rare  mineral  ia 
interesting  as,  according  to  the  researches  of  M.  Pisani, 
it  contains  a very  large  proportion  of  ctesium.  Up  to 
the  time  it  was  examined  by  M.  Pisani,  the  ctesium  was 
always  supposed  to  he  potassium  or  sodium.  Those  who 
possess  good  collections  of  minerals  supposed  to  contain 
these  two  alkaline  metals,  should  set  to  work  and  examine 
them  by  the  aid  of  the  spectroscope.  The  trouble  taken 
would  doubtless  be  rewarded  by  the  discovery  of  many 
other  minerals  besides  pollux  containing  ctcsium  or 
rubidium,  hitherto  taken  for  potash  and  soda. 

The  Duke  de  Luynes  and  his  companions  have  just 
returned  from  visiting  the  Holy  Land  and  the  Dead  Sea, 

; and  have  brought  home  with  them  a large  number  of 
specimens  and  observations  of  the  greatest  interest.  It 
strikes  me  thut  this  ia  a much  better  use  to  which  to 
apply  ducal  revenues  than  c ultivating  the  friendship  of 
firemen  and  engine-drivers. 


A Case  of  DiaJysation. 

To  the  Editor  of  the  Chemical  News. 

Sir,— In  preparing  solutions  of  vegetable  acids  in  a large 
manufactory  lately  where,  as  usual,  the  solutions  are 
separated  from  an  insoluble  residue  which  is  washed  until 
tasteless,  I found  in  one  of  the  filters  an  impossibility  of 
accomplishing  this,  the  acid  taste  remaining,  although 
water  freely  percolated  through  the  mass  ; and  on  closer  ex- 
amination I found  that  the  filtered  liquor,  which  originally 
contained  only  a very  small  percentage  of  sulphuric  acid, 
now  consisted  almost  entirely  of  it,  the  crystallisable  acid 
having  been  kept  back  by  the  precipitate,  which  in  this 
case  seems  to  have  acted  as  a diulyser.  I may  further  add 
that  as  soon  as  there  was  more  space  allowed  below  the 
false  bottom,  so  that  the  liquor  could  not  remain  at  all  in 
contact  with  the  precipitate,  this  effect  ceased.  Thinking 
this  fact  may  be  of  interest  to  some  of  your  readers, 

I am,  &c.,  Chlmicls. 


4*  Miscellaneous — Answers  to  Correspondents.  I Cawii,  XT4’ 

Solubility  of  Gold. 


To  the  Editor  of  the  Chemical  News. 

Sib, — While  examining  an  alloy  of  silver  and  gold  for  the 
purpose  of  ascertaining  the  percentage  of  gold  that  it 
contained,  I found,  to  my  surprise,  that  a mixture  of 
sulphuric  acid  and  nitric  acid  dissolves  gold  to  a con* 
siderable  extent.  This  fact  seemed  to  be  of  some  im- 
portance, and  being  unaware  of  a similar  observation 
haring  been  hitherto  made,  I send  you  a note  of  it. 

I am,  Ac., 

A.  Reynolds. 


MISCELLANEOUS. 

SIMPSON  e.  HOLLIDAY. 

This  was  a trial,  without  a jury,  before  Vice-Chancellor 
Page  Wood.  Substantially  the  case  was  the  same  as  that 
of  Simpson  r.  Wilson,  tncd  before  Lord  Chief  Justice 
Cockbum,  in  December,  1862,  and  fully  reported  in  vol.  vii. 
of  the  Chemical  News.  We  need  now,  therefore,  only 
recapitulate  the  leading  points  in  the  evidence. 

The  patent  in  dispute  is  that  of  Medlock  for  producing 
Magenta  colour  by  operating  on  aniline  with  dry  arsenic 
acid,  and  the  case  turns  upon  the  meaning  of  the  word 
dry  in  the  specification.  By  dry  arsenic  acid  iB  it  meant 
the  anhydrous  acid  containing  absolutely  no  water,  or  is 
it  the  hydrated  acid  which  is  dry  to  the  senses  ? The 
latter  is  the  meaning  contended  for  by  the  plaintiff,  and 
the  former  by  the  defendant,  who  urges  that,  inasmuch 
aa  that  anhydrous  acid  will  not  produce  the  colour,  the 
patent  is  void. 

The  first  witness  called  was  Mr.  E.  C.  Nicholson,  one 
of  the  plaintiffs,  who,  in  reply  to  questions  by  Mr.  Grove, 
stated  that  he  had  made  and  6old  arsenic  acid  before  the 
date  of  Medlock's  patent.  He  Bold  it  in  the  dry  state. 
The  term  dry  is  constantly  applied  to  bodies  which  con- 
tain water;  what  is  called  dry  lime  contains  39  per  cent, 
of  water ; dry  alum  may  contain  50  per  cent,  of  water. 
He  supplied  Dr.  Medlock  with  the  dry  commercial  arsenic 
acid.  In  making  the  colour  he  preferred  to  use  a solution 
of  arsenic  acid,  and  to  heat  the  mixture  until  the  water 
of  solution  was  driven  off,  and  only  the  water  of  hydra- 
tion left.  No  colour  is  produced  as  long  as  water  is 
present.  In  bis  judgment  there  was  no  chemical  dif- 
ference between  producing  the  colour  by  using  water  and 
boiling  it  off,  and  making  it  in  closed  vessels  with  dry 
arsenic  acid.  The  chemical  reaction  is  the  same  in  both 
cases.  ’l*he  object  of  specifying  dry  acid  was  to  get  at 
something  like  a proper  proportion  of  acid  to  UBe.  It  is 
a better  indication  of  proportion. 

In  cross-examination  by  Mr.  llindmarsh,  the  witness 
stated  that  the  process  given  in  several  books  for  making 
arsenic  acid  would  produce  the  dry  but  not  the  anhydrous 
acid.  In  order  to  obtain  the  colour  it  was  necessary  to 
form  arseniate  of  aniline,  which  could  not  be  formed  with- 
out water.  Dry  aracnie  acid  with  14.  per  cent,  of  water 
would  probably  unite  with  an  equivalent  of  aniline  to  lbrm 
arseniate.  Practically  he  used  75  per  cent,  of  solid  arsenic 
acid  and  15  per  cent,  water,  which  would  really  amount  to 
31  per  cent,  of  water,  and  68  of  anhydrous  acid.  The  use 
of  wuter  is  entirely  mechanical ; therefore,  within  certain 
limits,  the  larger  the  quantity  of  water  you  employ,  the 
better  combination  with  aniline  you  get,  25  per  cent,  of 
water  answers  very  nicely.  Dry  arsenic  acid  will  combine 
with  aniline  ; anhydrous  will  not.  If  you  mix  anhydrous 
acid,  aniline,  and  water,  the  acid  must  first  combine  with 
the  water  before  arseniate  of  aniline  is  formed.  No 
colour  will  be  produced  until  the  water  of  solution  lias 
been  driven  off.  and  a temperature  of  about  310*  is  reached. 
A mixture  of  arsenic  acid  with  25  per  cent,  of  water  and 
arnline,  healed  in  a sealed  tube  to  370°,  produced  very 
little  colour,  showing  that  it  is  necessary'  to  get  rid  of  the 
water. 


Re-examined  by  Mr.  Grove : The  proportions  we  use 
are  six  gallons  of  aniline  to  four  gallons  of  a solution  of 
arsenic  acid  containing  25  per  cent.,  which  will  yield  about 
62  lbs.  of  arsenic  acid,  and  60  lbs.  of  aniline.  The  exact 
proportions  are  not  important,  so  long  as  you  have  an  excess 
of  aniline,  that  is  a tine  qua  non. 

Dr.  Hofmann  was  next  examined.  He  stated  that  the 
word  44  dry  **  had  been  loosely  employed  by  chemists, 
sometimes  to  indicate  anhydrous  materials,  and  at  other 
times  hydrated  bodies  which  were  dry  to  the  touch  and 
eye.  This  case  will  introduce  greater  precision  into  the 
language  of  chemical  manuals.  Whether  the  word 
“dry  ” means  anhydrous  or  not  must  be  judged  from  the 
context. 

Dr.  Odling  examined  : He  said  he  w as  not  misled  by  the 
use  of  the  word  44  dry  ” in  the  specification.  In  the  majority 
of  instances  when  the  word  “ dry  ” is  used  in  chemical 
books,  it  simply  means  dry  to  the  touch. 

The  remainder  of  the  evidence  for  the  plaintiffs  is  really 
but  a repetition  of  the  foregoing  statements.  On  the 
second  day  an  experiment  was  made  in  court  to  prove  the 
colour  produced  in  a sealed  tube  was  very  small  in  com- 
parison with  that  formed  when  aniline  and  dry  arsenic  acid 
are  heated  in  the  open  air. 

For  the  defendant,  Dr,  W.  A.  MiUer  was  first  examined. 
He  stated  that  in  bis  own  book  on  Chemistry  44  dry  ” 
arsenic  acid  is  spoken  of  as  an  anhydrous  substance. 
Before  these  trials,  dry  and  anhydrous  were  used  as  con- 
vertible terms  with  reference  to  arsenic  acid.  He  was 
familiar  with  arsenic  acid  in  the  anhydrous  form  before  the 
trial.  No  colour  is  produced  by  the  action  of  anhydrous 
arsenic  acid  upon  anhydrous  aniline.  But  colour  is  pro- 
duced when  aniline  and  a solution  of  arsenic  acid  are 
heated  in  a sealed  tube. 

Mr.  D.  Campbell,  Drs.  Taylor,  Letheby,  and  Wanklyn 
gave  similar  testimony.  Evidence  was  also  given  by  manu- 
facturing chemists  who  had  supplied  or  had  been  applied 
to  for  fused  and  vitrified  arsenic  acid  by  Messrs.  Hands 
and  Son,  of  Coventry,  who  held  the  first  assignment  of 
Medlock’s  patent. 

The  hearing  of  the  case  lasted  six  days. 

On  the  15th  the  learned  Vice-Chancellor  gave  judgment 
in  favour  of  the  plaintiff;  but  we  understand  that  the 
defendant  has  signified  his  intention  to  appeal. 

' ~ " 

ANSWERS  TO  CORRESPONDENTS. 

*t*  In  publishing  letter*  from  our  Correspondents  we  do  not  thereby 
adopt  the  views  of  the  writer*.  Our  Intention  to  give  both  skies  of  e 
question  will  frequently  oblige  ua  to  publish  opinions  with  which  we 
ao  not  agree. 


*,*  All  KdUonal  Communication*  are  to  be  addressed  to  the  Kl>rma 
and  Advertisement*  and  Bust  net*  Cammvntcationt  to  the  PrsusatB,  at 
the  Office,  i.  Wine  Office  Court,  Fleet  Street,  London,  E C, 


Vo|.  IX.  of  the  Chemical  News,  containing  a copious  Index.  Is  now 
j ready,  price  to*.  Sd.,  by  ixat,  lie.  »d.,  handsomely  found  tn  cloth, 
1 gold-lettered.  Tho  raso*  for  binding  may  bo  obtained  at  our  Office, 
j price  is.  6d.  Rubecribers  may  hav©  their  copies  bound  for  is.  6d.  if 
j sent  to  OUT  Office,  or.  if  accompanied  by  a doth  case,  f<*r  t«.  Vot*.  I. 
: and  II.  arc  out  of  print.  All  the  nthtr*  are  kept  in  stock.  VuL  X. 
commenced  on  July  2,  1864,  and  will  be  complete  in  26  numbers. 


A Reader—  We  arc  not  aware  that  the  substance  ormulated  baa 
over  been  prepared. 

I*r.  L.  Schad. — It  might  answer  cur  correspondent's  purpose  bettor, 
perhaps,  if  the  mistake  were  not  mentioned. 

M.  V — There  are  two  volumes  of  the  Philosophical  Magaxine  every 
year,  beginning  in  January  and  July,  price  17s.  M per  vet 
Repertoire  de  CAtmie,  die.,  ono  vol.  a-year,  beginning  in  January.  For 
price  ask  foreign  bookseller. 

A Yovny  Chemitt. — 1.  Burn  with  soda  lime,  and  determine  ammonia 
by  standard  acid  a*  described  in  the  manual.  1 The  smell  Is  proper 
to  the  c*u,  and  could  not  be  removed  without  destroying  It. 


Chxmjcal  Ni*s,\ 
'Juty  30,  isoi.  f 
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Rtwarchtt  on  Oxygen,  by  Dr.  0.  Meirsxeb. 

(Continued  from  pape  i|.) 

Man 7 very  8trong  saline  solutions  and  some  dry  sub- 
stances have  the  power  of  removing  for  a time  the 
atmizone  cloud,  without,  however,  destroying  its  power 
of  reproduction.  So,  for  example,  act  concentrated 
solutions  of  the  chlorides  of  sodium,  potassium,  and 
barium,  iodide  of  potassium,  sulphate  of  magnesia,  and. 
caustic  potash.  These  solutions  produce  their  effect  only 
by  their  power  of  returning  moisture.  Dilute  solutions 
of  the  samo  salts  do  not  affect  the  cloud,  concentrated 
destroy  it  by  retaining  the  water. 

The  question  that  next  arises  is,  How  much  water  does 
thp  cloud  contain  ? and  by  comparing  the  capacity  for 
water  of  a stream  of  unelectrised  air  with  that  of  an 
electrised  stream,  by  passing  an  equal  volume,  in  the 
same  time  and  at  the  same  temperature,  through  a 
chloride  of  calcium  tube,  tho  author  found  that  the  in- 
crease of  weight  in  tho  latter  case  was  nearly  double 
that  in  the  former. 

Atmizone,  in  tho  presence  of  a sufficient  amount  of 
water,  and  in  the  course  of  half  or  three-quarters  of  an 
hoar,  gradually  loses  its  peculiar  properties,  oven  when 
the  external  conditions  are  not  at  all  changed.  During 
this  time  it  enters  into  no  new  combinations,  but  only 
reverts  to  the  condition  of  ordinary  oxygen. 

That  the  attraction  of  atmizone  for  water  gradually 
becomes  weaker  and  weaker,  is  shown  not  only  by  the 
fact  that  the  first  attracted  cloud- water  is  gradually  pre- 
cipitated, but  by  another  and  most  striking  experiment. 
There  are  fluids  containing  water  from  which  the  atmi- 
zone, immediately  after  its  formation,  and  before  it  has 
had  the  opportunity  of  becoming  saturated,  can  extract 
water,  while  the  same  fluid  later  not  only  gives  up  no 
water,  but  on  its  part  abstracts  tho  moisture.  If  a 
dcozonised  electrised  stream  he  first  passed  through 
alcohol  (80  per  cent.),  afterwards  through  water,  once 
more  through  strong  alcohol,  and  then  again  through 
water,  there  will  be  Been  on  the  first  alcohol  a thin  cloud, 
which  will  last  as  long  as  the  experiment  is  continued ; 
on  the  water  in  the  second  receiver  the  air  will  be 
strongly  cloudy,  but  in  tho  second  alcohol  receiver  the 
cloud  will  be  completely  lost,  and  the  air  will  pass  in 
the  second  water  receiver  quito  transparent,  but  will 
again  appear  on  the  surfaco  of  the  water.  Thus  the 
first  alcohol  must  communicate  some  water,  while  tho 
secoud  withdraws  it. 

The  behaviour  of  concentrated  saline  solutions  is  no 
doubt  similar,  and  the  gradual  alteration  of  the  atmizono 
is  also  noticed  when  the  deozonised  air  is  passed  through 
a succession  of  vessels  of  water. 

From  the  foregoing  it  is  seen  that  the  atmizone  begins 
to  change  as  soon  as  it  comes  to  rest  with  the  vapour  of 
water,  and  therefore  it  follows  as  a rule  that  the  series 
of  vessels  through  which  we  pass  the  electrised  air  in  our 
experiments  on  this  body,  must  be  of  the  smallest  pos- 
sible dimensions,  so  that  tho  moss  of  air  may  not  be 
detained  long  in  part  of  tho  passage.  The  rapidity  of 
the  stream  of  air,  the  author  found,  must  aUo  bo  regu- 
lated, and  he  found  in  his  experiments  that  he  obtained 
tho  best  results  by  passing  four  or  five  litres  through 
the  apparatus  in  an  hour.  The  vessels  in  which  the 
deozonisation  of  the  air  was  effected,  and  those  in  which 
tl*e  subsequent  saturation  with  aqueous  vapour,  and  the 
experiments  on  the  action  of  atmizone  took  place,  had  a 
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capacity  of  from  40  to  60  cc.,  except  in  cases  when  larger 
dimensions  were  required. 

Wo  have  hitherto  been  dealing  only  with  moist,  or 
with  moisture-saturated  atmizone,  let  us  now  see  how 
the  dry  behaves  in  tho  course  of  time.  If  we  dry  the 
stream  of  air  (previously  deozonised  by  passing  through 
a concentrated  solution  of  iodide  of  potassium)  by  passing 
it  through  a chloride  of  calcium  tube  or  sulphuric  acid, 
and  fill  dry  glass  flasks  with  the  mixture  of  dry  atmi- 
zono and  air,  we  can  study  the  behaviour  of  the  atmizone 
by  opening  the  flasks  from  time  to  time,  and  shaking  it  with 
a littlo  water.  It  will  then  be  seen  that  the  first  opened 
will  form  a strong  cloud ; but  it  will  be  observed  that 
the  cloud-forming  power  is  gradually  lost  in  the  later- 
opened  flasks,  and  after  a certain  period  is  completely 
absent.  The  change  proceeds  more  slowly  with  the  dry 
than  the  moist  atmizone,  and  takeB  place  only  in  an  hour 
or  an  hour  and  a half. 

Under  the  same  conditions  in  which  atmizone  so 
quickly  disappears  without  entering  into  any  chemical 
combination,  ozoue  is,  on  the  contrary,  very  permanent. 
If  a capacious  flask  containing  a little  water  be  filled 
with  electrised  but  not  deozonised  air,  and  well  closed  so 
that  the  air  is  only  in  contact  with  glass  and  pure  water, 
tho  atmizone  disappears  in  a short  time.  The  greater 
part  of  the  ozone,  however,  remains  unchanged,  and  its 
presence  in  the  flask  mav  be  proved  after  several 
months.  That  some  ozone  disappears  is  beyond  doubt ; 
but  the  diminution  is  not  considerable ; the  smell  re- 
tains its  full  intensity,  and  the  oxidising  action  is  as 
energetic  after  months  as  it  was  at  first. 

(To  bo  continuod.) 


Analysis  qf  the  Mineral  Pollux  qf  the  Island  qf  Elba, 

by  M.  F.  PI8ANI. 

Pollux  is  a very  rare  mineral,  of  which  there  exists 
only  the  incomplete  analysis  of  Plattner,  in  which  he 
found  chiefly  silica,  alumina,  potash,  and  soda. 

M.  Pisani,  having  at  his  disposal  a beautiful  specimen 
of  this  substance,  has  made  a complete  and  interesting 
analysis,  finding  in  it  an  abundance  of  caesium,  and  this 
is  the  first  time  a mineral  has  been  proved  to  contain  this 
metal  as  a really  constituent  part. 

The  density  of  this  specimen  is  2*9  ; its  lustre  glassy 
and  colourless  { its  hardness  about  6*5.  On  analysis  ft 
gave, — 

Silica . , 44*°3 

Alumina.  .......  *5*97 

Oxide  of  iron o*68 

Lime  ...«.•••  o*68 

Oxide  of  caesium  (C«  « 133)  (traces  of  potash).  34*°7 
Soda  (with  a little  lithium)  . . . .3  *88 

Water . a‘4° 

The  rose-coloured  lepidolite  of  Elba  contains  almost  as 
much  rubidium  as  that  of  Rozena,  and  about  a fourth  as 
much  emsium  as  rubidium.  — Bulletin  de  la  Soctfti 
Chimique,  vi.,  456,  I864. 


On  the  Employment  of  Fluohydratc  qf  Fluoride  qf 
Potassium  in  Analysis , by  Wolcott  Gibbs,  M.D*9 
Bumf  or  d Prqfe&sor  in  Ilarward  University • 

(Continutd /row  page  17.) 

iiyponiobic  arid.— 1 am  indebted  to  the  kindness 
of  Professor  B.  Silliman,  jun.,  for  a liberal  supply  of 
colurabito  from  Middleton,  Connecticut.  .Mr.  F.  W. 
Tustin  has  found  that  tho  finely-pulverised  mineral 
treated  with  a solution  of  three  times  its  weight  of  fluo* 
hydrate  of  potasaium  is  almost  completely  resolved 
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during  the  mere  process  of  evaporation  to  dryness.  The 
dry  white  powder  thus  obtained  by  fusion  in  a platinum 
crucible  gires  a beautiful  rose-coloured  mass,  which  is 
easily  separated  from  the  crucible,  and  which,  in  a moist 
atmosphere,  falls  to  a crystalline  powder.  On  boiling 
with  water  acidulated  with  fiuohydric  acid  a clear  solu- 
tion is  obtained,  from  which,  on  cooling,  hy  po-fluoniobato 
of  potassium  separates  in  colourless  crystals.  By  re- 
peated crystallisation,  the  salt  may  be  obtained  free  from 
iron  and  manganese,  but  containing  an  excess  of  fluoride 
of  potassium.  It  is  better,  however,  to  pass  a current  of 
sulphydric  acid  gas  through  the  solution  to  remove 
traces  of  tin  and  tungsten,  and  reduce  the  iron  to  proto- 
fluoride, and  afterwards  to  evaporate  and  crystallise. 

When  the  object  in  view  is  Bimply  to  prepare  per- 
fectly pure  hypufluoniobatc  of  potassium,  it  is  better  to 
fuse  one  part  by  weight  of  coluinbitc  with  two  of  fluo- 
hydrate  of  potassium.  The  fused  mass  has  then  a 
greenish  tint.  It  must  be  rubbed  to  very  fine  powder 
before  boiling  with  water  acidulated  with  fiuohydric 
acid.  After  passing  sulphydric  arid  gas  through  the 
solution  and  filtering,  the  hypo-fiuoniobate  crystallises 
in  colourless  acicular  crystals,  which  must  be  purified  by 
repeated  crystallisation.  The  salt  is  much  more  soluble 
in  hot  then  in  cold  water.  In  this  process  a consider- 
able quantity  of  fluosilicatc  of  potassium,  fluoride  of 
calcium,  quartz,  and  other  impurities,  usually  remain 
upon  the  filter,  with  the  sulphides  of  tun  and  tungsten. 
Too  difficulty  in  this  process  consists  iu  separating  the 
iron  when,  as  in  the  mineral  columbitc,  this  is  present 
in  comparatively  large  quantity.  In  this  case  very  large 
platinum  or  silver  vessels,  and  numerous  rcerystallisa- 
tions,  become  necessary.  It  is  better,  therefore,  in  pre- 
paring large  quantities  of  pore  hyponiobic  acid,  to  fuse 
with  fluohydratc  of  potassium,  dissolve  the  fused  mass 
in  water  as  before,  and  filter  to  separate  quartz,  fluo- 
silicatc of  potassium,  and  fluoride  of  calcium : evaporate 
the  solution  to  dryness,  and  heat  with  pure  sulphuric 
acid  until  the  whole  of  the  fluorine  is  expelled.  By 
diluting  with  water  and  boiling,  the  whole  of  the  hypo- 
niobic acid  is  precipitated.  If,  after  the  precipitation, 
Rochelle  salt  is  added,  and  the  whole  is  boiled,  the  hypo- 
niobic acid  will  be  almost  completely  free  from  iron,  man- 
ganese, tungsten,  and  tin.  After  thorough  washing,  it 
may  be  again  fused  with  fluohydrate  of  potassium,  anil 
the  double  fluoride  obtained  perfectly  pure  by  re-crystal- 
lisation. 

Chronic  Iron  Ore.— Mr.  P.  C.  Dubois  has  found 
that  tho  finely-pulverised  ore  may  bo  completely  re- 
solved by  fusing  it  at  a red  heat  for  ten  or  fifteen 
minutes  over  a blast  lamp  with  four  or  five  times  its 
weight  of  fluohydratc  of  potassium.  The  fused  mass 
has  a clear  green  colour.  By  treating  this  with  sul- 
phuric acid  until  the  whole  of  the  fluorine  is  expelled, 
and  then  adding  water,  the  chromium  iron  and  alumi- 
nium arc  completely  dissolved  as  sesqui-salts.  Perhaps 
tho  easiest  method  of  separation  is  the  following: — 
To  the  solution  an  excess  of  caustic  soda  is  added,  after 
which,  without  filtering,  chlorine  gas  is  to  be  passed 
through  until  the  sesquioxide  of  chromium  is  converted 
into  chromic  acid.  The  solution  is  then  to  be  heated  to 
expel  excess  of  chlorine,  nitric  acid  added  in  slight 
excess,  and  the  sesquioxide  of  iron  and  alumina  precipi- 
tated by  ammonia.  To  the  filtrate  acetic  acid  is  to 
added  in  small  excess ; after  which  the  chromic  and 
sulphuric  acids  may  be  precipitated  together  by  acetate 
of  lead.  The  precipitate,  after  washing,  is  to  be  boiled 
with  chlorhydric  acid  and  alcohol,  the  lead  separated 
as  chloride,  and  the  chromium  determined  in  the  usual 


manner  as  sesquioxide.  This  method  gives  a complete 
separation,  even  when  magnesia  and  nickel  are  present 
in  the  ore. 

From  what  has  been  said  it  will  appear  that  fluo- 
hydratc of  potassium  possesses  peculiar  advantages  in 
resolving  those  minerals  which  contain  metallic  acids  of 
the  type  ilO„  or  hyponiobic  acid.  The  salt  is  easily 
prepared  in  a state  of  purity,  and  may  be  preserved  in 
vessels  of  lead  or  of  vulcanised  india-rubber  or  gutta- 
percha.— American  Journal  of  Science,  vol.  xxxvii., 
p.  346. 
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“ On  the  Claeiification  of  the  Elements  in  relation  to  their 
Atomieiiiee,"  by  Profeuor  Alexander  W.  WillIamsox, 
F.R.S.,  Preeident  of  the  Chemical  Society,  he. 

The  speaker  proposed  to  bring  under  the  consideration  of 
the  members  some  of  the  chemical  grounds  for  doubling 
the  atomic  weights  of  all  the  metals  in  Gerhardt  s system 
of  atomic  weights,  excepting  the  alkali  metals,  silver, 
gold,  boron,  and  the  metals  of  the  nitrogen  series.  A 
change  which  has  been  proposed  mainly  on  physical 
grounds  hy  Cannizzaro,  and  which  seems  to  be  obtaining 
the  approbation  of  more  and  more  chcmista. 

Tables  or  Atoxic  Weights. 

I»<  Clou  of  Element 1,  which  only  funiehet  an  teen 
number  of  atome  to  each  Molecule 


Ft  = 
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Li 
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3« 

Br 

80 

Na 

As 
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K 

39 

Sb 

121 

Rb 
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Bi 
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Cs 
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T1 
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Au 

196 

Ag 

108 

2nd  Clan  of  Element!,  tchich  tometimet  fumithet  an  odd, 
iometimet  an  even  number  of  atome  to  one  Molecule. 
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Si 

28 

Yt 

64 

Se 

795 

Ti 

50 

Ce 

9* 

Te 

1*9 

Sn 

ll8 

La 

9* 

Cs 

40 

Mo 

96 

Dy 

96 

Sr 

*75 

V 

>37 

C 

120 

Be 

■37 

W 

i*4 

Zr 

89*5 

Fb 

107 

Pt 

>97 

Ti 

>3* 

Mg 

*♦ 

Ir 

>97 

Cb 

>95 

Zn 

*5 

Os 

>99 

Th 

238 

Cd 

111 

Ro 

104 

Hg 

100 

Hu 

104 

A1 

*7'5 

Pd 

106*5 

Fs 

efi 

Cr 

5*'5 

Mn 

55 

Co 

5»'5 

Ni 

5«'5 

Cu 

635 

It  is  now  about  twenty  years  since  Gerhardt  drew  atten- 
tion to  the  error  of  the  molecular  weights,  or  equivalent 
weights,  as  he  called  them,  which  represented  water  aa 
consisting  of  one  atom  of  oxygen  and  one  of  hydrogen, 
and  proposed  to  double  the  atomic  weights  of  oxygen  and 
of  carbon. 

If  Gerhardt  had  token  Berzelius's  atomic  weights  and, 
while  translating  them  into  the  hydrogen  scale,  had  halved 
the  atomic  weights  of  the  alksli  metals  and  boron,  he 
would  have  given  us  at  once  the  system  which  we  now 
adopt,  saving  the  rectification  of  a few  formal*,  each  aa 
thst  of  silver  and  oxide  of  uranium,  Ac.  ; whereas  bjr 


Chemical  Fsw«,\ 

July  30,1861.  / 


Royal  Institution  of  Great  Britain.  5 1 


merely  doubling  oxygen,  sulphur,  selenium,  and  carbon, 
in  the  then  existing  system  of  atomic  weights  in  the 
hydrogen  scale,  he  really  introduced  a system  in  which 
there  are  between  30  and  40  atomic  weights  to  correct,  in 
lieu  of  one  which  needed  only  five  or  six  such  corrections. 
It  would  be  unreasonable  to  apply  this  fact  in  any  degree 
to  the  disparagement  of  Gerhardt’s  work.  It  only  shows 
how  tortuous  is  the  road  which  leads  to  truth. 

The  discussion  of  the  question  involves  chiefly  the  con- 
sideration of  the  classification  of  the  elements  under  the 
respective  heads  of  chlorine  and  of  oxygen. 

The  first  tribe  containing  those  elements  of  which  an 
atom  combines  with  one  atom  of  hydrogen  or  chlorine,  or 
with  three  or  w'ith  five,  &c.,  whilst  the  second  tribe  con- 
tains elements  of  which  each  atom  combines  with  two 
atoms  of  chlorine,  or  other  monads,  or  with  four,  or  six, 
Ac.  The  speaker  did  not,  however,  recommend  that  the 
two  great  classes  of  elements  be  thus  distinguished  from 
one  another,  for  our  chief  evidence  of  atomic  weights  is 
derived  from  the  study  of  the  molecular  weights  of 
compounds,  and  the  molecule  is  the  unit  to  which  results 
must  be  referred. 

The  first  class  is  best  described  as  furnishing  only  an 
even  number  of  atoms  to  each  molecule,  whereas  the 
second  class  sometimes  furnishes  an  even,  sometimes  an 
uneven,  number  of  atoms  to  one  molecule.  The  process 
of  classifying  the  elements  has  followed  the  very  natural 
order  of  establishing  a certain  number  of  well-defined 
families,  which  were  subsequently  connected  together  by 
erratic  members,  which  occasionally  left  their  usual  place 
to  go  over  to  some  neighbouring  family.  Chlorine,  bro- 
mine, and  iodine  have  long  been  acknowledged  to  constitute 
a natural  family  ; and  there  are  some,  though  hardly  suffi- 
cient, reasons  for  placing  fluorine  at  its  head.  The  three 
elements  have  the  same  vapour  volume  as  hydrogen  in  the 
free  state,  and  we  accordingly  represent  their  respective 
molecules  as  Cl„Br„I„  corresponding  to  Ha  = 2 vols. 
They  form  hydrides  of  similar  composition,  and  analogous 
properties,  and  of  the  same  vapour  volume.  Their  com- 
pounds with  most  metals  are  analogous,  and  have  the 
same  atomic  heat  and  general  crystalline  form.  Their  cor- 
responding oxygen  acids  also  exhibit  considerable  analogy. 

With  organic  radicals  they  form  neutral  ethers,  like 
ClCsHft,  ClCjHsO,  and  no  acid  ethers.  So  that  when  a 
molecule  of  alcohol  or  of  acetic  acid  is  replaced  by  chlo- 
rine, two  atoms  of  chlorine  take  the  place  of  one  atom  of 
oxygen,  and  give  rise  to  a molecule  of  chloride  of  ethyle 
and  a molecule  of  hydrochloric  acid.  They  replace 
hydrogen  atom  for  atom,  taking  out  one,  two,  or  three 
atoms,  Ac.,  according  to  circumstances.  Their  hydrogen 
compounds  are  all  monobasic  acids  ; for  if,  in  a given 
quantity  of  hydrochloric  or  hydrobromic  or  hydriodic  acid, 
we  replace  part  only  of  the  hydrogen  by  potassium,  we  get  at 
once  a neutral  salt  mixed  with  the  remaining  acid,  which 
is  undecomposed,  and  never  an  acid  salt  of  the  alkalies. 
Fluorine  in  this  respect  exhibits  an  anomaly  which  tends 
to  remove  it  from  this  family  to  a biatomic  one.  For  the 
acid  fluoride  of  potassium  is  a well-defined  compound  of 
considerable  stability,  of  which  the  existence  points  to  the 
atomic  weight  38  for  fluorine,  and  the  formula  H,F  for 
hydrofluoric  acid.  Hydrofluoric  acid,  moreover,  combines 
with  various  metallic  fluorides — such  as  fluoride  of  silicon 
and  fluoride  of  boron  ; and  there  are  double  fluorides  of 
aluminium,  Ac.,  with  alkaline  fluorides,  both  well  known 
and  easily  formed. 

Similar  double  silts  are,  however,  formed  by  ehlorine ; 
for  instance,  terchloride  of  gold  combines  with  a molecule 
of  hydrochloric  acid,  or  of  an  alkaline  chloride.  Tetra- 
chloride of  platinum  combines  with  two  molecules  of 
hydrochloric  acid  or  of  chloride  of  potassium,  &c. 

It  is  not  possible  to  reconcile  the  constitution  of  these 
and  similar  bodies  with  one  another  and  with  the  simpler 
compounds  of  chlorine,  by  any  theory  representing  it  as 
polyatomic,  and  as  holding  together  the  metallic  atoms  in 


these  salts  in  virtue  of  its  polyatomic  character.  On  the 
other  hand,  hydrochloric  acid  and  metallic  chlorides  of 
opposite  properties  cannot  be  assumed  to  be  incapable  of 
uniting  with  one  another,  while  it  is  well  known  that 
oxides  of  basylous  properties  unite  with  those  of  chlorous 
propeities.  Hydrochloric  acid  unites  with  ammonia,  and 
wc  do  admit  that  the  two  molecules  are  bound  together 
into  one  by  a chemical  force  of  combination,  and  not  by 
any  tetr&tomic  character  of  the  hydrogen ; and  HC1  or 
KOI  combines,  with  SO,  by  a similar  force. 

A^ain:  oxygen,  sulphur,  selenium,  and  tellurium  are 
admitted  to  be  truly  analogous  elements,  for  the  parallel- 
ism of  oxygen  salts,  and  sulphur  salts,  affords  abundant 
proof  of  the  analogy  of  oxygen  and  sulphur,  and  the  mole- 
cular volume  of  sulphur  and  selenium  is  found  by  Deville 
to  agree  at  high  temperatures  w ith  that  of  oxygen. 

The  elements  selenium  and  tellurium  form  acids  analo- 
gous to  sulphurous  and  sulphuric  acids  respectively. 
When  combined  with  organic  radicals  they  form  com- 
pounds of  the  same  molecular  volume  in  the  form  of 
vapour  ; and  when  any  of  them,  such  as  oxygen,  replaces 
hydrogen  in  an  organic  body,  it  takes  out  two  atoms  of 
hydrogen  at  a time,  replacing  each  couple  by  one  atom  of 
oxygen,  as  in  the  formation  of  acetic  acid  from  alcohol. 

When  we  partially  decompose  water  by  potassium  we 
get  hydrate  of  potash  formed,  which  is  & molecule  of 
water,  from  which  half  the  hydrogen  is  expelled  and 
replaced  by  potassium,  and  a second  atom  of  potassium  is 
required  to  displace  the  remaining  hydrogen. 

If  we  compare  any  proto-chlonde  with  a corresponding 
oxide,  cither  of  a metal  or  organic  radical,  we  find  that 
the  molecule  of  the  oxide  contains  twice  as  many  atoms  of 
the  metal  or  radical  as  the  chloride,  and  that  one  atom 
from  the  oxygen  family  is  equivalent  to  two  atoms  from 
the  chlorine  family. 

When  oxygen  in  alcohol  is  replaced  by  sulphur,  no 
breaking  up  into  sulphide  of  ethyle  and  sulphide  of 
hydrogen  takes  place,  as  when  the  oxygen  is  replaced  by 
chlorine  or  bromine. 

Among  the  best  known  compounds  there  are  several  of 
which  one  atom  combines,  like  an  atom  of  oxygen  or  of 
sulphur,  with  two  atoms  like  hydrogen  or  chlorine.  This 
carbonic  oxide,  sulphurous  acid,  and  olefiant  gas  aro 
capable  of  combining  in  the  proportion  of  one  atom  of  the 
radical  with  two  atoms  of  chlorine,  forming  the  compound 
C O Cl,  phosgene.  So,  Cl3  chloro-sulphuric  acid,  and 
C,H4C1,  llutch  liquid;  and  these  molecules  have  the  same 
vapour  volume  as  steam  OH,.  But  in  the  free  state  the 
radicals  have  a vapour  volume  double  as  great  as  the 
equivalent  quantity  of  oxygen,  the  atoms  CO,SO„C,Hi 
being  as  bulky  as  O,,  so  that  whereas  the  molecule  of 
oxygen  and  of  sulphur  consists  of  two  atoms,  that  of 
carbonic  oxide  consists  of  one  atom  only,  so  also  the  mole- 
cule of  sulphurous  acid  and  of  olefiant  gas. 

Another  family  of  very  marked  characteristics  is  that 
consisting  of  N,P,As,Sb,Bi,  eac  h member  of  which  com- 
bines with  three  atoms  of  hydrogen  or  of  ethyle  (C,Hft), 
forming  basic  compounds  analogous  to  ammonia.  Their 
analogy  in  chemical  reactions  is  also  well  known,  as  each 
of  them  forms  an  oxide  corresponding  to  nitrous  acid,  and 
another  corresponding  to  nitric  acid. 

The  sulphides  of  arsenic  and  antimony  are  notorious  for 
their  great  resemblance,  and  that  of  srsenious  and  anti- 
monious  acid  is  scarcely  less  striking.  It  even  extends  to 
.isomorphism  of  their  corresponding  salts. 

The  atomic  heat  of  the  four  last  terms  of  the  series  is 
also  very  nearly  the  same,  whilst  that  of  nitrogen  (ex- 
amined of  course  as  a gas)  is  considerably  less.  Then  the 
molecule  of  phosphorus  and  of  arsenic  consists  of  four 
atoms,  whilst  that  of  nitrogen  consists  only  of  two,  show- 
ing a variety  of  constitution  which  is  by  no  means  to  be 
wondered  at,  when  wc  recollect  that  these  elements  are 
not  uniformly  triatomic,  but  sometimes  monatomic,  penta- 
tomic,  Ac.,  so  that  the  molecule  of  free  nitrogen  consists 
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of  two  monatomic  atoms,  or  two  triatomic,  whilst  the 
molecule  of  phosphorus  and  of  arsenic  is  formed  on  the 
ammonia  type  of  one  triatomic  atom  and  three  monatomic 
atoms. 

Another  family  may,  perhaps,  bo  made  up  of  carbon 
and  silicon,  both  of  which  form  volatile  tetrachlorides, 
and  are  sometimes  biatomic,  sometimes  tctrntomic  in  their 
acids. 

Among  metals,  lithium,  sodium,  potassium,  and  pro- 
bably also  the  new  metals  rubidium,  ctesium,  and 
thallium,  have  many  important  points  of  resemblance 
which  show  them  to  be  monatomic.  They  replace 
hydrogen  atom  for  atom,  and  form  with  many  bibaaie 
acids  both  normal  and  acid  salts.  Their  chlorides 
form  with  tetrachloride  of  platinum  analogous  double 
salts,  and  their  sulphates  form,  with  sulphate  of  alumina, 
&c.,  those  well-characterised  salts  called  alums.  They 
do  not  form  basic  salts  (unless  when  triatomic,  like 
thallium).  They  have  nearly  the  same  atomic  heat. 

Silver  is  remarkable  for  several  of  the  properties  which 
we  have  noticed  in  the  alkali  metals.  It  is  eminently 
monatomic,  and  disinclined  to  form  basic  salts.  Its  atomic 
heat  also  shows  it  to  be  monatomic.  It  appears  to  form 
an  alum,  and  its  sulphate  has  a great  resemblance  of  form 
with  the  anhydrous  sulphate  of  soda. 

Gold  also  most,  from  its  specific  heat  and  the  constitu- 
tion of  its  tv.  j chlorides,  be  classed  among  the  metals 
which  are  monatomic  or  triatomic.  Boron  is  evidently 
triatomic  iu  its  best  known  compounds,  as  proved  by  the 
terchluride  and  ethylide. 

Among  metals  with  strongly  basylout  properties,  Ca, 
Sr,  Ba,  Pb,  are  connected  by  very  close  analogies.  'The 
general  resemblance  of  their  sulphates  and  carbonates, 
and  the  ismorphism  of  most  of  them,  are  too  well  known  to 
need  mention. 

But  lead  has  been  obtained  in  combination  with  ctliyle, 
and  the  compound  Pb(CaHj)A  which  corresponds  to  bln- 
oxide  of  lead,  in  which  the  two  atoms  of  oxygen  are 
replaced  by  four  atoms  of  ethyle,  and  the  compound 
Pb(Cinf),Cl  proves  beyond  a doubt  that  the  metal  is  there 
tetrabasic. 

Again  : lead  is  pre-eminent  for  its  tendency  to  form 
basic  salts  even  with  purely  monatomic  chlorous  elements 
and  radicals.  Thus  ordinary  nitrate  of  lead,  when  warmed 
in  aqueous  solution  with  ct-ruse,  expels  carbonic  acid  from 
that  compound,  and  forms  tho  well-known  and  crys- 
tallisable  basic  nitrate — 


Pb  f 


If  this  bo  represented  upon  the  water  type,  it  is  formed 
from  two  molecules  of  water — 

So 

Mo 


two  atoms  of  hydrogen,  one  from  each  molecule  being  re- 
placed by  the  biatomic  atom  lead,  whilst  one  of  the 
remaining  atoms  of  hydrogen  is  replaced  by  N02,  thus 
NO, 

Pb° 

H° 


But  if  the  binary  theory  be  adopted,  it  must  be  repre- 
sented as  lead  combined  with  the  radical  NO»,  and  also 
with  the  radical  II O,  and  the  biatomic  lead  holds  thus 
two  atoms  together,  just  us  much  as  biatomic  oxygen 
holds  together  ethyle  and  hydrogen  in  alcohol.  If  we  mix 
our  lead  compound  with  sulphate  of  silver,  and  heat  with 
water,  we  replace  the  one  atom  of  lead  in  it  by  two  atoms 
of  silver,  getting  a mixture  of  nitrate  of  silver  and  brown 
hydrated  oxide  of  silver,  just  as  the  replacement  of  oxygen 
iu  alcohol  by  Cl,  forms  chloride  of  ethyle  + hydrochloric 
acid. 

We  are  thus  led  to  consider  these  metals  as  biatomic, 


and  to  represent  their  oxides  by  the  old  formula* 
CaO,  llaO,  PbO,  whilst  carbonates,  sulphides,  and  sul- 
phates have  formula?  like  CaC03,  CaS()„  CaSO<»  their 
chlorides,  nitrates,  and  phosphates  have  formula?  like 
CaCl,,  CafNOJj,  Ca^POJ,.  Nitrate  of  potash  has  thus 
a similar  formula  (m),K)  to  arragonite  C03Ca,  and  their 
isomorphism  is  no  longer  surprising.  The  same  remark 
applies  to  calc  spar  and  nitrate  of  Boda. 

Another  analogous  group  of  metals  is  the  triad,  mag- 
nesium, zinc,  and  cadmium,  all  volatile  and  forming  salts 
which  greatly  resemble  one  another,  and  in  many  cases 
isoinorphous.  The  constitution  and  properties  of  Frank- 
1a ad’ b zinc  ethyle  leaves  no  doubt  of  the  biutomic  character 
of  zinc,  for  the  compound  Zn(C,Hfl)a  has  the  same  mole- 
cular volume  ns  ether  0(0  .II.),,  and  if  the  atom  of  zinc 
were  token  out  and  replaced  by  one  atom  of  oxygen,  there 
would  be  no  change  of  volume.  Then  half  the  ethyle  in 
zinc  ethyle  is  replaceable  by  iodine,  just  as  half  the  ethyle 
in  ether  is  replaceable  by  potassium. 

The  biatomic  character  of  this  family  being  thus  esta- 
blished, we  can  extend  the  conclusion  to  the  other  metals 
which  form  magnesian  oxides,  so  called  from  the  striking 
analogy  of  constitution  of  several  of  their  salts  With  the 
corresponding  salt  of  magnesia.  In  this  manner  we  are 
led  to  adopt  for  iron,  manganese,  nickel,  cobalt,  and 
copper  atomic  weights  corresponding  to  biatomic  cha- 
racters. The  subsulphide  of  copper  is  thus  represented 
by  the  formula  Ou.S,  which  is  sufficiently  similar  to 
that  of  sulphide  of  silver,  Ag^S,  to  remove  our  sur- 
prise at  their  isomorphism.  There  is,  moreover,  in 
the  reactions  of  alumina,  sesquioxide  of  iron,  sc&qui- 
oxide  of  chromium,  and  sesquioxide  of  manganese,  much 
resemblance.  All  these  are  weak  bases,  and  their 
sulphates  form  with  sulphate  of  potash  those  most  cha- 
racteristic salts  called  alums.  The  three  first  arc  isomor- 
phous  in  the  uncomblned  state,  so  that  the  conclusion 
established  for  iron  and  manganese  may  be  extended  to 
aluminium  and  chromium.  But  it  is  also  arrived  at  by 
other  means,  for  chromium  in  combination  with  oxygen 
and  chlorine  forms  the  wel  1 -characterised  compound 
CrOjClj  chloro-ehromie  acid,  which  contains  the  same 
quantity  of  oxygen  mid  of  chlorine  as  chloro-sulphuric 
acid  in  two  volumes  of  vapour,  having  51 '5  of  chromium 
in  the  place  of  the  31  of  sulphur  of  that  compound. 
Again,  chromic  and  sulphuric  acids  exhibit  a marked 
resemblance  of  properties,  the  former  being,  if  anything, 
even  more  distinctly  bihosic  than  the  latter,  and  their 
norma]  potash  salts  are  isoinorphous,  so  that  chromium  is 
abundantly  proved  to  be  similar  to  sulphur  in  atomicity, 
and  brings  in  evidence  of  its  own  in  favour  of  the  biatomic 
character  of  aluminium,  iron,  and  manganese.  In  like 
manner  manganese  in  manganic  acid  is  connected  with 
sulphur  in  sulphuric  acid,  and  requires  a corresponding 
biatomic  weight.  The  isomorphism  and  general  analogy 
of  permanganate  of  potash  with  perchlorate  of  potash  has 
often  been  alluded  to  as  pointing  to  the  necessity  of  re- 
presenting the  former  by  a formula  containing  one  large 
atom  of  manganese,  MnO(K:  but  although  this  formula, 
by  assimilating  the  expressions  for  these  two  similar 
bodies,  removes  one  difficulty,  it  creates  at  the  same  time 
another  difficulty,  by  presenting  a formula  containing  only 
one  atom  from  the  first  family  of  elements.  The  speaker 
said  he  w ould  not  at  present  hazard  any  opinion  regarding 
the  propriety  of  removing  this  difficulty  by  doubling  the 
above  formula-,  together  with  that  of  perchlorate  of  potash, 
although  he  might  remark  that  the  constitution  of  the  basic 
per-iodate  of  soda  points  to  the  formula  IjO^Na*  3 (H,0). 

An  exceedingly  strong  ground  for  admitting  for  many 
heavy  metals  the  atomic  weight  corresponding  to  a 
biatomic  character  was  brought  forward  some  time  ago  by 
Wurtz,  who  pointed  out  that  adopting  for  oxygen  the 
atomic  weight  16,  we  get  a half-molecule  of  water 
HjO 
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in  one  molecule  of  various  salts  if  vo  consider  the  heavy 
metals  monatomic. 

Other  .metals  are  susceptible  of  reduction  by  similar 
analogies  to  the  class  of  elements  which  are  biatomic  or 
tetratomic,  &c.  Thus  mercury  is  proved  by  the  ethylidc 
and  methylide  to  be  biatomic  by  the  fact  that  tho  com- 
pound for  one  atom  of  mercury  with  two  atoms  of  ethyle 
or  of  melhrle,  occupies  the  same  volume  in  the  state  of 
vapour  as  the  compound  of  one  atom  of  oxygen  with  two 
of  ethyle  or  of  methyle  Hg(CIL,)2~a  vote.,  and  wc  can 
take  out  one  atom  of  methyle  from  the  bi-methylide  of 
mercury*  and  replace  it  by  an  atom  of  chlorine*  bromine* 
or  iodine  without  disturbing  the  type* 


The  common  bi-chloride  of  mercury'  lias,  moreover,  a 
vapour  volume  corresponding  to  the  biatomic  character  of 
the  metal,  and  tho  same  thing  holds  good  of  the  vapour  of 
metallic'  mercury  itself,  which  has  the  same  volume  as  the 
metal  cadmium,  and  probably  zinc,  and  the  well-known 
biatomic  radicals  CO,  C3II„  but  double  tho  volume 
of  the  elements  oxygen  and  sulphur.  In  the  present 
state  of  our  knowledge  the  speaker  was  not  aware  of  any 
sufficient  grounds  for  deciding  which  of  these  two  con- 
stitutions of  the  free  molecule  of  a biatomic  element  or 
radical  is  to  be  considered  as  normal  and  which  is  abnor- 
mal. On  the  one  hand,  mercury,  cadmium,  and  all  known 
biatomic  radicals  have  a molecule  containing  one  atom, 
while  the  molecule  of  oxygen  contains  two  atoms,  and 
that  of  sulphur  two  at  high  temperatures  and  six  at 
lower  temperatures.  Selenium  is  at  high  temperatures 
like  sulphur.  It  has  been  amply  shown  by  I)r.  Odling 
and  others  that  tin  is  biatomic  and  tctratromic  in  its  two 
chlorides,  and  its  compounds  with  the  organic  radicals 
and  chlorine,  &e.»  leave  no  room  for  doubt  on  the  point. 

By  similar  chains  of  evidence  the  remaining  metals 
can  be  shown  to  belong  to  the  great  biatomic  class  con- 
taining already  so  many. 

The  vapour  densities  of  the  so-called  sea  quit  hlor  ides  of 
iron,  aluminium,  and  chromium,  as  determined  by  Deville, 
■how  that  tho  molecule  of  each  of  these  bodies  contains 
two  atoms  of  metal  and  six  atoms  of  chlorine,  in  fact, 
the  same  quantity  of  metal  as  the  molecule  of  the  sesqui- 
oxide : this  fact  has  been  held  to  be  an  anomaly  from  the 

¥oint  of  view  adopted  regarding  their  atomic  weights. 

he  speaker  believed,  however,  that  so  far  from  being 
anomalous,  these  vapour  densities  are  the  least  which  can 
be  reconciled  with  the  conclusion  that  tho  metals  perma- 
nently combine  with  even  numbers  of  atoms  from  the  first 
family,  for  if  one  atom  of  iron  could  on  occasion  combine 
with  three  atoms  of  chlorine  to  form  one  molecule,  the 
law  respecting  it  would  assume  the  not  very  wise  form — 
that  iron  combines  with  an  even  number  of  atoms  from  the 
first  family,  except  when  it  combines  with  un  uneven 
number  ! 

'lhe  fact  is  that  the  sesquichloridess  are  not  exceptions 
to  the  law,  as  at  first  sight  they  are  suspected  of  being. 
Precisely  tho  same  remarks  apply  to  the  so-called  sub- 
chloride of  sulphur  of  which  the  molecule  62CI2,  a s re- 
by  lh©  law.  So  also  cyanogen  C2N2,  acetylene  C|Hy 
ethyle,  Cill,^  &c.,  &c.  Amongst  exceptions,  the  speaker 
mentioned  nitric  oxide  and  calomel,  both  of  which  have 
vapour  densities  corresponding  to  the  molecular  formula; 
NO  and  HgCl. 

Many  compounds  arc  known  to  undergo  decomposition 
on  evaporation,  and  to  be  reproduced  on  condensation  ; 
thus  NHbO  yields  the  two  molecules  Nil,  and  H20, 
each  with  its  own  volume,  as  also  S03H3  yields  S02 
and  HjQ.  804H2  and  PC1„  are  also  known  to  yield  on 
evaporation  vapour  corresponding  to  a breaking- up  into 
two  molecules  ; and  there  are  strong  reasons  trom  analogy, 
as  well  as  experimental  evidence,  to  believe  such  decom- 
position. As,  however,  a high  authority  seems  inclined 


to  doubt  the  decomposition,  tho  matter  may  bo  considered 
as  still  sub  judtee. 

The  existence  of  basic  salts  of  mercury  or  copper,  when 
apparently  monatomic,  is  another  class  of  apparent  ex- 
ceptions to  the  law.  For  if,  in  tho  sub-nitrate  of  mercury, 
the  atom  of  metal  really  replaced  one  atom  of  hydrogen, 
just  as  potassium  does  in  nitrate  of  potash,  there  ought 
not  to  be  basic  sub-nitrate  of  mercury  any  more  than  a 
basic  potash  salt ; whereas,  if  the  sub-nitrate  of  mercury 
contains,  os  the  speaker  asserted,  in  one  molecule  two 
atoms  of  metal  and  two  atoms  of  the  salt  radical  of  the 
nitrates  (N03),  then  a basic  salt  is  as  natural  and  intel- 
ligible a compound  as  the  basic  nitrate  of  the  red  oxide. 

The  action  of  ammonia  on  calomel  confirms  the  mole- 
cular weight  Hg.Cl3;  for  the  compound  NH^gjCl, 
formed  simultaneously  with  sal  ammonia,  proves  that 
twice  (HgCl)  takes  place  in  the  reaction. 
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Lecture  IV. 
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Aximal  Fattv  JfArrrit*,  tho  various  pnwcwcx  for  liberating  them 
fr«m>  the  tissues  in  which  they  are  contained.  Th  ir  com  p<  dr  ion  and 
convention  into  wnn.  Composite  candles.  The  refining  of  lard.  Ced- 
Itver,  tprrm,  and  other  oils.  #j*rr.»acrfi  uikI  wax. 

It  will  be  quite  out  of  the  question  for  me  to  enter  upon  a 
general  description  of  the  properties  and  composition  of 
tatty  mattets,  as  to  do  so  would  be  to  undertake*  far  too 
wide  a Hold  of  research.  All  that  I can  attempt  in  this 
lecture  is  to  give  an  idea  of  their  composition,  and  to 
describe  some  of  their  most  recent  applications  to  arts  and 
manufactures. 

The  question  of  the  source  of  the  fatty  matters  in  her- 
bivorous animals  has  been  the  subject  of  a gTeat  number  of 
scientific  researches,  but  those  of  Ilaron  Liebig,  Dumas, 
Boussingault,  Pay  on,  and  Milne  Edwards  have  left  no 
doubt  that  when  the  food  of  an  animal  contains  a sufficient 
amount  of  fatty  matter,  this  is  simply  extracted  from  the 
food,  and  stored  or  consumed  according  to  the  animal’s 
habits,  that  is  to  say,  its  consumption  is  in  ratio  to  the 
activity  of  the  animal ; thus,  on  animal  in  a state  of  great 
activity  is  comparatively  thin,  but  when  confined  in  a pen 
or  stall  it  quickly  fattens.  These  gentlemen  also  proved 
that  when  the  food  is  deficient  in  fatty  matters  a portion  of 
the  amylaceous  or  saccharine  matter  becomes  converted  into 
fatty  matter.  The  most  decisive  experiments  on  this  head 
were  made  by  Mr.  Milne  Ed wards,  who  found  that  when  bees 
were  confined  under  a glass  shade,  with  no  food  but  honey, 
they  converted  the  greater  portion  of  it  into  wax.  Not- 
withstanding these  proofs,  however,  chemists  found  it 
difficult  to  understand  how  substances  so  rich  in  oxygen 
as  amylaceous  ones  become  converted  into  a class  of 
matters  containing  so  little  of  that  element,  but  Baron 
Liebig  has  recently  published  a paper  which  has  partially 
solved  this  problem,  showing  that  animals  give  off  during 
respiration  a larger  amount  of  oxygen  than  is  contained 
in  the  air  inspired,  which  excess  must  be  derived  from 
certain  organic  substances  circulating  in  the  blood.  Fatty 
matters  may  be  classed  under  two  heads,  viz.,  vegetable 
and  animnl.  The  first  are  generally  composed  of  a solid, 
called  margarine,  and  a liquid,  called  oleine.  The  latter 
generally  contains  three  substances,  viz.,  two  solids, 
xtearinc  and  margarine,  and  one  liquid,  oleine.  I say 
generally,  because  there  are  exceptions  ; thus,  in  palm  oil 
pnlmctine  is  found,  in  linseed  oil  linoleine,  in  sperm  oil 
spermaceti,  and  in  waxes  several  peculiar  acids.  Let  us 
now  examine  the  composition  of  somo  of  the  most 
abundant  fatty  matters  found  in  animals.  The  know- 
ledge of  the  composition  of  these  substances,  of  suet  for 
example,  was  most  unsatisfactory  until  1811,  when  my 
learned  and  eminent  master,  M.  Chevreul,  published  his 
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elaborate  researches,  by  which  he  demonstrated  the  real 
composition  of  fatty  matters  in  general,  and  that  they 
might  be  considered  as  real  organic  salts.  Thus  suet  is 
composed  of  stearic,  margaric,  and  oleic  acids  combined 
with  the  oxide  of  glyceryle.  The  three  above-named  acids 
be  showed  to  be  composed  as  follows  : — 

Stearic  add.  Margaric  acid.  Oleic  acid. 
Carbon  • . 68  34  36 

Hydrogen  . .66  33  33 


also  that  oxide  of  glyceryle,  os  it  is  liberated  from  the 
fatty  acids,  combines  with  water  and  forms  glycerine. 
He  further  showed  that  when  fatty  matters  were  saponi- 
fied, the  change  consisted  in  the  substitution,  for  the 
oxide  of  glycerile,  of  tho  oxide  of  sodium  or  soda  in 
ordinary  hard  soaps,  of  the  oxide  of  potassium  and  potash 
in  soft  soaps,  of  oxide  of  lime,  baryta,  or  lead  in  insoluble 
soaps.  You  will  easily  conceive  the  pride  of  M.  Chevreul 
when,  forty  years  later,  M.  Berthelot  effected  the  syn- 
thesis of  the  fatty  matters,  the  analysis  of  which  M. 
Chevreul  had  published  in  18 tx.  This  he  accomplished 
by  heating  in  sealed  tubes,  at  a temperature  of  5x0°  for 
several  hours,  one,  two,  or  three  equivalents  of  each  of 
the  above  acids  with  one  equivalent  of  glycerine,  leaving 
the  mixture  to  cool,  and  then  boiling  it  in  a vessel  with 
water  and  lime,  when  the  excess  of  fatty  acids  not  com- 
bined during  the  experiment  were  removed  by  the  lime, 
leaving  the  neutral  fatty  matter,  which  was  dissolved 
by  ether,  and  thus  obtained  in  a state  of  purity.  By  this 
interesting  series  of  researches,  M.  Berthelot  has  not  only 
reconstituted  neutral  fatty  matters,  but  showed  that  the 
oxide  of  glyceryle  was  triatomic,  that  is,  that  one  equiva- 
lent of  the  oxide  would  neutralise  three  equivalents  of 
the  acid,  whilst  it  required  three  equivalents  of  soda  to 
produce  a neutral  stearate  with  three  equivalents  of  stearic 
acid. 

Stearic  acid,  3 (C^UuOs),  Glycerine,  CtHtO(-4HO 

Stearic  acid,  3 (CMHMOfl)  + 3 Soda  NaO  - 3 HO 
In  fact,  the  researches  of  this  eminent  chemist  on  the  syn- 
thesis of  organic  substances  have  effected  a complete  re- 
volution in  the  last  few  years  in  that  branch  of  organic 
chemistry. 

I shall  now  proceed  to  give  you  a rapid  outline  of  the 
properties  of  these  substances. 

Skaric  acid  is  a white  crystalline  substance,  fusible  at 
158°  F.,  soluble  in  alcohol  and  ether,  insoluble  in  water, 
and  saponified  by  alkalies. 

Margaric  acid  is  a solid  crystalline  substance,  presenting 
the  same  properties  as  stearic,  excepting  that  its  fusing 
point  is  140*. 

Oleic  aetd  is  a fluid  remaining  in  that  state  even  at 
several  degrees  below  the  freezing  point  of  water,  and  is 
also  soluble  in  alcohol  and  ether,  but  not  in  water, 

Glycertne,  or  the  sweet  principle  of  oils,  was  discovered 
in  1779,  by  Scheele,  who  extracted  it  in  boiling  oil  of  sweet 
almonds  with  oxide  of  lead,  which,  combining  with  the 
fatty  acids,  liberated  the  oxide  of  glyceryle,  and  this,  in 
combining  with  water,  formed  glycerine.  In  consequence 
of  the  numerous  applications  of  glycerine  in  medicine,  the 
French  have  manufactured  this  substance  on  a large  scale 
from  the  liquors  in  which  they  have  saponified  their  fatty 
matters  into  soap ; but  the  purest  and  most  extensive 
supply  is  furnished  by  Price's  Patent  Candle  Company. 
In  the  course  of  this  lecture  I will  give  you  a description 
of  its  preparation  as  carried  out  at  their  works.  Gly- 
cerine is  a colourless,  syrupy  fluid,  of  sweet  taste,  and 
ap.  gr.  ra8,  highly  soluble  in  water  and  alcohol,  combining 
easily  with  hydrochloric,  hydrobromic,  benzoic,  tartaric, 
&c.,  acids,  forming  neutral  compounds.  Diluted  nitric  acid 
converts  it  into  glyceric  acid  ; concentrated  nitric  acid  into 
nitro-glycerine,  or  a substance  exploding  with  violence  by 
percussion,  which  has  caused  it  to  be  proposed  as  a 


substitute  for  fulminating  mercury,  by  its  discoverer.  Pro- 
fessor Sobrero.  The  application  in  medicine  of  glycerine 
has  been  greatly  extended  by  its  highly  hygromctric  pro- 
perties. Thus,  bandages  moistened  with  glycerine  remain 
constantly  moist,  because  the  glycerine  attracts  moisture 
from  the  air  as  fast  as  it  is  lost  by  evaporation.  It  has  also 
been  found  eminently  useful  in  diseases  of  the  eye  and  car. 
Glycerine  boils  at  517°,  but  when  distilled  is  partly  de- 
composed into  a peculiar  oily  fluid,  of  a noxious  odour, 
called  acroleine.  M.  Berthelot  has  succeeded,  by  fermen- 
tation, in  converting  glycerine  into  alcohol.  Again,  Mr. 
George  Wilson,  F.K.S.,  the  talented  director  of  Price’s 
Patent  Candle  Company,  has  applied  glycerine  with  gTeat 
success  to  the  preservation  of  vegetablo  and  animal  sub- 
stances. Another  useful  employment  of  glycerine  is  its 
substitution  for  water  in  gasometers,  where  the  evaporation 
of  the  latter  is  a source  of  serious  loss.  Its  addition  to  a 
soap  solution  increases  the  facility  of  forming  soap  bubbles 
to  an  extraordinary  degree.  In  fact,  by  its  aid,  bubbles 
of  seven  or  eight  inches  diameter  can  be  produced,  exhibit- 
ing most  beautiful  purple  and  green  colours,  the  beauty  of 
which  is  greatly  enhanced,  as  Mr.  Ladd  will  show  you, 
when  illuminated  by  the  electric  light.  To  prepare  this 
peculiar  soap  solution,  the  following  proportions  are  stated 
to  be  employed : — Distilled  water,  5 ounces  ; soap,  i of  a 
drachm ; glycerine,  1 drachms. 

The  extraction  of  the  fatty  matters  of  animals  from  the 
tissues  enveloping  them  is  a simple  operation.  The  old  pro- 
cess of  doing  this,  technically  called  "rendering,”  consisted 
in  introducing  the  suet  into  large  iron  pans  and  applying 
heat,  which  caused  the  fatty  matters,  by  their  expansion, 
to  burst  the  cells  confining  them,  and  to  rise  to  the  top  of 
the  contents  of  the  boiler,  which  were  left  to  stand  for  a few 
hours,  and  the  liquid  fat  was  then  run  off.  The  organic 
tissues  remaining  with  a certain  amount  of  fat  at  the 
bottom  of  tho  boilers  were  removed  and  subjected  to 
pressure  so  as  to  separate  the  rest  of  the  fat,  the  organic 
tissues  remaining  behind  being  sold  under  the  name  of 
scraps  for  feeding  dogs,  &c.  As  this  operation  gives 
rise  to  noxious  vapours,  causing  thereby  great  annoyance, 
other  methods  have  been  generally  adopted.  For  instance 
Mr.  D’Arcet's,  the  leading  feature  of  which  is  to  place  in 
a boiler  say  350  lbs.  of  suet  with  150  of  water  and  fifteen 
of  sulphuric  acid,  carrying  the  whole  to  the  boil  for 
some  hours,  when  the  sulphuric  acid  dissolves  the  organic 
matters  and  liberates  the  fatty  ones,  which  are  then 
easily  separated  from  the  aqueous  fluid.  Mr.  Errard’s 
process  appears  preferable.  He  boils  the  fatty  matters 
with  a weak  solution  of  alkali ; or,  in  other  w ords,  he  uses 
300  lbs.  of  suet  with  half  a-pound  of  caustic  soda  dissolved 
in  twenty  gallons  of  water,  carrying  the  whole  to  the  boil 
by  means  of  a jet  of  steam.  Under  the  influence  of  the 
alkali  the  tissues  are  swollen  and  dissolved  and  the  fat 
liberated.  By  these  operations  a better  quality  of  fat  is 
obtained  and  no  nuisance  is  created.  It  is  found  advan- 
tageous to  purify  or  bleach  tho  above  fatty  matters  by  the 
following  means.  Mr.  Dawson's  process  consists  in  passing 
air  through  the  melted  tallow,  and  Mr.  Watson’s  in  heat- 
ing melted  fatty  matter  with  permanganate  of  potash.  Both 
these  processes,  as  you  will  perceive,  are  based  on  the 
oxidation  of  the  colouring  organic  matter.  Some  tallow- 
meiters  further  clarify  their  tallow  by  adding  5 lbs.  of 
alum  in  powder  to  100  lbs.  of  melted  tallow,  which  sepa- 
rates and  precipitates  any  colouring  matter.  The  white 
snowy  appearance  of  American  lard,  which  is  rather  de- 
ceptive to  the  eye  than  profitable,  is  obtained  by  thoroughly 
mixing,  by  means  of  machinery,  starch  in  a state  of  jellv 
with  a little  alum  and  lime,  with  the  fatty  matter,  by  which 
means  two  ends  are  attained — viz.,  the  introduction  of  15 
per  cent,  of  useless  matter,  and  a perfect  whiteness  from 
the  high  state  of  division  of  the  same.  The  fatty  matters 
from  fish  are  generally  obtained  by  boiling  those  parts  of 
the  fish  containing  them  with  water,  when  the  fatty  matters 
rise  to  the  surface  of  the  fluid,  and  one  whale  m as  been 
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known  to  yield  u much  u 100  tons  of  oil.  According  to 
M.  CheTreul,  the  composition  of  whale  oil  ia  as  follows 

«*•“  • -(cSf"’ 

together  with  a email  amount  of  colouring-matter,  and  of 
phocenic  acid,  which  gives  to  whale  oil  its  disagreeable 
colour  and  odour.  Many  attempts  have  been  made  to 
sweeten  whale  oil  by  the  use  of  weak  caustic  lye,  milk  of 
lime,  sulphuric  acid,  and  steam  ; but  although  a great  im- 
provement has  been  effected,  the  oil  is  still  recognisable  by 
its  unpleasant  odour.  I have  no  doubt  in  my  mind,  from 
experiments  made  by  my  friend,  Mr.  Clift,  that  fish  oils 
might  be  obtained  as  sweet  as  vegetable  oils,  if  proper 
means  for  their  extraction  were  adopted.  Allow  me  here 
to  revert  to  animal  fats,  to  show  you  that  their  compara- 
tive hardness  or  solidity,  as  shown  by  the  following  table, 
depends  upon  their  relative  proportions  of  stearine  and 
margarine,  or  oleine : — 


Stearine  or 
Margarine. 

Oleine. 

Melting 

point. 

Ox  tallow  . 

• 75  • 

. »5  . 

. II  1*0° 

Mutton  suet  . 

• 74  • 

• x6  . 

• 109*0 

Hog’s  lard  . 

• 3*  • 

. 62  . 

« 80  *$ 

Batter  (summer) 

- 40  . 

. 60  . 

. 8 6 a 

Do.  (winter) 

. 63  . 

• 57  • 

• 79*7 

Goose  fat 

• 3»  • 

. 68  . 

. 79  *° 

Dock  fat 

. 38  . 

• 7*  • 

• 77*o 

M.  Pelouze  proved  some  years  ago  that  the  rancidity  of 
ordinary  animal  os  well  as  vegetable  oils  is  due  to  a fer- 
mentation ; that  is  to  say,  that  under  the  influence  of  the 
azotised  principle  associated  with  all  fata,  the  fatty  matters 
split  into  their  respective  fatty  acids  and  glycerine, 
which  in  their  turn  undergo  a further  change,  resulting 
in  the  production  of  volatile  fattj  acids,  such,  for  example, 
in  the  cane  of  butter,  as  butync,  caproic,  capric,  and  ca- 
ptolic  acids;  in  the  case  of  goat’s  milk,  hirsic  acid;  of 
fish  oil,  phocenic  acid.  Further,  M.  Pelouze  demonstrated 
that  in  the  case  of  olive  oil  this  change  occurred  a few 
hours  after  the  crushing  of  the  berries,  the  oil  thereby 
coming  in  contact  with  the  albuminous  principles  or 
ferment. 

I shall  now  have  the  pleasure  of  calling  your  attention 
to  some  of  the  special  applications  which  fatty  matters 
receive.  The  first  of  these  arises  out  of  the  action  of 
alkalies  upon  these  substances,  the  result  of  which  is  the 
conversion  of  an  insoluble  matter  (oil)  into  a soluble 
one  (soap).  1 shall  not  enter  into  minute  details  of  this 
well-known  manufacture,  but  content  myself  with  touch- 
ing upon  some  of  the  most  recent  improvements.  The 
usual  mode  of  making  soap  is  to  add  animal  fats  or 
vegetable  oils  to  a weak  lye,  or  caustic  solution,  carrying  the 
mixture  to  theboil  by  means  of  steam-pipes  passing  through 
the  vessel  above  a false  bottom,  and  keeping  the  whole  in 
constant  agitation  by  means  of  machinery.  During  this 
operation  the  oxide  of  sodium  replaces  in  the  fatty  matter 
the  oxide  of  glyceryle,  and  when  the  lye  is  killed,  that  is 
to  say  when  all  its  alkali  is  removed  by  the  oil,  a fresh  or 
stronger  lye  is  added,  and  these  operations  are  repeated 
until  the  manufacturer  considers  that  the  matter  is  nearly 
saponified,  which  is  easily  judged  of  in  practice.  He  then 
proceeds  with  a second  series  of  operations,  called  salting, 
which  have  for  their  object  to  separate  the  glycerine  and 
impurities  from  the  soapy  mass,  and  also  to  render  the 
latter  more  firm  and  compact,  in  fact,  to  contract  it.  This 
is  effected  by  treating  it  with  stronger  lye  mixed  with  a 
certain  quantity  of  common  salt,  and  allowing  it  to  stand 
for  a few  hours,  so  that  the  mass  of  soap  may  separate 
from  the  fluid  containing  glycerine  and  other  impurities. 
When  the  second  series  of  operations  are  finished  the 
clarifying  or  finishing  process  follows  : this  requires  the 
use  of  still  stronger  lye  and  salt,  which  not  only  complete 


the  saponification,  but  separate  any  remaining  impurities ; 
the  semifluid  mass  of  soap  is  then  allowed  to  stand  for 
twelve  hours,  when  the  soap  is  either  run  or  ladled  into 
large  wooden  moulds,  and  allowed  to  stand  until  quite 
cold.  After  standing  for  a day  or  so,  the  wooden  frame 
is  removed  from  the  solid  mass  of  soap,  when  it  is  divided 
into  bars  by  means  of  a brass  wire.  The  difference 
between  white  curd  and  mottled  soap  is  caused  by 
the  addition  to  the  fluid  mass  of  soap  of  about  four 
ounces  of  alum  and  green  copperas  to  every  100  lbs.  of 
soap,  which  gives  rise  to  an  alumina  and  ferruginous  soap, 
which,  on  being  diffused  through  the  mass  by  means  of 
agitation,  mottles  or  marbles  the  mass  when  cool.  When 
well  prepared  this  is  the  most  economical  soap,  as  no  large 
quantity  of  water  can  be  introduced  to  weight  it,  because 
this  would  cause  the  separation  of  the  mottling  material 
from  the  soap.  Fancy  soaps  are  prepared  in  the  above 
manner  by  the  employment  of  a better  quality  of  mate- 
rials and  the  addition  of  various  perfumes.  Rosin  cr  yellow 
soap , as  its  name  implies,  is  one  in  which  a portion  of  the 
fatty  matters  is  replaced  by  rosin,  which  is  added  to  the 
soap  paste  when  there  is  but  little  aqueous  solution  of 
alkali  left  to  dissolve  it,  so  that  the  rosin  can  at  once  enter 
into  the  composition  of  the  soap,  instead  of  being  dissolved 
in  the  alkaline  lye  and  lost.  Rosin  soaps,  nearly  white, 
are  now  manufactured,  owing  to  the  discovery  of  Messrs. 
Hunt  and  Pochin,  who  have  succeeded  in  obtaining  nearly 
white  rosins  by  distilling  common  rosin  with  the  aid  of 
superheated  stcabi.  Silicated  soaps  are  much  used  in 
America,  owing  to  their  cheapness,  which  is  due  to  the 
introduction  of  a certain  amount  of  silicate  of  soda.  Trans- 
parent soap,  the  method  of  making  which  was  so  long  kept 
secret,  is  now  known  to  be  obtained  by  dissolving  soap  in 
alcohol  and  allowing  a concentrated  solution  of  it  to  cool 
slowly,  when  it  is  poured  into  moulds  and  allowed  to  solidify. 
One  of  the  most  useful  and  recent  improvements  in  soap- 
making is  that  which  enables  the  manufacturer  to  produce 
what  is  called  glycerine  soap , which  is  characterised  by  the 
retention  of  the  glycerine  of  the  fatty  matter.  Its  manufac- 
ture only  occupies  a few  hours,  instead  of  several  days,  as  is 
the  case  with  ordinary  soap.  It  is  prepared  by  employing  63 
parts  of  fatty  matter,  33  of  water,  and  5 of  alkali,  which 
are  heated  to  a temperature  of  between  350®  and  400°, 
for  two  or  three  hours,  when  the  mass  is  entirely  saponi- 
fied, and  then  has  only  to  run  into  moulds  to  be  ready 
for  the  market.  But  the  most  important  discovery  con- 
nected with  the  saponification  of  fatty  matters  by  means 
of  alkali  is  that  recently  made  by  M.  M&gcs  Mouries,  for 
this  gentleman  has  arrived  at  the  remarkable  result  of 
saponifying  fatty  matter  in  the  space  of  twelve  hours, 
and,  what  is  more  extraordinary  still,  at  natural  tempera- 
tures. If  we  connect  this  fact  with  the  one  that  caustic 
soda  is  now  manufactured  by  tons,  it  appears  highly 
probable  that  in  a few  years  the  fatty  matters  of  Brazil 
and  Monte  Video,  instead  of  being  sent  to  this  country  as 
such,  will  be  converted  into  soap  there,  and  imported 
thence  by  us  in  that  form.  M.  Mouries  has  discovered 
tho  fact  that  fatty  matters  are  susceptible,  under 
peculiar  circumstances,  of  being  brought  into  & globular 
state,  and  that  when  in  that  state  they  present  new  and 
peculiar  properties.  Thus,  for  example,  fatty  matters, 
when  kept  in  a damp  state,  usually  become  rapidly 
rancid,  whilst  when  in  the  globular  state  they  may  be 
kept  for  a very  long  period  without  undergoing  that 
change.  This  peculiar  state  can  be  imparted  to  fatty 
matters  by  melting  them  at  130°  and  adding  a small 
quantity  of  yolk  of  egg,  bile,  albuminous  substances,  or, 
what  is  best,  a solution  of  alkali,  composed  of  five  to  tea 
parts  of  alkali  for  every  100  parts  of  oil,  at  the  same 
temperature,  agitating  the  whole  for  some  time  to 
bring  the  fatty  matter  into  a globular  condition.  If 
at  this  stage  the  action  of  the  alkali  is  continued 
and  the  temperature  is  raised  to  140°,  it  is  found  that 
instead  of  the  fatty  matters  requiring  a long  time  to 
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Mponlff  (<u  Is  usual  even  at  a temperature  of  2 u0)  the 
saponification  Is  most  rapid,  because  each  globule  of  fatty 
matter  offers  an  immense  surface  to  the  action  of  the  alkali ; 
and  it  is  found  that  in  two  or  three  hours  the  whole  of  the 
fatty  matters  ore  converted  into  soap.  In  fact,  saponifica- 
tion Is  so  perfect  that  the  mass  of  soap  dissolves  completely 
in  water  ; and  if  the  purpose  is  to  liberate  the  fatty  acids, 
this  can  be  done  at  once  oy  the  addition  of  a little  vitriol. 
The  fatty  acids  produced  by  this  comparatively  cold  sapo- 
nification are  so  pure  that,  when  subjected  to  pressure,  the 
solid  fatty  acids  have  not  the  slightest  odour,  and  fuse  at 
the  point  of  138°.  As  to  the  oleic  acid  prepared  by  this 
process,  instead  of  being  brown  (as  is  usual  with  the  com- 
mercial acid),  it  Is  colourless,  and  can  be  employed  in 
manufacturing  soap  of  good  quality.  When  M.  Mouries 
desires  to  make  soap  with  the  entire  fatty  matter,  he  acts 
at  once  upon  the  globular  fatty  mass  by  adding  salt,  which 
separates  the  soap  from  the  aqueous  fluid;  it  is  then  melted 
and  run  into  moulds.  Whilst  speaking  of  the  mode  in 
which  alkalies  can  be  made  to  act  upon  fatty  matters,  I 
ought  to  Btatc  that  M.  Pelouze  observed  the  curious  fact 
that  large  quantities  of  fatty  matters  could  be  split  into 
their  respective  elements,  viz.,  fatty  acids  and  glycerine, 
by  heating  them  for  some  hours  with  a Bmall  quantity  of 
soap.  This  discovery,  as  we  shall  presently  see,  has  been 
taken  advantage  of  in  the  manufacture  of  stearic  candles. 

Permit  me  to  state  that  soft  soaps  differ  from  hard  soaps 
mainly  in  the  substitution  of  potash  for  soda,  and  in  the 
omission  of  the  ailting  and  clarifying  processes,  so  that 
the  soapy  mass  is  not  separated  from  the  excess  of  water, 
and  therefore  after  the  fatty  matter  has  been  saponified  by 
the  alkali,  the  whole  is  evaporated  to  the  required  con- 
sistency. I cannot  conclude  better  this  hasty  and  imper- 
fect sketch  of  the  soap  manufacture  than  by  the  following 
table  of  compositions,  showing  the  percentages  of  the 
various  elements  in  the  following  soaps  : — 


Names  of  soaps. 

Fatty  acids. 

Alkali. 

Water. 

Cud 

. 6z 

6*o 

31*0 

Marseilles  . 

. 60 

6*0 

34  0 

White  , , 

• 60 

6*4 

336 

White  cocoa  . 

. 

4*5 

73'5 

Yellow  rosin  . 

. 70 

6*5 

*35 

Calico  printers 

. 60 

5** 

34'* 

Bilk  boiling  . 

. • ST 

7*0 

36  mo 

Wool  scouring 

• 55 

9*0 

36  *o 

Soft 

• 43 

lO’O 

47  0 

Theoretical  . 

. • 63 

6*4 

30*6 

As  it  is  easy  to  introduce  into  soaps  a much  larger  quantity 
of  water  than  they  should  contain  to  render  their  employ- 
ment economical,  it  behoves  those  who  use  large  quantities 
in  their  manufacture  to  ascertain  the  extent  of  the  moisture 
contained  in  soaps.  This  may  be  pretty  accurately  ap- 
proximated to  by  placing  a quarter  of  an  ounce,  divided 
into  thin  shreds,  upon  a hob  or  other  warm  situation,  and 
leaving  it  for  several  days,  when  it  will  lose  nearly  the 
whole  of  the  water  it  originally  contained,  or  about  a third 
of  its  weight  if  it  does  not  contain  an  undue  proportion.  In 
many  instances  the  proportions  of  alkali  in  soap  may  seri- 
ously affect  its  applicability.  Thus,  I ascertained  a few 
years  since  that  the  quality  of  soap  best  adapted  to  clear 
madder  purples  should  not  contain  more  than  5 per  cent,  of 
alkali,  whilst  for  pinks,  where  it  is  necessary  to  remove  any 
loose  colour  which  the  mordants  may  have  mechanically 
retained,  a more  active  soap  is  required — viz.,  one  contain- 
ing from  6 to  7 per  cent,  of  alkali. 

(To  be  continued.) 


LECTURES  ON  CHEMICAL  PHILOSOPHY.— II. 
Delivered  at  the  College  of  France,  by  M.  A.  Wurtz. 
Bodies  combine  in  definite  proportions  : this  is  a funda- 
mental law  in  chemistry.  It  governs  all  the  questions 
which  agitate  the  science,  and  lies  at  the  bottom  of  all  the 
problems  It  seeks  to  solve. 


The  idea  of  atoms  is  the  theoretical  expression  of  this 
law : the  notion  of  equivalents  flows  directly  from  it.  It 
is  important,  then,  nt  storting  to  establish  the  precis© 
meaning  of  the  words  atom,  tguicalent,  molecule;  and  to 
see  how  these  notions,  at  first  ill-defined,  and  often  con- 
founded one  with  another,  have  gradually  assumed  the 
precise  sense  wc  attribute  to  them  to-day. 

The  notion  of  equivalents  was  introduced  to  science  by 
the  remarkable  labours  of  two  German  chemists — Wenzel 
and  Richter.  Setting  aside  the  researches  of  Wenzel, 
which  are  well  known,  wc  shall  only  call  attention  to  some 
of  the  numerical  results  obtained  by  Richter,  from  which 
we  may  derive  some  instructive  lessons. 

Richter,  like  Wenzel,  recognised  the  proportionality  of 
the  quantities  of  bases  which  saturate  equal  weights  of 
different  acids,  and  reciprocally  the  quantities  of  different 
acids  which  saturate  equal  weights  of  different  bases.  He 
was  led  to  construct  two  sorts  of  series. 

The  first  expressed  the  quantities  of  bases  which  satu- 
rate 1000  parts  of  sulphuric  acid,  1000  parts  of  nitric  acid, 
&e. ; the  second  gave  the  quantities  of  acid  saturating  1000 
parts  of  potash,  lime,  alumina,  &c. 

Although  Richter’s  deductions  rest  upon  lest  exact 
analyses  than  those  of  Wenzel,  he  confirmed  and  gene- 
ralised upon  tire  law  of  proportionality  propounded  by  his 
predecessor.  One  thing,  however,  escaped  him  ; he  failed 
to  see  the  inutility  of  multiplying  the  series,  and  that  to 
establish  the  law  it  was  only  necessary  to  take  one,  choos- 
ing as  the  term  of  comparison  1000  parts  of  an  acid  on 
base — 1000  parts  of  sulphuric  acid,  for  example.  This 
fact,  how  ever,  was  perceived  by  Fischer,  who  calculated 
from  Richter’s  experiments  the  following  series  of  the 
^uiiHifrnr  quantities  of  acid  and  of  bases  necessary  to 
saturate  reciprocally  and  form  neutral  salts  : — 


Flscher'e 

Exact  ' 

, . . Fischer's 

Exact 

Bone. 

number*,  numbers.  1 

numbers,  numbers. 

Alumina 

* 5*5 

428 

Sulphuric  . 

1000 

2000 

Magnesia 

. 615 

200  ! 

Hydrofluoric 

4*7 

soo 

Ammonia 

• 67a 

— 

■ Carbonic 

577 

55° 

Lime  . 

• 793 

700 

Hydrochloric 

7>* 

91* 

Soda  . 

. 859 

775 

, Oxalic  • • 

7SS 

900 

Potash . 

. 1605 

i*77 

Phosphoric  . 

979 

887 

i 

I 

. 2222 

1911 

Formic  . . 

988 

9*5 

Nitric  . . 

140$ 

1330 

■ Acetic  . . 

>480 

**75 

If  wo  represent  1000  parts  of  sulphuric  anhydride  by  80„ 
KO  will  figure  as  1605  parts  of  potash,  BaO  as  2222  parts 
of  baryta,  and  the  compounds  of  each  of  these  bases  with 
SO,,  may  be  written  SO,KO,  SO,BaO. 

If  we  represent  1000  parts  of  sulphuric  acid  by  80,, 
the  quantity  of  alumina  which  combines  with  it  will  be  re- 
presented by  the  formula  alO,  in  which  O represents  an 
amount  of  oxygen  equal  to  that  contained  in  KO. 

The  formula*  alO  and  KO.SOjalO  and  SO,KO,  represent 
their  equivalent  quantities,  according  to  Richter  and 
Fischer.  We  usually,  however,  represent  sulphate  of 
alumina  by  3SO,,  A1*0,.  We  multiply  the  equivalent  of 
each  body  by  3.  Here  is  an  anomaly— an  inconsistency 
introduced  into  the  equivalent  notation— an  infringement 
even  of  the  principle  of  this  notation.  The  real  equiva- 
lent of  alumina  is  the  amount  of  this  oxide  which  will 
saturate  SO, ; but  this  quantity,  which  we  represent  by 
alO,  is  only  equal  to  one-third  of  the  quantity  indicated 
by  AljOj.  The  true  equivalent  formula  of  sulphate  of 
alumina  is  then  in  this  respect  SO,alO.  Richter  was  not 
mistaken.  A similar  remark  applies  to  the  equivalent  w hich 
he  has  given  for  phosphoric  acid.  The  true  equivalent  of 
this  acid  is  the  quantity  which  saturates  an  equivalent  of 
oxide  KO  ; that  is  to  say,  one-third  of  POft.  and  not  F0» 
which  saturates  3RO.  In  fact,  the  quantity  or  phosphoric 
acid  which  saturates  3 molecules  of  oxide  of  silver  cannot 
be  equivalent  to  the  quantity  of  acetic  acid  which  satu- 
rates 1 molecule  of  oxide  of  silver. 
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Let  us  pass  now  to  the  equivalents  of  the  simple  bodies, 
taking,  for  example,  35-5  of  chlorine. 

35*5  of  chlorine  combine  with  i of  hydrogen  to  form  CIH 


8 of  oxygen 
39  of  potassium  , 
23  of  sodium  , 
9$  of  alumina  , 
a 8 of  iron  in  fer-  \ 
rous  chloride  j 
1 8f  of  iron  in  1 
ferri  chloride ) 


CIO 

C1K 

CINa 

Clal 

ClFe 

Clfe 


All  the  numbers  i,  8,  39,  23,  9J,  28, 185  are  equivalents 
in  relation  to  chlorine.  Iron  combining  with  chlorine  in 
2 proportions  we  represent  the  two  equivalents  by  Fe 
and  fe.  Instead  of  formulating  the  perchloride  of  iron 
and  of  alumina  by  ALCl,  and  FejCl,,,  which  is  not  correct, 
we  express  them  by  Clal  and  Clfe. 

The  formula;  ALCl,  and  Fe*Clj  are  not  equivalent 
formula; ; they  represent  molecules,  and  are  founded  upon 
the  atomic  notation.  Al2,  for  example,  represents  2 atoms 
of  aluminium,  Cl,  3 atoms  of  chlorine,  and  A1SC1,  repre- 
sents the  smallest  amount  of  that  body  which  can  exist  free. 

The  atomic  theory  w'e  owe  to  the  labours  of  Gay-Lussac. 
Dalton  was  the  author  of  the  atomic  hypothesis.  He 
supposed  that  the  definite  proportions,  and  the  multiple 
proportions,  in  which  bodies  combine  with  each  other,  j 
represent  the  relative  weights  of  atoms,  small  masses  in- 
divisible by  chemical  force,  of  a fixed  value  for  every  sort 
of  matter,  and  which  are  joined  together  in  compounds. 
When  a body,  A,  combine*  in  several  proportions  with 
another  body,  B,  it  is  several  atoms  of  A which  aro  joined 
to  a single  atom  of  B. 

This  idea  of  atoms,  revived  from  Leucippus  and 
Epicurus,  is  merely  an  hypothesis— a theoretical  concep- 
tion, which  does  not  admit  of  experimental  demonstration. 
We  may  remark,  further,  that  the  atomic  weights  of 
Dalton  only  represent  the  proportions  In  which  bodies 
combine  with  and  replace  each  other  in  compounds — that 
is  to  say,  equivalents.  The  true  atomic  theory  originated 
from  the  experiments  of  Gay-Lussac  on  the  volumetric  re- 
lations, according  to  which  gases  combine  with  each  other. 

We  know  that  1 gr.  of  hydrogen  unites  with  8 grs.  of 
oxygen  to  form  9 grs.  of  water,  and  that  two  volumes  of 
hydrogen  unite  with  one  volume  of  oxygen  to  form  two 
volumes  of  the  vapour  of  water.  If  we  represent  1 gr. 
of  hydrogen  by  H,  and  8 grs.  of  oxygen  by  O,  the 
formula  HO  will  represent  the  proportions  by  weight  in 
which  the  two  bodies  are  combined  in  9 grs.  of  water ; 
the  formula  HO,  then,  is  the  equivalent  formula  of  water. 
This  is  the  formula  of  Dalton. 

The  atomic  theory,  on  the  contrary,  supposes  that  the 
volumetric  proportions  2 and  1,  according  to  which  oxygen 
and  hydrogen  combine,  represent  the  atomic  proportions , 
that  is  to  ssy,  the  relations  between  the  number  of  atoms. 
The  volumes  represent  the  atoms,  and  thus  the  relative 
weights  of  the  volumes  of  gas,  or  their  densities,  represent 
the  atomic  weights. 

Berzelius  adopted  these  ideas,  and  constructed  upon 
them  a new  system  of  formula;.  If  two  volumes  of  H 
combine  with  one  of  O,  it  is  two  atoms  of  H,  which 
combine  with  one  of  O,  and  consequently  the  formula  of 
water,  he  said,  ought  to  be  H20.  Attributing  to  oxygen 
the  atomic  weight  100,  he  was  led  to  represent  tho  atomic 
weight  of  hydrogen  as  6-14.  Analogous  considerations 
•erred  him  to  fix  the  atomic  weights  of  several  other 
gaseous  bodies.  Chemical  analogies,  as  well  as  the  data 
relative  to  the  specific  heat  and  isomorphism,  served  as 
the  basis  of  the  determination  of  the  atomic  weights  of 
other  bodies.  With  four  exceptions  we  still  employ  the 
atomic  weights'  as  determined  by  Berzelius  ; in  the  cases 
of  lithium,  sodium,  potassium,  and  silver,  we  halve  the 
numbers  of  Berzelius.  Why  ? The  study  of  somo  im- 
portant physical  laws  will  show  us  the  reason. 

(To  bo  continued.) 


ACADEMY  OF  SCIENCES. 

July  18. 

M.  On.  Saikte-Claikb  Df.ville  forwarded  some  reflec- 
tions d propos  to  the  memoirs  of  M.  Debray  on  the  dimor- 
phism of  arsenious  and  antimonious  acids. 

M.  H.  Sainte-Claire  Devillc  contributed  a note  14  On 
the  Passage  of  Gas  through  Homogeneous  Solid  Bodies.** 
The  author  has  continued  his  experiments  on  the  passage 
of  hydrogen  through  the  walls  of  wrought  iron  tubes. 
His  method  is  well  known  to  our  readers.  A wrought* 
iron  tube  filled  with  nitrogen  is  placed  in  a porcelain  tube, 
through  which  a current  of  hydrogen  is  passed.  Upon 
observing  the  pressure  on  the  inside  and  on  the  outside  of 
the  iron  tube,  it  is  found  that  that  of  the  interior  may  become 
almost  double  that  of  the  exterior,  in  consequence  ol  the 
hydrogen  permeating  the  walls  of  iron,  and  adding  Its 
pressure  to  that  of  the  nitrogen.  Unless  the  temperature 
is  very  high  no  nitrogen  passes  out,  but  at  very  exalted 
temperatures  the  author  remarked  that  the  internal  and 
external  pressures  became  equalised  in  consequence  of  the 
inter-molecular  spaces  becoming  so  much  dilated  as  to 
allow  the  nitrogen  to  pass  freely.  M.  Deville  conceives 
that  if  we  knew  the  law  of  the  dilatation  of  these  inter- 
molecular  spaces  we  might  determine  the  relative  size  of 
the  molecules  of  hydrogen  and  nitrogen. 

When  the  pressure  in  the  interior  of  the  tube  has 
reached  its  maximum,  the  author  analyses  the  mixture  of 
gases  and  calculates  the  pressure  of  each,  and  finds  that 
at  very  high  temperatures  the  pressure  of  hydrogen 
within  is  very  much  greater  than  without.  We  give  one 
example : — 


External  pressure  Internal  pressure  St!^mr«Tnf 

onoZgen.  of  mixture.  **£ 


760  mm. 


1851mm.  64*8  1200 


This  result  is  at  variance  with  all  the  known  facts  re- 
lating to  the  diffusion  of  gases,  and  can  only  be  explained 
either  on  the  supposition  that  in  the  interior  of  the  tube 
the  mixture  acts  like  homogenous  matter — an  explanation 
difficult  to  admit  in  the  present  state  of  science,  or  by 
supposing  that  the  result  depends  upon  the  fact  that  in 
the  interior  the  gases  arc  motionless,  while  on  the  exterior 
the  hydrogen  is  in  movement*  If  this  latter  explanation 
be  the  correct  one,  the  author  says  he  may  draw  from 
the  facts  important  consequences  in  support  of  the  me- 
chanical theory  of  heat,  and  some  new'  ideas  on  the  con- 
stitution of  gases  and  Graham's  hypothesis.  He  intends, 
however,  first  to  attentively  consider  the  conditions  of  the 
experiment,  some  of  which  may  have  escaped  him. 

So  much  attention  was  excited  by  his  first  discovery, 
that  we  may  announce  that  M.  Boucher  dc  Perthes  has 
been  digging  again  at  Moulin-Quignon,  and  has  turned  up 
another  jaw  and  a skull. 

Tho  aerolite  which  fell  at  Orgueil  still  attracts  the 
attention  of  French  chemists,  and  M.  Pisani  has  made  an 
analysis,  and  proved  the  presence  of  soluble  hyposulphites. 

M.  F.  Margueritte  communicated  a note  **  On  ths  Car - 
duration  of  Iron  by  Contact  on  Cementation."  The  object 
of  the  note  is  to  snow  that  iron  is  converted  into  steel  by 
contact  with  carbon  without  the  intervention  of  nitrogen. 
The  author  experimented  with  diamonds  (instead  of  char- 
coal) in  an  atmosphere  of  cheinically-pure  hydrogen,  and 
in  vessels  absolutely  impermeable  to  the  gases  from  the 
furnace. 

MM,  Hiche  and  B6rard  presented  a note  " On  the  Bro - 
mated  Compounds  of  Benzol  and  its  Homologues Tho 
authors  hnve  formed  bromsted  compounds  of  benzol, 
xylol,  cumol,  and  cymol.  With  regard  to  the  last, 
they  remark  that  cymol  made  from  camphor  docs  not 
appear  to  form  the  same  derivatives  as  that  from  oil  of 
cumin. 
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NOTICES  OP  BOOKS. 

it  Dictionary  of  Che  m it  try,  and  the  A Hied  Branches  of 
other  Sciences,  he.  By  Henry  Watts,  B.  A.  London  : 
Longman  and  Co.  1864.  Parts  xvi.  and  xvii. 

This  valuable  work  continues  to  be  regularly  issued,  and 
we  need  hardly  say  that  the  articles  are  kept  up  to  the 
standard  of  excellence  which  distinguishes  this  dictionary 
from  all  of  the  kind  which  have  preceded  it.  The  two 
numbers  we  now  notice  contain  articles  on  hydrogen, 
indigo,  iodine,  and  the  commencement  of  one  of  great 
Interest  on  iron. 


Journal  fur  Praktische  Chemie.  Edited  by  O.  L.  Erdmann 
and  G.  Wbrther.  Nos.  10,  11,  1a. 

The  first  of  these  numbers  contains  a long  article  by  Dr. 
J.  Websky  on  the  formation  and  composition  of  peat,  the 
interest  of  which  is  not  in  proportion  to  the  length. 

Dr.  Spirgatis  gives  an  account  of  a resin  obtained  from 
the  root  of  Jpomtra  turpethun.  It  appears  to  be  a drastic 
purgative,  And,  like  Convolvulin  and  Jalapin,  to  be  a glu- 
coside.  The  composition,  moreover,  according  to  Dr. 
Spirgatis,  is  the  same  as  that  of  the  two  bodies  just 
named.  The  author  has  given  the  name  turpethin  to  the 
resin.  When  boiled  with  dilute  sulphuric  acid  it  splits 
up  into  sugar  and  an  acid  body,  to  which  tho  author  has 
given  the  name  turpetholic  acid. 

Dr.  Buchner  publishes  a Contribution  to  the  History  rf 
Berbtrin , correcting  Mr.  Dyson  Perrins  on  a few  unimport* 
ant  matters. 

The  same  author  describes  an  Ethereal  Oil  obtained  from 
the  Fruit  of  the  Finns  Regina  Amalia.  This  oil  is  closely 
allied  to  turpentine,  but  possesses  some  peculiar  properties. 
It  ozonises  air  much  more  strongly  than  oil  of  turpentine, 
and  dissolves  iodine  freely  without  decomposing.  It  forms 
slso  a staple  compound  with  hydrochloric  acid.  As  & 
remedy  it  may  be  used  wherever  the  employment  of  tur- 
pentine is  indicated,  and,  indeed,  it  is  to  be  preferred  on 
account  of  its  more  agreeable  smell. 

R.  Hermann  contributes  some  Researches  on  Cerium  ; 
they  are  confined  to  the  oxides  and  the  red  and  yellow 
sulphates. 

H.  Werther  continues  his  Contributions  to  the  Know- 
ledge of  Thallium.  The  author  describes  the  hyposulphite 
of  soda  and  thallium,  silicofluoride  of  thallium,  double 
sulphates  of  nickel,  zinc,  iron,  and  magnesia,  and  thallium, 
and  appends  analyses  of  all  these  compounds.  He  also 
gives  some  determinations  of  the  solubility  of  iodide  of 
thallium  in  water  and  spirit,  the  former  differing  somewhat 
from  our  own  results.  We  shall  return  to  this  paper  on  a 
future  occasion. 

The  iAme  author  gives  an  account  of  the  formation  of 
dithionic  or  hyposulphuric  acid  in  a hitherto  unobserved 
way.  it  seems  that  when  selenium  is  treated  with  an 
alkaline  sulphite  a selenide  of  the  alkali  and  a hyposul- 
phate  are  formed,  e.g. — 

»NaOSO,  + Se-NaSe+NaO,S,Oft. 

Number  1 1 opens  with  a aeries  of  papers  by  SchSnbein, 
of  which  we  now  give  only  the  titles,  most  of  them  de- 
serving a full  abstract  on  a future  occasion.  The  first  is 
entitled.  Some  Views  on  Hydrosulphurous  Acid ; a.  On  a 
new  and  hi^hly-sensitive  Keagent  for  Peroxide  of  Hydro- 
gen and  Nitrites;  3.  A Contribution  towards  a more 
intimate  knowledge  of  Human  Urine ; 4.  On  the  Forma- 
tion of  a Fluorescent  Material  by  the  Decomposition  of 
Human  Urine;  5.  On  the  Occurrence  of  Peroxide  of 
Hydrogen  in  the  Human  Body.  It  will  be  seen  that  all 
these  papers  are  of  great  interest. 

A paper,  by  Dr,  Herman  Grothe,  " On  the  Behaviour  of 
Solutions  of  Metallic  Oxides  towards  Alkalies  in  the 
Presence  of  some  Non-volatile  Organic  Bodies,”  shows 
that  many  metallic  oxides  are  not  precipitated  by  alkalies 


when  tartaric  or  citric  acid  or  sugar  is  present  in  the  solu- 
tion. This  fact  is  not  unknown  to  our  readers,  but  the 
author  has  extended  his  experiments  to  some  which  we 
believe  have  not  before  been  noticed  in  this  relationship. 

Dr.  Bothe  gives  a simple  method  of  silvering  glass  in 
the  cold  way,  which  we  shall  give  at  length  in  an  early 
number. 

Gustav  Reichert  describes  a double  salt  of  nitrate  with 
chloride  of  silver — AgON04  +•  AgCl. 

Tho  remaining  papers  axe  translations  of  articles  which 
have  already  appeared  in  abstract  or  at  length  in  the 
Chemical  News. 


CORRESPONDENCE. 


Continental  Science. 

Paris,  July  a8,  1864. 

The  good  and  learned  Abb4  Moigno  deserves  the  thanks 
of  his  numerous  friends  in  this  city  for  having  introduced 
an  innovation  at  his  iastlecture  on  the  Progress  of  Science 
during  the  month,  in  the  hall  of  tho  Society  d’ Encourage- 
ment, which  cannot  fail  to  be  adopted,  in  hot  weather  at 
least,  by  all  entrepreneurs  of  public  meetings  or  entertain- 
ments. Instead  of  being  illuminated  by  the  innumerable 
jets  of  gas  with  which  the  hall  is  provided,  a single  elec- 
tric light,  placed  in  a central  position,  lit  the  room  in  the 
most  perfect  manner.  The  consequence  was  that,  although 
the  thermometer  was  above  ico°  out  of  doors,  no  one  was 
inconvenienced  by  the  heat,  and  although  there  were 
nearly  500  persona  present,  hardly  a single  pocket  hand- 
kerchief was  used  as  a sudarium  during  the  meeting. 
While  enjoying  the  comparative  coolness,  one  could  not 
help  thinking  of  the  summer  evening  meetings  of  the 
London  Chemical  Society,  held  in  the  hottest  and  worst 
ventilated  meeting-room  it  was  ever  my  ill  luck  to  enter. 

The  heat  here  during  the  last  week  has  been  positively 
frightful,  and  forms  the  only  subject  of  conversation 
everywhere. 

M.  E.  Kopp  announces  the  discovery  of  a new  chromic 
salt— the  double  chromate  of  potash  and  ammonia, — 
which  promises,  from  the  facility  with  which  it  decom- 
poses under  the  action  of  light,  to  be  of  the  greatest 
service  in  photography.  The  salt  is  easily  made.  Strong 
liquid  ammonia  is  poured  on  pure  bichromate  of  potash 
until  the  whole  of  the  ammonia  is  neutralised  by  the 
second  equivalent  of  chromic  acid.  A slight  excess  of  the 
alkali  is  then  added,  and  the  whole  is  heated  and  set  aside 
to  crystallise  under  a bell  jar,  beneath  which  a few  drops 
of  liquid  ammonia  have  been  spread.  The  sensitive 
surface  is  prepared  in  the  dark,  and  is  of  a light  orange 
colour.  Exposure  to  light  turns  it  to  a dark  brown.  To  fix 
the  image  it  is  only  necessary  to  wash  the  print  in  some  clear 
water,  to  which  a few  drops  of  hydrochloric  acid  have  been 
added.  M.  Kopp  regards  the  image  as  being  composed  of 
the  chromate  of  chromium— i.e.,CrO,  — Cr50*  — Cr  jO„CrO,. 
According  to  him,  therefore,  we  may  change  the  colour  of 
the  print  by  acting  either  on  the  chromic  acid  or  the 
base.  If  we  choose  the  former  we  may  use  a soluble  salt 
of  lead,  silver,  mercury,  bismuth,  &c.,  and  afterwards 
submit  the  coloured  image  so  formed  to  the  action  of  sul- 
phuretted hydrogen  or  a solution  of  an  alkaline  sulphide. 
If  w'e  wish  to  act  on  the  acid  which  behaves  as  a mordant 
to  vegetable  colouring  matters,  we  may  employ  solutions 
of  alzarine,  purpurine,  logwood,  Braidl  wood,  &c.  A 
solution  of  logwood,  and  subsequent  treatment  with 
chloride  of  lime,  gives  a capital  effect,  almost  equal  in 
colour  to  a gold-toned  print. 

In  the  Journal  of  the  Belgian  Photographic  Society  M. 
Von  Monckhoven  recommends  an  economical  nitrate  of 
silver  bath,  which,  he  says,  produces  results  equal  to 
those  obtained  by  using  the  onlinary  proportions  of  that 
very  expensive  salt,  lie  dissolves  16  grammes  of  pure 
nitrate  of  soda  and  8 grammes  of  nitrate  of  silver  in  100 
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gramme*  of  water  (about  70  grains  of  nitrate  of  soda  and 
35  grains  of  nitrate  of  silver  to  the  ounce).  To  every  four 
ounces  of  solution  add  three  drops  0/  nitric  acid.  If  the 
albumen  is  disturbed,  add  two  or  three  more.  The  paper 
must  be  fumigated  with  ammonia  before  use  in  the 
ordinary  maimer,  taking  care  not  to  continue  the  process 
too  long,  or  the  paper  will  turn  brown.  The  toning  and 
fixing  of  the  print  is  performed  in  the  usual  manner.  M. 
Yon  Monckhoven  also  gives  another  process,  in  which 
oxide  of  silver  is  dissolved  in  nitrate  of  ammonia,  but  it 
■o  closely  resembles  that  devised  by  M.  Hardwich  that  it 
will  not  be  necessary  to. give  it. 

In  the  Pholographitcher  Architen , M.  Obernetter  recom- 
mends a concentrated  solution  of  perchloride  of  iron  as 
a detergent  for  ailver  stains  on  the  hands  or  clothes.  If 
gallic  or  pyrogallic  acid  has  been  used,  it  will  be  necessary 
to  wash  the  spot  afterwards  with  a few  drops  of  a strong 
solution  of  oxalic  acid.  A weak  solution  of  this  salt  is 
also  useful  for  diminishing  the  intensity  of  negatives  to 
be  copied  in  the  solar  camera.  Weak  negatives  may  be 
transformed  into  strong  ones  by  using  first  a solution  of 
chloride  of  iron,  and  secondly  with  pyrogallic  acid  and 
nitrate  of  silver. 


Relation*  between  Equivalent t. 

To  the  Editor  of  the  Chemical  News. 

Six*— In  your  impression  of  the  and  inst.  a correspondent, 
under  the  name  of  *«  Studiosus,”  has  called  attention  to  the 
exiatence  of  a law  to  the  effect  “ that  the  atomic  weights 
of  the  elementary  bodies  are,  with  few  exceptions,  either 
exactly  or  very  nearly  multiples  of  eight.’* 

Now,  in  a letter  " On  Relations  among  tho  Equivalents,” 
which  was  signed  with  my  initials,  and  inserted  in  the 
Chemical  News  of  February  7,  1863,  I called  attention 
to  the  numerical  differences  between  the  equivalents  of 
certain  allied  elements,  and  showed  that  such  differences 
were  generally  multiples  of  eight,  os  in  the  following 
examples  : — 


Member  of  a Group  having 
Loweet  Equivalent. 

One  immediately  above 
the  Preceding. 

Difference. 
Hal  1 0=i 

Magnesium  24 
Oxygen  16 
Lithium  7 
Carbon  is 
Fluorine  19 
Nitrogen  14 

Calcium  40 
Sulphur  32 
Sodium  23 
Silicon  28 
Chlorine  35*5 
Phosphorus  31 

16 

16 

16 

16 

16*5 

>7 

1 

I 

I 

I 

I*03I 

I*06l 

Lowest  Term  of  Triad. 

Highest  term  of  Triad. 

Lithium  7 
Magnesium  24 
Molybdenum  96 
Phosphorus  31 
Chlorine  35*5 
Potassium  39 
Sulphur  32 
Calcium  40 

Potassium  39 
Cadmium  112 
Tungsten  184 
Antimony  122 
Iodine  127 
Ca*sium  133 
Tellurium  129 
Barium  137 

3* 

88 

88 

91 

9*'S 

94 

97 

97 

a 

55 

55 

5687 

5718 

5 *75 
6x61 
6*c6a 

In  the  last  of  the  above  columns  the  difference  is  given 
referred  to  16,  the  equivalent  of  oxygen,  as  unity,  and  it 
will  be  seen  that,  generally  speaking,  the  equivalent  of 
oxygen  is  the  unit  of  these  differences,  just  as  the  equiva- 
lent of  hydrogen,  in  " Prout's  law,”  is  tho  unit  of  the 
atomic  weights.  Exceptions  there  are,  however,  in  both 
cases  which  render  it  necessary  to  take  one  half  or  one 
quarter  of  the  equivalent  of  oxygen  in  the  one  case,  and 
of  hydrogen  in  the  other,  in  order  to  represent  all  the 
numbers  obtained  as  multiples  by  a whole  number  of  the 
given  standard. 

Now,  if  the  law  of  “Studiosus”  had  any  real  existence, 
the  above  facts  would  resolve  themselves  into  particular 
cases  of  its  application,  For  if  **  the  atomic  weights  are 


multiples  of  eight,”  any  differences  between  them  must 
also  be  divisible  by  eight. 

We  have  here  the  symbols  and  the  atomic  weights  of 
sixty-one  elements,  placed  in  their  numerical  order,  and 
in  the  third  column  is  the  difference  between  each  atomic 
weight  and  the  one  immediately  preceding  it : — 


H . 

I 

Ca  . 

40 

I 

Ce  . 

9*  I 

*'5 

v . 

*37 

O 

Li  . 

7 

e 

Ti  . 

5° 

IO 

La  . 

9* 

O 

Ta  . 

138 

I 

(i  . 

9 

2 

Cr  . 

5**5 

*'5 

Di  . 

96 

4 

W . 

184 

46 

B . 

1 1 

2 

Mn. 

55 

*‘5 

Mo  . 

96 

O 

Sb. 

*95 

11 

C . 

12 

I 

Fe  . 

56 

1 

Ko  . 

104 

8 

Au  . 

196 

I 

N . 

*4 

1 

Co  . 

s«-5 

*•5 

Ru. 

104  | 

0 

pt . 

<97 

X 

0 . 

16 

2 

Ni  . 

585 

0 

1M  . 

106*5 

*•5 

Ir  . 

•97 

O 

FI  . 

•9 

3 

Cu  . 

63-5 

5 

Ar  . 

108  I 

•*5 

Os  . 

•99 

a 

Sa. 

*3 

4 

Y . 

64 

0*5 

Cu  . 

112 

4 

Hr. 

200 

z 

Mr. 

*4 

l 

Zn  . 

65 

1 

Sn  . 

1.8  j 

6 

TI  . 

203 

3 

Al  . 

>7’S 

35 

As  . 

75 

10 

U . 

110 

2 

Pb  . 

207 

4 

Si  . 

28 

® *> 

S«  . 

79‘5 

4*5 

Sb  . 

HI 

2 

Bi  . 

210 

3 

P . 

JI 

3 

Hr  . 

80 

°*5 

1 . 

127  ! 

5 

Th  . 

138 

18 

S . 

3» 

I 

Rl>. 

83 

5 

Te  . 

“9 

2 

Cl  . 

355 

35 

Sr  . 

873 

*5 

Cs  . 

■33 

4 

K . 

39 

_X5 

Zr  . 

2 

Ba  . 

137  ' 

4 

Now,  it  will  be  observed  that  in  all  the  above  differences 
the  number  eight  occurs  but  once,  and  we  never  meet  with 
a multiple  of  eight,  whereas  if  the  law  of  '*  Studiosus  ” 
were  true  the  equivalents  of  the  elements,  in  whatever 
order  they  might  be  placed,  should,  when  not  identically 
the  same,  differ  either  by  eight  or  by  some  multiple  of 
eight  in  every  case. 

While  upon  the  subject  of  " relations  among  the  equivt* 
lents,”  I may  observe  that  the  most  important  of  these 
may  be  seen  at  a glance  in  tho  following  table  : — 


Triad. 

| 

i 

! i d 

3-  a 

a 

5 

L 

Li 

7 

| 7 

11 

* 

a 

*4 

Zn  6 $ 

Cd 

m! 

196 

II. 

B 

1 1 

| 

Au 

Ill 

C 

It 

+ 16 

=81 

*8 

fin 

118 

V 

IV. 

N 

•4 

+ »7 

=1* 

JI 

A.  75 

bb 

in 

+88  = Bi 

110 

V. 

O 

16 

+ 16 

=8 

J* 

79‘fTo 

1 19 

+70  = 0. 

*99 

VI. 

F 

*9 

+ 16  <=a 

m 

Hr  80 

I 

**71 

VII 

U 7 

+ i6  = Ni 

+16 

— K 

19 

Hb8j 

Ce 

IJJ 

+7°-=T> 

lOJ 

vnr! 

LI  7 

+ I7=M*X4 

+16 

t=Ca 

40 

Sr  »7  < 

ilia 

»?7 

+ 70 -Pb 

107 

IX 

Mo 

V6 

v IJ7 

w 

• 84 

x.: 

l*d 

106'S 

Pt 

107! 

This  table  is  by  no  means  so  perfect  as  it  might  be ; in 
fact,  I have  some  by  me  of  a more  complete  character,  but 
as  the  position  to  be  occupied  by  the  various  elements  is 
open  to  considerable  controversy,  the  above  only  is  given 
as  containing  little  more  than  those  elementary  groups  the 
existence  of  which  is  almost  universally  acknowledged. 

I now  subjoin  a few  explanatory  remarks  on  the  different 
groups  contained  in  the  above  table,  the  number  attached 
to  each  group  being  merely  for  the  purpose  of  reference. 

Group  II. — Boron  is  here  classed  with  gold,  both  these 
elements  being  triatomic,  although  the  latter  is  sometimes 
monatomic. 

Group  III.— -Silicon  and  tin  stand  to  each  other  as  the 
extremities  of  a triad.  Titanium  is  usually  classed  along 
with  them,  and  occupies  a position  intermediate  between 
silicon  and  the  central  term  or  mean  of  the  triad,  which  is 
at  present  wanting  ; thus, 

Si  28  + Sn  xi8 

1 “ 73»  mean  of  triad,  and 


Si  28  + Mean  of  triad  73 


— 50’ j,  the  eq.  of  Ti  being  50. 


Group  IV. — The  equivalent  of  antimony  is  nearly  the 
mean  of  thoso  of  phosphorus  and  bismuth ; thus, 

31+210 

— - — e*  1*0*5,  eq.  of  Sb  being  us. 
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Group  "YU. — The  relations  which  M.  Dumas  has  pointed 
but  between  the  members  of  this  group  are  well  known  ; 
a slight  alteration  must  be  made,  owing  to  the  atomic 
weight  of  ctesium  having  been  raised.  The  relations,  then, 
will  be  thus  : — 


Li  4 K «=  xNa,  or 
Li  + iK  a Rb, 
*Li4-3K  = Cs, 

Li  + sK=  Tl, 
3I4+5K  * *Ag, 


in  figures,  7 + 39  =*  46 
M M 7+  78-  85 
»»  » 14+ 1«7  *“*  13* 

m » 7 + 195  = ^0* 

„ „ *1  + 195  = *16 


The  equivalent  of  silver  is  thus  connected  with  those  of 
the  alkali  metals.  It  may  also,  which  amounts  to  the 
same  thing,  be  viewed  as  made  up  of  the  equivalents  of 
■odium  and  rubidium,  thus,  *3  + 85  = 108.  It  is  likewise 
nearly  the  mean  between  rubidium  and  caesium,  thus, 


«5+»M  _ 

I *09* 


Group  VIII.— If  lithium  may  be  considered  as  con- 
nected with  this  group  as  well  a*  with  the  foregoing  (and 
by  some  chemists  its  oxide  is  viewed  as  a connecting  link 
between  the  alkalies  and  the  alkaline  earths),  wo  may 
perform  the  same  calculations  in  this  group  that  M.  Dumas 
has  done  in  the  preceding,  thus, — 

Li 4 On  » aMg,  or  in  figures,  7+  40=  47 
Li  + iCa  = Sr  „ „ 74  80=  *7 

aLi4  3Ca_  Ba  „ „ 144120=  134 

Li+5Ca=  Pb  „ „ 74200  = 207 

Again,  there  are  two  triads  in  the  group  of  alkali  metals, 
ono  which  has  been  long  known — viz.,  lithium,  sodium, 
and  potassium,  and  the  othci,  which  was  pointed  out  by 
Mr.  C.  W.  Quin,  in  the  Chemical  News  of  November  9, 
1861 — viz.,  potassium,  rubidium,  and  ca?sium.  Potassium 
is  thus  tho  highest  term  of  one  triad  and  the  lowest  term 
of  another. 

In  like  manner,  if  wo  include  lithium,  wo  shall  have 
among  tho  metals  of  the  alkaline  earths  two  triads,  the 
first  comprising  lithium,  magnesium,  and  calcium,  and 
the  second  calcium,  strontium,  and  barium,  calcium 
standing  at  the  top  of  one  triad  and  at  the  bottom  of  the 
other. 

'Hie  clement  lead  occupies  a position  in  relation  to  the 
metals  of  the  alkaline  earths  similar  to  that  filled  by 
thallium  in  the  group  of  alkali  metals.  Osmium  appears 
to  play  a similar  part  in  the  sulphur  group,  and  bismuth 
in  the  phosphorus  group.  The  analogous  term  in  the 
chlorine  group  ii  not  yet  known. 

Thallium,  in  its  physical  properties,  bears  some  resemb- 
lance to  lead,  and  it  frequently  happens  that  similar  terms 
taken  from  different  groups,  such  as  oxygen  and  nitrogen, 
or  sulphur  and  phosphorus,  bear  more  physical  resem- 
blance to  each  other  than  they  do  to  the  members  of 
the  groups  to  which,  for  chemical  reasons,  we  are  com- 
pelled to  assign  them. 

It  will  bo  observed  that  tho  difference  between  tho 
equivalents  of  tellurium  and  osmium,  caesium,  and  thal- 
lium, and  barium  and  lead,  respectively,  is  the  same  in 
each  case — viz.,  70. 

Group  X. — Palladium  and  platinum  appear  to  be  the 
extremities  of  a triad,  the  mean  of  which  is  unknown. 

80  frequently  are  relations  to  be  met  with  among  the 
equivalents  of  allied  elements,  that  we  may  almost  predict 
that  the  next  equivalent  determined,  that  of  indium,  for 
instance,  will  be  found  to  bear  a simple  relation  to  those 
of  the  group  to  which  it  will  be  assigned. 

In  conclusion,  I may  mention  that  the  equivalents  I 
have  adopted  in  this  letter  were  taken  from  the  highly- 
interesting  and  important  paper  by  Professor  Williamson, 
lately  published  in  the  Journal  of  the  Chemical  Society . 

I am,  &c. 

John  A.  R.  Nbwlaxps,  F.C.S. 

laboratory,  19,  Oreat  St.  Helen*,  E.C.,  July  is. 
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NOTICES  OP  PATENTS. 

Communicated  by  Mr.  Vaughan.  Patent  Agent,  J4»  Chancery 
• Lane,  W.C. 

Notices  to  Proceed. 

59a.  Edward  Bishop,  Headingly,  near  Leeds,  and 
William  Bailey,  Halifax,  Yorkshire,  “ Improved  means 
and  apparatus  for  evaporating  the  w'ater  contained  in  the 
faecal  or  excrementitious  matter.” 

597.  John  Thomas  Way,  Leadenhall  8treet,  London, 
“ Improvements  in  the  manufacture  of  manure  from 
woollen  rags,  mixed  woollen  and  cotton  rags,  shoddy,  or 
waste  wool.” — Petitions  recorded  March  9,  1864. 

639.  Thomas  Parkinson  and  Francis  Taylor,  Blackburn, 
and  Thomas  Burton,  Padiham,  Lancashire,  ••  Improve- 
ments in  machinery  and  apparatus  for  sizing,  dressing, 
dyeing,  and  drying.” — Petition  recorded  March  14,  I864. 

801.  James  George  Beckton,  Whitby,  Yorkshire,  •*  Im- 
provements in  engines  or  machinery  for  forcing,  blowing, 
or  exhausting  the  air  and  other  gaseous  fluids.” — Petition 
recorded  March  31,  1864. 

926.  Auguste  Andigier,  Rue  Grignan,  Marseilles, 
France,  11  Embalming  and  mummyfying  dead  bodies.”— 
Petitions  recorded  April  13,  1864.  


MISCELLANEOUS. 


Trial  of  Cinn-C«ttoa  at  H*oor  Ctfgr*  Farm.— 

Mr.  Winship’a  farm,  at  the  Moor  Edge,  was  on  Saturday 
morning  last  tho  scene  of  an  interesting  trial  of  the 
powerful  explosive  nature  of  the  gun-cotton  prepared 
according  to  the  Austrian  process  by  Messrs.  Thomas 
Prentice  and  Co„  of  Stowmarket,  Suffolk.  The  engineer- 
ing arrangements  were  conducted  by  Hen  Reve,  C.R., 
assisted  by  Dr.  Richardson,  Mr.  Hardcasilc,  of  Newcastle, 
and  Mr.  Prentice.  At  tho  low  end  of  the  field,  a military 
stockade,  consisting  of  six  heavy  piles  of  the  beat  Mcrnel 
wood,  about  10  feet  long,  firmly  fixed  into  the  gyound  to 
about  4 feet,  the  openings  being  backed  up  with  five 
Umbers  9 inches  square.  In  front  of  the  stockade  was,  in 
military  parlance,  a bridge  of  two  timbers  14  inches  ill 
diameter,  resting  on  sleepers  1 foot  from  the  ground,  on 
which  the  explosive  shell,  of  a cylindrical  construction, 
was  laid,  leaning  against  the  piles.  The  shell  contained 
25  lbs.  of  gun-cotton.  About  a quarter  to  one  all  the  pre- 
liminaries were  completed,  when  the  company,  who  had 
been  previously  engaged  in  minutely  examining  the  stock- 
ade, were  requested  to  go  to  the  top  of  the  field  to  be  out 
of  danger.  The  “ destructable  ” was  then  fired  by  elec- 
tricity at  a distance  of  220  yards  from  a heavy'  battery 
placed  at  this  distance  from  the  stockade.  Immediately 
the  electric  spark  reached  the  machine  the  explosion 
occurred  ; the  heavy  pieces  of  timber  were  soon  flying 
about  in  all  directions,  and  that  which  the  moment  before 
appeared  strong  enough  to  withstand  the  assault  of  the 
enemy  was  a perfect  wreck.  Two  of  tho  centre  piles  were 
literally  chopped  off  to  within  a foot  of  the  gTouna  ; and  the 
other  four  were  removed  out  of  their  position  to  an  angle 
of  170  degrees,  one  being  carried  to  a distance  of  130 
yards,  leaving  a clear  space  of  about  5 feet  for  the  ad- 
vancing enemy  to  rush  through.  Tho  timbers  forming 
the  bridge  on  which  the  shell  was  laid  were  both  broken 
in  the  middle,  and  were  removed  between  30  and  40  yard*. 
The  shell  itself  was  broken  into  atoms,  and  scattered  in  *U 
directions. — Northern  Daily  Express.  


ANSWERS  TO  CORRESPONDENTS. 

A Reader. — Alcohol*  to  of  Una,  1,1  formed  bythtakar 

oxidation  of  zinc  ethyl.  ' 

P.  It. — Wc  think  it  has  been  described  La  tho  Philomphisei  Trmse 
actions.  . 

p.  F.  P.— Dry  at  1 u*,' and  preserve  it  in  well  dried  and 
bottle*  ; there  is  no  other  way. 

, A— Received  with  thank*. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 

Origin  of  Graphite. — Iteporte  of  M.  Haidinger  and 
others. 

Iron,  after  remaining  long  buried  in  the  earth,  at  last 
entirely  decomposes,  leaving  a black,  porous,  eminently 
combustible  residuum,  known  as  graphite  or  pure  carbon. 
M.  Haidinger's  report  on  the  ferruginous  masses  of 
Kokitzan  and  Gotta,  near  Dresden,  masses  of  uncertain 
origin,  lends  support  to  this  general  fact. 

One  word  on  the  formation,  still  so  little  known,  of 
gTaphitc  (plumbago  pencil  lead).  The  presence  of  gra- 
phite in  granite,  gneiss,  and  diorite,  has  renewed  the 
disputes  between  the  Neptnnists  and  Plutonists.  Gra- 
phite is  well  known  to  be  nearly  pure  carbon,  for  it 
leaves  in  burning  but  a very  small  quantity  of  ash.  Now, 
if  these  primitive  crystalline  rocks  are  of  igneous  forma- 
tion, it  is  impossible  to  explain  how  graphite  could  co- 
exist with  silicates  of  protoxide  of  iron  without  having 
reduced  these  salts,  judging  merely  by  what  takes 
place  in  blast  furnaces,  carbon  reduces  oil  oxides  of  iron 
at  a high  temperature.  It  must,  then,  be  admitted  that 
granite,  gneiss,  and  diorite  did  not  contain  graphite 
when  the  mineral  elements  of  these  rocks,  such  as  mica, 
hornblende,  and  other  ferrous  silicates  were  in  a state  of 
fusion.  Graphite,  then,  must  have  been  subsequently 
introduced  into  these  rocks — but  when,  and  how  ? 
Questions  such  an  these  are  very  difficult  to  answer 
satisfactorily.  The  most  plausible  hypothesis  is  that 
graphite  has  been  introduced  by  the  wet  way  into  the 
crystalline  rocks  and  substituted  for  one  of  the  mineral 
com|)onent8.  Thus  in  the  gneiss  of  Possau  (Bavaria)  it 
takes  the  place  of  mica. 

Graphite  is  frequently  to  be  met  with  in  granulated 
limestone — a fact  particularly  interesting  to  geologists. 
Is  limestone  a product  of  eruption,  or  is  it  a sediment 
transformed  by  the  action  of  heat?  The  presence  of 
graphite  is  explicable  by  neither  hypothesis.  For  at  a 
certain  temperature,  which  need  not  be  very  high, 
carbon  decomposes  carbonate  of  lime.  This  salt  may,  no 
doubt,  under  strong  pressure,  be  heated  to  the  melting 
point  without  losing  its  carbonic  acid ; this  is  a laboratory 
experiment  often  cited  by  the  Plutonists.  But  it  is  quite 
a different  thing  with  a mixture  of  carbon  and  carbonate 
of  lime  at  a high  temperature.  If  we  reject  the 
Neptunian  origin  of  granulated  limestone,  we  must  then, 
09  with  crystalline  rocks,  suppose  that  graphite  has  been 
introduced  by  the  wet  way  at  a more  recent  period.  The 
s ime  remark  applies  tomagneticp\rites(sulphide  ofiron), 
often  very  rich  in  plumbago  kerns. 

Does  graphite,  like  all  carbon,  belong  to  the  organic 
kingdom?  It  is  certain  that  anthracite,  lignite,  coal, 
are  the  result  of  the  slow  decomposition  of  an  enormous 
quantity  of  vegetables;  the  impressions  found  on  them 
often  indicate  the  kind  of  vegetables,  most  of  them  ex- 
tinct, which  have  contributed  to  these  carbonuecous  for- 
mations. Graphite,  if  not  formed  in  precisely  the  same 
way  as  coal  and  anthracite,  nevertheless  boars  signs 
of  an  organic  origin.  The  formation  of  nuclei  and  veins 
of  graphito  in  crystalline  rocks  is  sufficiently  explained 
by  the  decomposition  of  carbonised  hydrogen  gus  at  a 
high  temperature;  this  gas,  disengaged  from  organic 
matters,  and  penetrating  the  Assures  of  the  burning  rock, 
would  undergo  decomposition  into  hydrogen  and  carbon. 

It  la  this  deposited  carbon  which  forms  graphite.  If 
in  our  laboratories  we  do  not  obtain  exactly  the  same 
product  it  must  be  remembered  that  Nature  nas  means 
Vox..  X.  No.  244.— Avovsx  6,  1864. 


at  her  command  which  escape  our  researches.  >Ve  find 
it  impossible  to  make  coal  from  wood.  The  wood  may 
be  carbonised  by  the  dry  or  by  the  wet  way.  In  the 
first  case  the  carbonisation  is  very  rapid  ; in  the  latter  it 
is  extremely  slow,  ns  is  shown  by  the  blackened  points 
of  piling  sunk  in  water. 

Finally,  graphite  has  been  found  in  meteorites  or 
areolites.  Attempts  have  been  made  to  explain  its  pre- 
sence here  by  the  continuance  of  these  Btones  in  soil 
more  or  less  rich  iti  carbonised  principles.  But  with 
regard  to  newly*fallen  stones  this  explanation  is  inad- 
missible. If  it  be  maintained  that  graphite  is  an  organic 
product,  it  must  be  admitted  that  in  tne  case  of  newly- 
fallen  meteorites  it  can  proceed  only  from  organic  matters 
belonging  to  another  world  than  our  own. 

In  his  report  on  Alibert  graphite  M.  Dumas  presents 
some  considerations  on  the  probable  origin  of  graphite 
and  of  the  diamond.  M.  Despretz  and  others  ascribe  to 
fire  the  change  of  carbon  into  diamond ; Newton  ascribed 
it  to  the  coagulation  of  a fatty  or  oily  body;  Liebig  Buys 
the  diamond  is  slowly  formed  by  processes  which  deter- 
mine the  prolonged  putrefaction  of  a liquid  body  rich  in 
carbon  and  in  water;  then,  contrary  to  M.  Desprctz's 
method,  a high  temperature  would  be  unfavourable  to  a 
successful  attempt.  Adopting  Newton’s  hypothesis,  M. 
Gccppcrt  states,  in  a “ memoir  on  the  solid  bodies  enter- 
ing into  the  composition  of  the  diamond,  and  considered 
with  regard  to  their  organic  or  inorganic  origin,”  that 
he  is  disposed  to  class  the  diamond  among  the  products 
of  the  decomposition  of  organio  matters.  All  these 
hypotheses  M.  Dumas  rejects;  according  to  him  the 
diamond  is  crystals  d carbon,  at  the  moment  of  its  pro- 
duction and  in  the  midst  of  a mass  which  has  been  ex- 
posed merely  to  tho  heat  necessary  to  soften  it,  provided 
this  condition  is  sufficiently  prolonged. 

Finally,  M.  Dumas  liankly  admits  that  nothing 
positive  Is  known  as  to  the  true  origin  of  the  diamond, 
though  the  substance  most  allied  to  it,  silicium,  is  per- 
fectly known,  and  very  beautiful  cr}stals  of  it  are 
obtained. 

However,  it  is  positively  ascertained  that  the  diamond 
and  graphite  have  not  the  same  origin,  and  that  the 
residueof  every  carboniferous  substance,  treated  at  a high 
temperature,  proves  to  be  but  a vai  ioty  of  graphite.  The 
new  carbon  found  by  M.  Alibert  in  the  mines  of 
Marinski,  situated  at  the  summit  of  Batougol,  on  the 
Siberian  frontiers,  is,  then,  a grnphitoid  carbon  of  tlie 
most  beautiful  kind,  formed  by  volcanic  phenomena.  M. 
Jaquelain,  after  carefully  comparing  the  external  charac- 
teristics of  Alibert  graphite  with  that  obtuined  by  his 
process,  concludes  that  the  conditions  under  which  they 
are  produced  must  be  analogous. 

In  fact,  on  comparing  the  texture  of  the  two  carbons, 
they  will  bo  found  sometimes  of  a metallic,  mirror-like 
lustre;  at  another  time  the  surface  will  be  of  shining 
steel-grey,  maminillatcd  a«  if  it  had  been  half  fused,  and 
had  passed  through  a pasty  stage.  This  appearance  is 
similar  to  that  of  oxide  ot  iron,  nodulous  brilliant,  with 
nmimnillatcd  surface,  kuown  by  the  name  of  brown 
hematite. 

M.  Jaquelain  is  inclined  to  admit  that  tarry  and 
pyrogenuted  products,  transformed  in  immense  propor- 
tions into  carbon  and  hydrogen,  under  tho  influence  of 
igneous  rocks,  become  accumulated  in  rents  and  excava- 
tions, causing  an  aggregation  of  carbon,  aud  inducing  a 
fusion  analogous  to  that  of  carbon  in  retorts  for  lighting 
gas,  and  of  gruphitoid  carton  destined  to  form  the  pencils 
used  for  the  electric  light.  , 

On  this  point  M.  Jaquelain  narrates  one  of  his  own 
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recent  experiments.  (3n  decomposing  some  sulphide  of 
carbon  in  a porcelain  tubo  in  presence  of  pure  copper, 
heated  to  about  8oo°,  sulphite  of  copper  and  graphite 
were  formed,  externally  similar  to  natural  graphite. — 
Cosmos,  pp.  72c — 715.  1864. 


PHARMACY,  TOXICOLOGY,  &c. 


On  the  Active  Principles  of  the  Strychnaccce* 
hy  F.  F.  Mayer,  New  York. 

TnE  literature,  medicinal,  pharmaceutical,  and  chemical, 
of  the  drugs  derived  from  this  family  is  hy  no  means  as 
extensive  as  that  of  opium  and  of  bark,  nor  is  our  know- 
ledge of  their  active  principles  as  accurate  as  might  bo 
expected  or  desired. 

These  active  principles  are  supposed  to  be  represented 
by  two  or  three  alkaloids,  which,  named  in  the  order  uf 
discovery,  arc  strychina,  hrucia,  and  igasurina.  Pelletier 
and  Caventou,  in  1818,  discovered  in  the  ignatia  seed  a 
bitter  alkaloid,  which  they  named  Vauqueline,  in  honour 
of  the  great  pharmaceutist;  this  name  Bucher,  sen., 
considered  inappropriate,  and  pioposed  in  place  of  it 
Strychnin,  which  it  thenceforth  retained.  Tetanin  was 
suggested  for  it  by  Magendie.  Pelletier  and  Caventou 
likewise  found  this  alkaloid  in  nux  vomica  and  bois  de 
conleuvre,  snake  wood,  lignum  colubrinum,  from  strveh- 
nos  colubrinum.  Shortly  after  they  noticed  the  existence 
of  a different  alkaloid  in  the  bark  of  Strychnos  nux 
vomica,  then  known  as  false  angustura  bark,  and  sup- 
posed to  be  that  of  Brucea  antidyscnlerica,  hence  its 
name  of  Brucia,  in  place  of  which  Geiger  once  proposed 
canir&inin  (corn’s  dog,  ira  rage).  Dcsuoix,  lastly,  noticed 
a crystalline  deposit  in  the  alkaline  liquor  from  which 
strychnia  and  brucia  had  been  precipitated,  and  called 
the  same  Iyasurina.  Schutsenbcrgcr  afterwards  con- 
firmed that  this  alkaloid  concurred  in  many  properties 
with  brucia,  but  found  it  was  itself  & mixture  of  no  less 
than  nine  different  bases,  varying  slightly  in  the  per- 
centage of  carbon,  hydrogen,  and  oxygen,  and  water  of 
crystallisation  as  well  as  in  solubility.  The  same  che- 
mist had  before  noticed  similar  variations  in  the  com- 
position of  strychnia.  It  is  readily  perceived  from  the 

roperties  ascribed  to  strychnia  (specially,  and  brucia, 

y Pelletier  and  Caventou,  Pettenkofer,  Geiger,  and 
Merck,  that  these  chemists  operated  with  mixtures  of 
the  alkaloids.  For  this  reason  statements  as  to  the 
quantity  of  the  respective  alkaloids  to  be  found  in  either 
nux  vomica  or  ignatia  Beed,  made  previous  to  Wittstock, 
aro  not  to  be  relied  on.  The  latter  observer  states  that 
10  ozs.  of  nux  vomica  yield  12}  grains  of  strychnia  and 
31 J of  brucia,  while,  according  to  Gicscler,  10  ozs.  of 
ignatia  seed  yield  72  grains  of  strychnia.  Pelletier  and 
Henry  obtained  between  40  and  50  grains  of  this  im- 
pure strychnia  from  10  oxs.  of  nux  vomica. 

These  discrepancies  find  their  explanation  in  the 
peculiar  characte  r of  that  portion  of  the  alkaloids  which 
is  not  readily  precipitated  by  alkalies. 

The  alkaloid  which  received  the  name  of  strychnia 
is  recorded  as  scarcely  soluble  in  water  and  alkalies. 
Plants,  whose  observations  will  in  most  cases  be  found 
at  least  as  trustworthy  as  those  of  others  who  are  much 
more  frequently  quoted,  never  uses  the  expression 
“insoluble'’  in  such  cases,  but  says  “not  perceptibly 
soluble;"  and  this,  as  a matter  of  course,  is  the  case 
with  all  alkaloids,  since  none  of  them  aro  never  com- 
p’ctely  insoluble  in  water,  or  completely  precipitated  by 
alkalies  proper.  Brucia  was  called  originally  the  pre- 
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cipitate  which  falls  down  from  mother  liuuors  of  crys- 
tallisations of  strychnia  by  the  addition  01  more  soluble 
alkali,  and  ignsurina  that  which  finally  deposited  from 
the  alkaline  solution  on  standing.  With  the  exception 
of  Plants,  who  mentions  the  difficulty  with  which 
brucia  is  precipitated  by  ammonia,  I find  on  record  but 
one  instance  in  which  the  circumstance  is  mentioned 
which  enables  one,  without  entering  more  closely  into  a 
consideration  of  the  subject,  to  give  a rapid  as  well  as 
accurate  method  for  determining  strychnia  in  the  presence 
of  the  other  alkaloids;  it  is  this,— in  a paper  published 
by  that  cxcellcut  chemist  Dr.  F.  L.  Winchler,  of  Darm- 
stadt, in  1835,  Bepertorium  f.  de  Pharmacia , Bd.  li. 
p.  369  — wherein  he  mentions  the  solubility  of  brucia  in 
ammonia  and  caustic  alkalies  and  earths,  and  determines 
the  quantity  of  brucia  in  the  alkaline  mother  liquor 
from  the  precipitation  of  strychnia  by  acidulating,  and 
then  precipitating  it  with  corrosive  sublimate. 

It  might  be  supjKised  that,  as  this  solubility  is  con- 
sidered a characteristic  of  igosurina  solely,  this  alkaloid 
or  mixture  of  alkaloids  was  identical  with  brucia,  and 
that  there  w'ere,  in  fact,  but  two  alkaloids  present  in  tho 
plants  of  one  family.  But  there  is  a considerable  degree 
in  this  solubility;  a portion  of  the  dissolved  alkaloid 
crystallises  out ; while  the  remainder,  which,  however, 
forms  a crystalline  salt  with  oxalic  acid,  is  held  inde- 
finitely long  in  solution. 

Strychina  itself  is,  to  some  extent,  soluble  in  alkaline 
liquids.  As  the  proper  alkali  for  experiments  and 
assays  of  this  kind,  I have  long  siuco  used  and  recom- 
mended in  a particular  instance  crystallised  caustic 
baryta,  which,  in  my  opinion,  cannot  be  surpassed  by 
any  other  substance  of  this  class.  My  remarks  in  this 
connection  have,  therefore,  exclusive  reference  to  pre- 
cipitation and  solution  by  means  of  caustic  baryta. 

100  c.c.  of  a solution  of  baryta  at  6o°  F.  dissolve 
0*036  of  a gramme,  or  0*55  of  a grain  of  strychnia. 

too  c.c.  of  the  same  solution  of  baryta  dissolve  os  a 
minimum  0*5  gramme,  or  nearly  eight  grains  of  brucia. 

Ill  determining  the  strength  of  a preparation  from  a 
drug  containing  these  alkaloids,  it  is  only  necessary  to 
know  the  quantity  of  a reagent  required  for  the  sum  of 
the  alkaloids,  to  precipitate  a known  portion  of  the  solu- 
tion made  from  the  preparation  by  baryta,  and  to  dilute 
the  alkaline  liquor  to  a certain  strength  sufficient  to 
hold  in  solution  all  the  brucia  which  may  be  present. 

A gramme  of  pure  strychnia  requires  for  precipitation 
59*88  c.c.  of  one-tenth  normal  solution  of  iodide  of 
mercury,  provided  the  strength  of  the  solution  does  not 
exceed  one-half  of  one  per  cent.  The  precipitate  produced 
differs  in  its  composition  from  that  yielded  by  other  alka- 
loids, inasmuch  as  it  contains  two  equivalents  of  mer- 
curic iodide  to  one  of  hydriodate  of  the  alkaloid.  The 
quantity  of  one-tenth  normal  silver  solution  equivalent 
to  59*88  c.c.  of  mercury  solution  is  239*52  c.c. ; of  the 
eight  equivalents  of  iodine  and  chlorine  contained  in  the 
59  88  c.c.  mercurial  solution,  three  of  iodine,  or  three- 
eighths,  are  absorbed  by  the  alkaloid,  and  there  is  conse- 
quently a deficiency  of  three- eighths  of  the  number  of 
the  cubic  centimetres  of  the  silver  solution — i.e.,  to  pre- 
cipitate the  filtrate  from  the  mercurial  precipitate  of  one 
gramme  of  strychnia,  only  149*7  c.c.  of  silver  solution 
are  required. 

A gramme  of  pure  brucia  requires  42*9  c.c.  of  mer- 
curial solution,  and  the  composition  of  the  precipitate  is 
analogous  to  that  of  the  strychnia  compound,  and  to 
that  of  the  combinations  of  mercuric  chloride  with 
strychnia  and  brucia.  It  is  also  necessary  that  the  brucia 
■solution  be  dilute,  and  contain  no  more  than  half  per 
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cent,  but  rather  less,  of  the  alkaloid.  In  this  case  there 
consequently  will  be  a deficiency  of  64-35  c c-  °f  silver. 

Of  the  troy  weight  solution  of  iodide  or  mercury, 
containing  16  and  two-ninths  grains  of  corrosive  subli- 
mate and  69  grains  of  iodide  of  potassium  in  izi  troy 
ounces,  every  10  grains  correspond  to  0*0334  of  a grain 
of  strychnia,  and  0*0466  of  a grain  of  crystallised  brucia. 

With  these  data  the  subjoined  assays  have  been  made, 
exhibiting  the  relative  strength  of  the  officinal  prepara- 
tions from  nux  vomica  and  ignatia  seed,  and  the  pro- 
portion of  strychnia  and  the  alkaloids  soluble  in  water 
and  alkalies  which  I have  classed  as  brucia. 

1.  Six  ounces  powdered  nux  vomica,  exhausted  by  dis- 
placement with  80  per  cent,  alcohol.— The  tincture  was 
evaporated  on  the  water  bath  with  a little  hydrochloric 
acid  to  the  consistence  of  treacle.  While  still  warm  it 
was  mixed  with  jo  c.c.  of  cold  water,  and  the  fatty  sub- 
stances allowed  to  separate  by  standing;  the  whole  was 
then  filtered,  and  with  the  washings  diluted  to  100  c.c. 

so  c.c.  of  these  required  for  precipitation  11*5  c.c.  of 
mercurial  solution,  the  100  c.c.,  or  6 ounces,  therefore 
107*5  c*c*  Hg. 

20  c.c.  were  then  given  in  a 75  c.c.  flask,  diluted  with 
water  to  75  c.c.,  and  then  shaken  with  crystallised  caustic 
baryta  in  excess.  After  filtering  the  alkaline  solution, 
40  c.c.  of  it  w as  acidulated  with  hydrochloric  acid,  and 
then  precipitated  by  the  mercurial  solution ; they  re- 
quired 10*3  c.c.,  or  19*3,  for  the  75  c.c. — to  c.c.  original 
solution.  These  75  c.c.  hold  in  solution  strychnia  equi- 
valent to  1*63  c.c.  mercurial  solution,  which,  deducted 
from  19*3,  leaves  17*67  c.c.  as  tho  equivalent  of  brucia, 
or  88*35  c»c>  *n  the  six  ounces.  The  latter  number  de- 
ducted from  the  original  107*5  °*c*»  leaves  19*15  c.c.  as 
the  equivalent  of  strychnia. 

Tho  six  ounces  of  nux  vomica  exhausted  by  alcohol  of 
80  per  cent.,  therefore  contain — 

31*75  grains  of  brucia, 

4*69  „ strychnia. 

а.  Six  ounces  of  the  same  powdered  mix  vomica  ex- 
hausted with  boiling  alcohol  of  80  per  cent.t  acidulated 
with  hydrochloric  acid. — The  tincture  from  this  was 
treated  in  precisely  the  same  manner.  Tho  fatty  sub- 
stance contained  more  fluid  oil. 

They  were  found  to  contain — 

26*7  grains  of  brucia, 

8*57  i»  strychnia. 

3.  Tincture  of  nux  vomica — 

*15  c.c.  contain  2*93  grains  of  strychnia, 
tt  *9*5  it  brucia. 

4.  Extract  of  nux  vomica — 

5 grammes  contain  2*46  grains  of  strychnia, 

>1  7*75  »t  brucia. 

5.  Extract  of  nux  vomica  (Ph.  Boruss) — 

4*6<grammes  contain  0*7715  grains  of  strychnia, 

» ,J*,,55  n brucia. 

б.  Semen  ignatice,  2 ounces  displaced  with  alcohol 
(80  p.  c.)— 

Yielded  4*93  grains  of  strychnia, 

,1  9*86  „ brucia. 

7.  Semen  ignatiw  (the  same)  2 ounces  extracted  with 
alcohol  and  hydrochloric  acid 

Yielded  4*5  groin  j of  strychnia, 
h *5*73  » brucia. 

8.  Extract : Ignatice  alcohol,  8*15  grammes 

Yielded  4*93  grains  of  strychnia, 
tt  8*4*  n brucia. 
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On  Some  Physical  Properties  of  Eugenic  Acid , 
by  Charles  Tomlinson,  F.C.S, 

It  must  be  regarded  as  a curious  circumstance  that 
certain  liquids  of  small  solubility  display  some  of  tho 
motions  and  other  phenomena  of  camphor  on  the  surface 
of  water.  This  was  first  pointed  out  by  Mr.  Tomlinson 
in  the  case  of  creosote,  and  recently  in  the  case  of 
eugenic  acid  (6|oH|3Q3),  which  displays  the  phenomena 
in  question  in  a remarkable  manner. 

When  a drop  of  engenic  acid  is  placed  on  the  surface 
of  two  fluid  ounces  of  distilled  water  in  a glass  capsule 
two  and  a-half  inches  in  diameter,  it  forms  a cohesion 
figure,  consisting  of  a flattened  disc  of  about  -^ths 
or  ^ths  of  an  inch  in  diameter,  which  sails  about  on 
the  surface  of  the  water  with  a vibrating  motion  of  the 
edge,  not  nearly  so  vigorous  as  the  disc  of  creosote 
under  similar  circumstances.  The  eugenic  acid  disc 
often  splits  up  into  two  or  three  discs,  which  revolve 
round  each  other,  and  as  they  become  smaller,  move 
more  rapidly,  and  at  length  disappear  in  wild  gyrations. 
The  manner  in  which  the  disc  is  disposed  of  by  solution 
is  by  throwing  off  a number  of  films  in  rapid  succession, 
which  are  taken  up  by  tl  e water  nearly  as  fast  as  they 
are  formed.  Ill  this  way  a repellant  action  exists  all 
round  the  disc,  which  action  is  at  first  tolerably  equal 
in  all  directions,  but  by  exposure  to  the  air  certain 
points  of  the  edge  of  tho  disc  become  resin i fled,  and 
cease  to  give  off  films.  These  points  thus  becoming 
inert  assist  in  the  generation  of  a remarkable  series  of 
currents,  which  sot  out  from  tho  active  portions  of  tho 
disc,  and  return  by  a kind  of  indraw  to  the  inert  por- 
tions. These  currents  ore  often  visible  by  means  of  the 
oxidised  portions  of  the  films  left  on  the  surface,  or  may 
be  mode  still  more  striking  by  dusting  a little  lycopo- 
dium powder  over  the  surface.  A few  grains  of  the 
powder  falling  at  the  edgo  of  tho  disc  will  produce 
physically  inert  points,  and  thus  assist  in  the  generation 
of  the  current*. 

Eugenic  acid  is  so  little  soluble  in  water,  that  sup- 
posing the  first  drop  to  be  disposed  of  in  ten  minutes  111 
two  ounces  of  water,  a second  drop  may  last  an  hour,  a 
third  drop  upwards  of  two  hours,  while  a fourth  drop 
may  remain  a couple  of  days  on  the  surface.  The  time, 
however,  varies  with  the  age  of  the  acid  ; when  newly 
distilled,  it  is  a little  more  soluble^than  when  it  has  been 
kept  some  time. 

As  in  the  ense  of  the  camphor  motions,  the  eugenic 
acid  is  more  vigorous  on  a large  surface  than  on  a small 
one,  with  the  same  quantity  of  water.  In  like  manner 
also  anything  which  diminishes  the  adhesion  of  tho 
water  checks  or  arrests  the  rotations.  The  currents  arc 
very  feeble  on  a solution  of  common  salt  or  in  water 
containing  a little  sulphuric  acid.  The  action  of  small 
portions  of  oil  in  arresting  the  motions  of  eugenic  acid 
is  the  samo  as  in  those  of  camphor.  A fixed  oil  forms  a 
permanent  film,  and  prevents  adhesion ; a volatile  oil, 
such  as  turpentine,  arrests  the  motions  of  the  eugenic 
acid  disc  only  while  it  is  evaporating,  cr  if  newly  dis- 
tilled, docs  not  arrest  them  at  nil,  the  eugenic  acid 
skating  on  the  water  through  the  turpentine  film,  and 
back  again  indifferently. 

The  action  of  the  repellant  films  given  off  by  tho 
eugenic  acid  disc  is  well  shown  when  ether  films,  such 
as  those  of  turpentine,  are  placed  on  the  surface.  A 
drop  of  turpentine  gently  delivered  from  the  end  of  a 
glass  rod  to  the  surface  cn  which  the  eugenic  acid  disc 
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is  floating  about,  will  flash  out  into  a film  so  as  com- 
pletely to  cover  the  aurfare,  except  that  part  of  it 
occupied  by  the  eugenic  acid  disc,  and  a small  annular 
space  round  it.  The  eugenic  acid  disc  is  struck  motion- 
less, hut  in  a few  minutes  it  resumes  its  activity,  invades 
the  turpentine  film,  and  cuts  its  way  through  it  in  all 
directions.  A drop  of  oil  of  cubchs  does  not  form  a film, 
but  only  a flattened  disc,  in  the  presence  of  the  eugenic 
acid  di*c ; the  latter,  however,  soon  invades  it,  drives  it 
about,  dashes  through  it,  and  disperses  it.  A drop  of 
oil  of  bitter  almonds  is  similarly  treated. 

In  the  case  of  the  camphor  motions,  evaporation  is  as 
important  a function  as  solution.  If  the  vessel  be 
covered  up,  or  the  experiment  be  conducted  in  n bottle, 
the  camphor  motions  and  the  lycopodium  currents  pro- 
duced by  the  films  as  they  are  disengaged  in  rapid  suc- 
cession, immediately  cease.  The  eugenic  acid  rotations 
and  currents,  on  the  contrary,  can  he  produced  in  a 
covered  vessel,  and  even  in  a corked  bottle,  showing 
that  solution  is  the  chief  function  in  the  production  of 
these  motions.  Tho  eugenic  acid  disc,  as  soon  as  it  comes 
in  contact  with  tho  water,  disengages  by  the  adhesion  of 
the  water  an  invisible  film,  which  surrounds  the  disc, 
and  exerts  a repellant  action  in  all  directions.  This  film 
immediately  enters  into  solution,  and  gives  place  to 
other  films,  which  are  similarly  disposed  of.  It  is  tho 
liberation  of  this  annular  film  which  prevents  oils  from 
touching  the  disc,  and  produces  the  repulsion  of  the 
lycopodium  powder.  Tho  first  disc  of  acid  is  got  rid  of 
in  this  way,  and  tho  adhesion  of  the  water  is  so  far  im- 
paired that  soon  after  tho  second  drop  is  placed  on  the 
surface  the  disc  forms  round  it,  not  an  annular  film,  but 
portions  only  of  a film,  which  radiate  from  the  disc 
in  broad  lines,  at  b,  c in  the  figure.  Moreover,  the 


second  drop  being  exposed  to  tho  air  so  much  longer 
than  the  fii&t,  partial  reunification  sets  in  at  two  or  more 
points  in  the  circumference,  producing  the  conditions 
favourable  for  the  apparent  attraction  and  repulsion  of 
the  particles;  for  if  t be  the  disc,  and  a , b,  c the  por- 
tions of  film  given  off  by  it  before  entering  into  solu- 
tion, and  r,  r,  the  resinined  points,  the  radial  portions 
a,  b , c drive  the  particles  of  lycopodium  into  the 
tranquil  spaces,  t , where  they  get  dragged  into  the 
currents  s,  *,  by  which  they  arc  carried  forward  in  the 
direction  of  the  arrows.  If  particles  of  lycopodium  fall 
ou  the  edge  at  r,  r,  they  serve  to  make  those  points  of 
the  disc  inert,  and  so  assist  t c indraw  of  the  particles 
towards  them.  Wo  may  also  consider  tho  radial  por- 
tions a,  6,  e as  being  raised  above  the  general  suiface, 
in  which  case,  the  surface  water  being  driven  away, 
other  surface  water  must  flow  in  to  supply  its  place,  and 


dragging  with  it  the  powder,  will  produce  the  apparent 
attractions.  The  powder  often  rotates  in  complete 
circles  or  eddies — an  effect  produced  by  the  particles 
tending  to  sink  into  the  lower  water  by  the  side  of  a 
current  that  tends  to  carry  it  forward  ; these  are  just 
the  conditions  required  for  the  formation  of  an  eddy. 

The  currents  circulate  with  considerable  rapidity,  and 
are  seen  in  their  highest  perfection  with  eugenic  acid. 
They  may  bo  noticed  feebly  if  a drop  of  oil  of  cloves  or 
of  oil  of  Jamaica  pepper  bo  placed  on  water,  and  dusted 
with  lycopodium. 

King's  College,  London. 


PROCEEDINGS  OP  SOCIETIES. 

CANTOR  LECTURES. 

*'  On  Chemistry  Applied  to  ths  Arts."  By  Dr.  T.  CiaCI 

Caltxkt,  F.R.9 F.C.8. 

Lecture  IV. 

Delivered  on  Thursday  Evening,  April  at,  1S64. 

Animal  Pattv  Matters,  tho  various  processes  for  liberating  them 
from  1 bo  I l*su«»  la  which  they  are  contained.  Tb  Ir  cornp  ah  Jon  axul 
conrenlon  Into  soap.  Composite  caudle*.  The  refuting  of  lard,  fed* 
liver,  iprrm,  and  other  oils.  Spermaeth  and  wax. 

{Continued  from  page  56.) 

X have  now  to  draw  your  attention  to  a totally  different 
kind  of  manufacture — vis.,  that  of  composite,  stearic,  and 
Belmont  candles.  Many  years  elapsed  between  the  scien- 
tific discovery  by  M.  Chevreul  of  in  argon  c and  stearic  acids, 
and  their  application  to  illuminating  purposes  ; for  it  was 
early  in  1815  that  MM.  Chevreul  and  Gay-Lussac  took 
out  a patent  with  a view  of  realising  this  advantage.  But 
it  was  reserved  for  a manufacturer,  M\  do  Milly,  to  perfect 
the  manufacturing  details  of  the  processes,  and  to  render 
these  candles  a marketable  commodity.  This  he  effected 
by  also  improving  the  manufacture  of  the  wicks,  and  he 
was  the  first  to  introduce  this  article  to  the  trade  in  1831, 
under  the  name  of  bougies  de  Petoile . Let  me  give  you  an 
idea  of  his  modus  operands.  100  lbs.  of  tallow,  17  lbs.  of 
lime  previously  slaked,  and  1000  lbs.  of  water  were  placed 
in  a large  iron  boiler,  and  kept  at  tho  boil  for  several  hours 
by  means  of  a jet  of  steam.  The  result  was  that  the 
glycerine  dissolved  in  the  water,  whilst  the  fatty  acids 
united  with  the  lime.  The  insoluble  stearate,  oleatc,  and 
margarate  of  lime  were  then  decomposed  by  weak  vitriol, 
under  the  influence  of  heat.  Insoluble  sulphate  of  lime 
was  produced,  and  the  fatty  acids  liberated.  These,  in 
their  turn,  were  submitted  to  hot  and  cold  pressure,  which 
liberated  the  oleic  acid,  leaving  the  solid  stearic  and  mar- 
garic  acids  behind ; it  was  then  only  necessary  to  cast 
them  into  moulds  containing  wicks,  and  the  bougies  de 
I'etoile  were  produced.  MM.  de  Milly  and  Motard  have 
introduced,  of  late  years,  several  important  improvements 
into  this  branch  of  manufacture,  the  most  important  of 
which  is  that  of  operating  under  pressure,  by  which  means 
they  succeed  in  decomposing  the  fatty  matters  with  3 or  4 
per  cent,  of'lime  instead  of  17,  this,  of  course,  involving 
the  saving  of  a large  quantity  of  vitriol.  M.  Bouis  has 
made  a further  improvement  by  adding  to  stearic  candles 
3 or  4 per  cent,  of  sebacic  acid,  which  is  extracted  from 
castor-oil,  and  has  the  high  fusing -point  of  a6i°.  M. 
Chevreul  also  suggested  a simple  method  of  increasing  the 
whiteness  of  these  candles  by  the  addition  of  a small  quan- 
tity of  ultramarine  blue  to  neutralise  the  slightly  yellow 
tint  of  the  manufactured  acid.  One  of  the  greatest  im- 
provements in  the  manufacture  of  these  can-lies  is  that 
carried  out  by  Price's  Candle  Company  ; but  before 
describing  to  you  this  bcsutiful  process,  as  adopted  by  Mr. 
G.  F.  Wilson,  at  this  company’s  works,  allow  me  to  state 
a few  facta.  Up  to  1840  the  best  kind  of  candles  were 
those  made  of  spermaceti  or  of  animal  fatty  matters  which 
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were  cold  and  hot-pressed.  In  that  year  Mr.  Wilson, 
whilst  experimenting  with  the  view  of  making  candles 
which  would  not  require  snuffing,  for  the  illumination  on 
the  occasion  of  her  Majesty’s  marriage,  discovered  that  a 
combination  of  coooanut  stearine  with  stearic  acid  would 
make  candles  giving  a beautiful  light,  and  free  from  the 
necessity  of  muffing.  These  he  called  “ composite,'*  and 
they  were  soon  largely  sold.  In  1838  M.  Fremy  published 
his  interesting  discoveries,  showing  that  when  oils  or 
fatty  matter*  were  mixed  with  20  or  30  per  cent,  of  concen- 
trated sulphuric  acid,  the  fhtty  matters  were  split,  or,  as 
he  calls  it,  saponified,  and  that  sulpho-margaric,  aulpho- 
atearic,  sulpho-oleic,  and  sulpho-glyceric  acids  were 
formed.  He  further  observed  that  boiling  water  decom- 
posed the  sulpho-etearic  and  margaric  acids,  and  only 
partially  the  sulpho-oleic  into  stearic,  margaric,  oleic,  and 
sulphuric  acids,  which  last  acid  remains  in  the  water 
together  with  the  eulpho-glyceric  acid  and  that  portion  of 
the  sulpho-oleie  acid  not  decomposed,  the  other  acids  re- 
maining insoluble  and  floating  on  the  surface.  In  184s 
Messrs.  G.  Price  and  Jones  secured  a patent  to  carry  out 
on  • practical  scale  the  scientific  discoveries  of  M.  Fremy. 
In  that  patent  two  or  three  important  facts  are  brought 
out  ; first,  that  if  instead  of  operating  at  a low  tempera- 
ture, as  recommended  by  Fremy,  heat  was  employed,  the 
action  of  the  sulphuric  acid  on  the  organic  compounds 
would  give  rise  to  sulphurous  acid,  which  they  discovered 
had  the  remarkable  property  of  converting  the  liquid  oleic 
acid  into  a solid  acid  called  44  elaidic,”  thus  largely  in- 
creasing the  yield  of  solid  fatty  acids.  Their  mode  of 
operating  was  this : jo  or  12  per  cent,  of  concentrated 
sulphuric  acid  was  added  to  the  fatty  matters  which  had 
been  previously  liquefied  by  heat,  and  the  whole  was 
kept  at  a temperature  of  200*  for  twenty-four  hours. 
During  that  time  the  fatty  matters  were  split  into  their 
primitive  elements,  and  the  oleic  acid  was  converted  into 
elaidic  acid.  The  whole  was  then  repeatedly  treated  with 
boiling  water,  to  dissolve  the  sulpho-glyceric  acid  and 
other  impurities,  leaving  the  solid  fats  ready  for  distilla- 
tion. Mr.  G.  F.  Wilson  has  since  then  greatly  improved 
this  part  of  his  manufacture,  as  the  beautiful  candles,  every- 
where to  be  seen,  will  amply  prove.  The  most  important 
improvement  in  a chemical  point  of  view  is  the  following  : — 
He  h&s  found,  for  example,  that  fatty  matters  arc  split  up 
into  their  component  parts  by  decreasing  quantities  of 
▼itriol  as  the  temperature  used  is  increased.  Thus,  at 
a temperature  of  *oo°,  15  parts  of  vitriol  are  required; 
at  350*,  six  ports ; at  500  one  part.  Further,  by  employ- 
ing this  small  proportion  of  sulphuric  acid,  not  only  is  the 
expense  of  washing  the  fatty  matters  after  their  saponifi- 
cation by  the  acid  avoided,  but  the  distillation  may  be 
proceeded  with  in  the  same  vessel.  The  distillation  of 
fotty  matters,  first  performed  by  Mr.  Wilson,  and  since 
earned  by  him  to  a state  of  perfection,  is  based  on  the 
fact  that,  whilst  fatty  matters,  If  distilled  by  direct  heat, 
are  completely  decomposed,  giving  rise  to  the  noxious 
vapours  of  acroleinc,  from  the  destruction  of  the 
glycerine,  &c.,  this  evil  is  completely  avoided  in  distilling 
them  by  passing  a current  of  superheated  steam  at  a 
temperature  of  between  550°  and  6oop  through  the  mass 
of  melted  fatty  matters  previously  brought  to  the  same 
temperature.  By  this  means  the  glycerine  passes  first  ; 
without  decomposition,  and  is  then  fo'lowed  by  the  fatty 
acids.  In  fact,  the  distillation  proceeds  with  such  rapidity 
and  regularity  that  a strangpr  might  witness  the  distilla- 
tion of  1000  gallons  in  twenty-four  or  thirty-six  hours,  and 
all  the  time  would  propably  suppose  that  water  only  was 
distilling.  The  results  are  so  perfect,  that  the  Jury  at  the 
Paris  Exhibition  of  1855  could  hardly  credit  their  genuine- 
ness, and  actually  deputed  Mr.  Warren  de  la  Hue  to 
come  from  Paris  to  verify  the  fact  that  the  beautiful  pro- 
ducts exhibited  were  obtained  in  many  instances  from 
very  inferior  kinds  of  fat.  The  glycerine  only  requires 
redistillation  to  be  fit  for  all  the  purposes  to  which  it  is 


applied.  As  to  the  acids,  they  are  submitted  to  an  intense 
cold  pressure,  which  separates  the  oleic  acid  from  the 
stearic,  margaric,  or  palmitic  acids.  These  arc  melted, 
and  when  near  the  point  of  solidification,  the  vessel  con- 
taining them  is  run  on  rails  over  the  moulds  which  are  so 
arranged  that  each  frame  contains  too  separate  moulds, 
in  which  already  the  wicks,  prepared  with  borax  or  a salt 
of  ammonia,  are  fixed.  The  only  remaining  operation  is 
to  fill  the  moulds  and  allow  the  candles  to  cool. 

Oleic  acid  has  recently  been  made  available  for  several 
valuable  purposes ; it  has  been  largely  employed  in  the 
manufacture  of  soap ; but  its  most  important  application 
as  yet  is  its  use  on  the  Continent,  and  recently  in  England, 
as  a substitute  for  olive  oil  in  the  greasing  of  wool  for 
spinning,  the  advantages  of  which  are  marked,  as  its 
removal  by  alkalies  in  the  scouring  process  is  much  easier, 
and  its  price  lower.  Messrs.  Laing  and  Wilson  have  re- 
cently taken  out  a patent  for  tho  employment  of  oleatc  of 
ammonia  as  a mordant ; and,  as  the  specimens  which  I 
have  the  pleasure  to  show  you  illustrate,  it  increases  in  a 
marked  manner  the  beauty  and  brilliancy  of  the  coal-tar 
colours  on  cotton. 

It  now  only  remains  for  me  to  refer  to  another  interest- 
ing process  for  splitting  fatty  matters  into  their  elements, 
I mean  that  of  M.  Tilghman,  which  consists  in  mixing 
fatty  matters  with  one-third  to  one-half  of  their  bulk  of 
water,  and  placing  them  in  a vessel  capable  of  resisting  a 
very  high  pressure.  They  arc  submitted  to  a tempera- 
ture of  between  550*  and  6oo°  Fahr.,  and  under  the 
influence  of  that  heat  and  pressure  the  fatty  matters  are 
decomposed  into  glycerine  and  fatty  acids.  M.  Tilghman 
has  also  adapted  an  apparatus  which  enables  him  by  means 
of  coils  of  tubes  to  keep  up  a constant  stream  of  fatty 
matters  and  water  through  the  tubes  surrounded  by  fir*, 
by  which  means  the  decomposition  is  rapidly  and  con- 
tinuously carried  on.  1 must  not,  however,  conclude  this 
part  of  my  lecture  without  drawing  your  attention  to  these 
beautiful  specimens  illustrating  the  manufacture  of 
Messrs.  Price  and  Co.,  kindly  lent  to  me  by  Mr.  G.  F. 
Wilson. 

Spermaceti. — This  valuable  substance  is  found  in  large 
quantities  in  the  bony  receptacles  of  the  head  of  the  white 
whale  of  the  Sfouth  Seas,  and  as  it  is  there  mixed  with  a 
fluid  substance  called  sperm  oil,  these  arc  separated  by 
means  of  filtration.  The  solid  mass  which  is  thereby  left 
in  tho  linen  bags  is  first  pressed  cold,  and  then  between 
heated  plates  (hot -pressed).  It  is  then  physicked,  or  heated 
in  a boiler  with  a solution  of  caustic  potash  of  specific 
gravity  1.45,  which  dissolves  a small  amount  of  oily  matter, 
still  adhering  to  the  spermaceti,  and  this,  after  being  well 
washed,  is  run  into  moulds  to  cool.  The  manufacture  of 
spermaceti  candles  requires  great  care  and  practical  expe- 
rience. The  only  fact  I shall  mention  is,  that  about  3 per 
cent,  of  wax  is  added  to  spermaceti  to  prevent  the  mass 
being  too  crystalline  or  brittle.  M.  Chevreol,  who  chemi- 
cally examined  pure  spermaceti,  or  cetine,  at  the  beginning 
of  this  century,  succeeded  in  unfolding  it  into  an  acid, 
which  he  called  ethalic  acid,  very  similar  to  palmitic,  and 
into  a neutral  substance  called  ethal,  the  composition  of 
which,  he  prognosticated,  would  be  found  to  contain  pure 
alcohol.  This,  I am  pleased  to  say,  has  proved  to  be  the 
case  ; for  its  composition  can  be  considered  as  represented 
by—  4 HO. 

Mr.  Heintx  has  recently  published  a very  elaborate  paper 
on  the  composition  of  this  substance,  and  states  that 
spermaceti  contains  the  following  components  s — 

Ethal  or  <>xlde  of 
ooiyle. 

Stearophanate  *.  C28H^Oj  ..  C37H3aOj 

Margarate  ..  ,,  „ 

Palmitute  ..  C,4Im04  . . „ 

Cetate  . . ••  CJOH,903  ..  ,, 

Myristatc  . • C.:,H  03  ..  „ 

Create  ..  C^Hh.Oa  ••  »• 
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It  appears  to  me  that  scYeral  of  these  products  do  not 
exist  ready  formed  in  spermaceti,  but  are  the  results  of 
chemical  reactions. 

Bret'  Wax.— I hare  already  had  the  pleasure,  at  the 
commencement  of  this  lecture,  of  drawing  your  attention 
to  the  fact  that  bees  either  gather  wax  from  the  flowers  on 
which  they  alight,  or  are  capable  of  producing  it  direct 
from  saccharine  matters.  The  wax  &»  it  is  obtained  from 
the  honeycomb  being  coloured,  it  is  necessary  to  bleach  it 
for  most  of  the  applications  which  wax  receives.  The  old 
process  (still  followed  in  many  parts  of  Europe)  consists  in 
melting  wax  in  w ater,  and  allowing  it  to  run  into  a second 
vessel,  so  as  to  separate  it  as  completely  as  possible  from 
its  impurities.  When  cooled  to  nearly  its  melting  point, 
it  is  allowed  to  fall  on  rollers  which  revolve  in  cola  water, 
by  which  means  thin  ribbons  of  wax  are  obtained,  which 
are  then  placed  on  mendows  to  bleach  under  the  influence 
of  the  atmosphere.  The  above  operations  are  repeated 
until  the  wax  is  perfectly  bleached.  This  plan  is  so  tedious 
and  expensive  that  several  chemical  processes  have  beenpro- 
posed.  M.  Casseraud’s  is,  to  pass  steam  through  the  melted 
mass,  which  is,  at  the  same  time,  subjected  to  the  influence 
of  sun  light.  Mr.  Solly's  is,  to  treat  the  melted  wax  by  a 
mixture  of  nitrate  of  soda  and  sulphuric  acid,  when  the 
nitric  acid  liberated  oxidises  and  destroys  the  colouring 
matters  of  the  wax.  Pure  wax  melts  at  149*,  and,  when 
treated  with  alcohol,  is  found  to  be  composed  of — 

Cerine  or  cexotic  acid  , . C^H^O^HO  ..  65 
Myricine  CwHOT04  30 

Ceroleino  ..  „ ••  5 

100 

Sir  Benjamin  Brodie,  who  examined  most  minutely  the 
chemical  composition  of  a great  variety  of  waxes,  considers 
that  the  substance  called  by  chemists  cerine  is  really  cerotic 
acid,  and  that  myricine  is  a compound  of  palmitic  acid  and 
melissine.  The  lecturer  here  illustrated  and  explained 
the  various  adulterations  of  wax,  giving  the  means  of 
detecting  them.  The  adulterations  were  common  owing 
to  its  value. 

Chinete  I Vox  is  a compact  substance,  imported  from 
China,  and  said  to  bo  secreted  by  an  insect  called  Coccus 
Pel*  sinensis.  This  wax,  which  is  harder  and  more  brittle 
than  bees’  wax,  melts  at  181,  and  has  yielded  in  the  hand 
of  the  above  eminent  chemist,  cerotic  acid  and  cerotine,  or 
oxide  of  cerotyle. 
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A Course  oj  Twelve  lectures,  by  Dr.  Pp.BCT,  F.R.S.  De- 
livered at  the  Royal  School  of  Mines,  Museum  of  Practical 
Geology , Jermyn  Street. 

Licttrb  XII.  [Last  of  the  Course). — Saturday,  January  30. 
Ladies  and  Gentlemen, — The  subject  of  our  lecture  to- 
day is  volcanoes,  but  it  is  not  my  intention  to  present  you 
with  any  general  description  of  those  marvellous  and  sub- 
lime exhibitions  of  natural  forces.  No  branch  of  geology 
is  more  impressive  or  more  instructive  than  that  which 
has  for  its  object  the  study  of  the  results  and  causes  of 
volcanic  activity.  In  the  short  space  of  an  hour  it  would 
not  be  possible  to  enter  even  upon  the  threshold,  so  to 
speak,  of  this  vast  subject.  Admirable,  comprehensive, 
and,  I may  add,  thrilling  descriptions  of  active  eruptions 
and  their  attendant  phenomena  will  be  found  in  many 
treatises  on  geology,  of  which  I may  especially  mention  ! 
the  “ Principles  ’*  of  Sir  Charles  Lyell.  I propose  on  the 
present  occasion  to  direct  your  attention  to  certain  chemical 
points  relating  to  volcanic  action,  which,  in  their  bearings 
upon  geological  science,  will,  I trust,  prove  not  unac- 
ceptable to  you,  notwithstanding  it  will  be  necessary  to 
cite  the  results  of  numerous  analyses  and  of  various 
chemical  reactions  which  do  not  admit  of  illustration  by 
striking  and  attractive  experiments  on  a lecture  table. 


I must  rely  solely  on  the  intrinsic  interest  of  the  subject, 
and,  ladies  and  gentlemen,  I shall  do  so  with  confidence. 

The  elements  which  chiefly  compose  the  solid  matters 
ejected  from  volcanoes  are  oxygen,  silicon,  aluminium, 
iron,  calcium,  magnesium,  sodium,  and  potassium.  You 
will  remember  that  most  of  these  we  have  passed  in  re- 
view. The  other  elements  are— (I  speak  now  of  those 
which  have  been  clearly  detected  by  chemical  analysis)  — 
zirconium  in  the  form  of  zircon,  as  in  lava  at  Vesuvius  ; 
lithium  in  a certain  variety  of  palagonite,  and  of  this  rock 
we  shall  have  to  speak  at  length  by-and-by  ; — I give  this 
on  the  authority  of  Waltershausen ; — boron  in  the  state 
of  boracic  acid,  in  the  crater  of  Vulcano  in  the  Lipari 
Islands,  and  also  evolved  with  steam  in  the  fumeroles  of 
Tuscany ; chlorine,  the  chief  constituent  of  the  products 
of  sublimation  ; fluorine,  existing  in  certain  volcanic 
minerals  ; phosphorus  in  the  lavas  of  Etna  in  cavities  as 
phosphate  of  protoxide  of  iron,  which  appears  to  have 
been  derived  from  the  oxidation  of  finely- diffused  phosphide 
of  iron — at  least,  such  is  the  theory  put  forth  to  account 
for  its  presence  there ; arsenic  as  realgar— subsulphide  of 
arsenic  in  the  crater  of  Vulcano,  and  in  the  Solfai-.raa ; 
selenium  in  minute  quantity  in  an  orange-coloured  variety 
of  sulphur  from  the  crater  of  Etna  ; sulphur  in  all  craters, 
and  in  the  Solfataras;  manganese  and  titanium  nearly 
always,  in  combination  with  iron  in  Lavas  and  volcanic 
ashes ; copper  in  minute  quantity  generally ; it  occurs 
sometimes  in  the  beautiful  form  of  tenorite  in  crystal- 
line scales  of  protoxide  ; nickel,  with  traces  of  cobalt,  in 
olivines  ; chromium,  stated  to  have  been  detected  in  small 
quantity  in  a variety  of  palagonite,  vanadium,  in  minute 
quantity,  but  distinctly  in  an  Iceland  chlorite.  Traces  of 
zinc  axe  reported  to  have  been  found  in  certain  sublimed 
products  in  Monte-Rosso.  Tin  has  been  discovered  in  the 
crata  of  Etna ; lead  as  galena  in  the  rock  of  Monte  Somma. 
and  as  chloride  of  lead  in  the  crater  of  Vesuvius,  and 
also  in  sublimed  products  of  Monte- Rosso  in  combination 
with  protoxide  of  copper  and  traces  of  silver.  The  elements 
evolved  in  the  state  of  gas  will  be  presently  enumerated. 

Accoxding  to  Bunsen,  notwithstanding  the  great  diver- 
sity in  the  mineralogical  characters  and  chemical  composi- 
tion of  the  rocks  of  Iceland,  all  the  eruptive  masses  there, 
from  the  most  ancient  to  the  most  recent,  consist  either 
of  one  or  two  typical  minerals  or  rocks,  or  of  various 
mixtures  of  these  two — namely,  what  he  terms  the  normal 
trachytic  and  the  normal  pyroxenic.  On  these  points  I 
must  beg  your  most  particular  attention.  It  leads  to  a 
wide  and,  it  may  be,  a very  important  generalisation.  All 
these  rocks,  then,  he  maintains,  may  be  reduced  to  two 
typical  rocks,  or  to  various  mixtures  of  these  rocks— that 
is  to  say,  any  rock  analysed,  if  not  composed  of  one  or  the 
other  may  be  represented  by  definite  mixtures  of  these 
two  rocks.  That  is  the  point.  From  the  result  of  nume- 
rous analyses  the  mean  composition  of  these  rocks  was 
found  to  be  this, — 


Normal  trachytic. 

Normal  pyroxenic. 

Silica  . • 

. 76  ‘*7 

♦*•47 

Alumina  and  protoxide 

30*16 

of  iron  • 

. • >4*3 

Lime  . 

. . *'44 

11*87 

Magnesia 

. . o**8 

689 

Potash . • 

. . 310 

0*65 

Soda  , • 

. . 4*18 

1*96 

100*00 

100*00 

You  see  that  what  Bunsen  designates  as  the  normal  tra- 
chytic rock  is  rich  in  silica,  the  proportion  being  large.  The 
opposite  extreme,  or  that  which  is  poorest  in  silica,  is  the 
pyroxenic.  You  see  how  much  larger  the  proportion  of 
alumina  and  iron  is  in  this  case.  This  rock  is  especially 
rich  in  lime.  Magnesia  is  also  in  large  quantity.  The 
ratio  between  the  oxygen  of  the  silica  and  that  of  the 
bases  in  the  first  series— the  trachytic  type— is  as  3 to  0*596. 
The  ratio  of  the  oxygen  of  the  silica  to  that  of  the  bases 
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in  the  normal  pyroxenic  is  as  3 to  1*998,  or  very  nearly  a. 
Although  there  are  other  unaltered  rocks  of  Iceland,  or 
non-metamorpho&ed  rocks,  in  the  composition  of  which 
none  of  these  ratios  exist,  yet  it  may  be  shown  notwith- 
standing that  in  all  these  locks  the  oxygen  in  the  bases 
ranges  from  0-579  to  1-948  for  every  three  of  oxygen.  I 
wish  you  to  understand  that  point  clearly.  It  may  be 
shown  that  the  oxgen  of  the  bases  ranges  between  the 
numbers  which  I have  placed  before  you.  This  is  done 
by  a very  simple  calculation : from  the  ultimata  com- 
position of  any  of  the  unchanged  Icelandic  rocks,  the 
proportions  in  which  the  trachytic  and  pyroxenic  rocks 
should  be  mixed  to  agree  with  that  composition  is  very 
readily  deduced.  Numerous  varieties  of  these  rocks 
have  been  analysed  by  Bunsen,  and  he  assures  us— and 
his  analyses  prove  what  he  says— that  there  is  not  one 
in  which  the  results  differ  from  the  calculated  composition 
to  a greater  extent  than  might  reasonably  be  expected 
in  such  a calculation  based  merely  on  the  mean  results  of 
analyse*. 

This  general  induction  applies  also  to  the  rock  forma- 
tions upon  the  lava  stream*  of  the  Icelandic  volcanoes. 
The  typical  rocks  and  the  rocks  resulting  from  their  inter- 
mixture exist  in  these  most  modern  formations.  The 
bisekish-grey  stony  lava  of  which  he  speaks  on  the  south 
eastern  foot  of  the  Kr&fla,  and  the  beds  of  obsidian  alter- 
nating within  it,  have  exactly  the  same  composition  as  the 
normal  trachytic  mass. 


Stony  lava. 

Obsidian. 

Silica  . • , 

• 75 *i* 

75*28 

Alumina 

. 11*34 

10*22 

Protoxide  of  iron 

• 3 '9* 

4**4 

Lime  . 

• *73 

1*81 

Magnesia 

• °*39 

0*25 

Potash 

. 1*85 

a ’44 

Soda  . 

• 4*39 

5*53 

Water . 

. 0*41 

0*23 

10000 

100*00 

These  two  analyses— that  of  the  stone-like  lava  and  the 
vitreoua  lava  or  obsidian — when  placed  side  by  side,  agree 
so  exactly  that  you  would  be  inclined  to  suppose  that  the 
analyses  referred  to  the  same  specimens.  The  analysis  I 
have  given  of  the  trachytic  rock  very  nearly  represents  the 
composition  of  these  two  kinds  of  lava.  The  streams  of 
obsidian  on  the  north-eastern  declivity  of  Hecla  approach 
very  nearly  in  composition  to  that  which  I have  stated, 
and  may  be  represented  as  composed  of  1 part  of  the 
trachytic  rock  to  0*2315  of  the  normal  pyroxenic.  We 
now  pass  on  to  the  typical  pyroxenic  rock,  or  the  extreme 
basic  rock— that  which  contains  the  least  silica  and  the 
most  base.  This  is  represented  in  the  substance  of  the 
great  lava  streams  which  flow  west-north- west  from  Hecla 
to  the  banks  of  the  1 hj6rs&.  The  composition  found  by 
analysis  is  nearly  identical  with  that  of  the  normal  pyro- 
xenic type.  The  lavas  from  the  western  foot  of  Hecla 
may  be  represented  as  composed  of  mixtures  of  these  two 
typical  rocks  in  the  following  proportions  : — 

Trachytic.  Pyroxenic. 

Lava  at  Hals 2*77 

Efrahools  lava  . . . x 1*568 

Ash  of  Hecla  from  the  eruption,  1845  1 2*401 

The  order  which  is  here  given  is  that  of  the  succession 
of  the  streams  examined,  from  the  more  ancient  to  the  ( 
younger.  Hence  it  is  inferred  by  Bunsen  that  *•  the  flow 
from  the  two  volcanic  foci  which  maintained  the  activity 
of  the  volcano  is  as  irregular  as  the  activity  itself.”  lie 
extends  his  induction  beyond  the  limits  of  Iceland,  and 
in  proof  of  its  correctness  adduces  the  results  of  analyses 
of  non -metamorphosed  volcanic  products  from  various 
parts  of  the  world.  From  a special  investigation  of  the  ! 
volcanic  system  forming  the  high  table-land  of  Armenia,  1 
he  concludes  that  the  mutters  composing  these  rocks  have 
flowed  from  sources  chemically  identical  with  those  of  j 


Iceland ; and  he  suggests  the  idea  that  all  the  volcanic 
formations  on  the  earth’s  surface  have  originated  from 
chemicaliy-identical  sources.  This  is  a very  large  induc- 
tion, and  it  requires  a vastly  greater  number  of  experi- 
ments to  justify  our  unqualified  reception  of  it. 

The  subject  we  have  next  to  consider  is  the  volcanic 
tufi,  or  “ luff,”  as  it  is  commonly  called.  It  is  defined  by 
Sir  Charles  Lyell  as  “ an  Italian  name  for  a variety  of 
volcanic  rock  of  an  earthy  texture,  seldom  very  compact, 
and  composed  of  an  agglutination  of  fragments  of  sc<  rice 
and  looso  materials  ejected  from  a volcano.”  The  tuff  is 
the  result  of  the  greater  or  less  degree  of  agglutination  of 
volcanic  ash.  In  Iceland  the  so-called  palagonite  tuff  is 
stated  to  be  the  most  ancient  of  the  volcanic  series  there.  Its 
formation  was  immediately  followed  by  the  elevation  of 
trachyte  and  clinkstone,  or,  as  it  is  termed,  phono]  ite,  from 
the  ring  which  it  gives  when  struck.  Then  comes  the 
penetration  of  the  older  amygdaloidal  trap,  which  appears 
in  large  veins  far  extending  laterally  through  the  tuffaceous 
masses.  Next,  the  olivine  and  basaltic  masses  penetrated 
the  trap  formations  in  systems  of  veins  of  different  ages. 
The  series  of  plutonic  elevations,  it  is  stated,  closes  with 
the  fifth  period  of  the  older  or  more  recent  lavas. 

The  mineralogical  characters  of  palagonite,  which  is 
recognised  as  a distinct  mineral  species,  may  be  stated  to 
be  the  following  t — •*  Its  colour  varies  from  amber-yellow 
to  colophony  brown ; it  is  inferior  in  hardness  to  c&lcspar, 
and  it  is  amorphous  in  structure.”  The  palagonite  tuff  is 
composed  of  silicates  decomposable  by  acids,  and  of  others 
which  are  not  so  decomposable.  These  consist  chiefly  of 
augite  and  a difticultly-decom possible  felspar,  or  a mixture 
of  both,  resulting  from  fusion,  and  forming  trap  or  basalt. 
The  fragments  of  basalt  are  sometimes  a foot  in  diameter, 
and  sometimes  so  small  as  even  to  be  invisible  to  the  naked 
eye.  Occasionally  small  crystals  of  felspar  or  green  or 
black  augite  are  found  in  it,  and  the  so-called  sidero-melan 
of  Waltershausen,  which  occurs  in  small  globules,  and  may 
be  regarded  as  nothing  more  than  a fused,  highly-ferrife- 
rous  variety  of  felspar  termed  labradorite.  The  composi- 
tion of  felspar  may  be  represented,  according  to  Bunsen, 
by  the  formula — 

3RO,2SiO,  + i(RjOj,SiOj)  + 9HO. 

The  RO  represents  the  lime  series  of  bases — lime, 
magnesia,  protoxide  of  iron,  potash,  or  soda.  You  will 
recognise  in  the  first  part  of  the  formula  (yRO.xSiO,) 
our  old  friend  WolUstouUe.  The  term  li2Oi  represents 
alumina,  the  alumina  being  partially  teplaced,  it  may  be, 
by  peroxide  of  iron.  This  substance  of  the  alumina  series 
is  in  combination  with  silica,  forming  a silicate,  the  oxygen 
of  the  base  being  equal  to  that  of  the  acid.  It  is  important 
to  note  this  formula  especially.  Perhaps  you  would  like 
to  have  a record  of  one  analysis  of  palagonite,  ao  I will 
give  it.  A great  number  of  analyses  of  it  from  different 
localities  have  been  made,  which  you  will  And  recorded  in 
Waltershau sen’s  work  on  “Volcanoes,”  and  also  in  Ram- 
melsberg’s  “ Dictionary  of  Mineral  Chemistry,”  both  in 
German.  All  the  analyses  are  there  collected. 


Analysis  of  Iceland  Palagonite  by  Bunsen. 

Silica  • • • 

• 37*4*7 

Peroxide  of  iron  . 

• • *4**75 

Alumina  • • • 

• . 11*165 

Lime  . • • 

• . 8766 

Magnesia  . • • 

. . 6*036 

Potash  . • • 

. • 0685 

Soda . . • • 

. . 065a 

Water  . . • 

. . 1715* 

Insoluble  residue  . 

. . 4*ic-8 

100*156 

This  rock  is  derived  entirely  from  metamorphic  action. 
Please  to  note  the  fact  that  the  iron  compound  is  the  per- 
oxide, and  not  the  protoxide.  This  singular  cementing 
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rock,  palagonite,  i-,  as  you  tee,  a hydrated  compound, 
containing  about  17  per  cant,  of  water. 

The  palagonite  tuff  consists  of  a mixture  of  anhydrous 
and  hydrated  silicate*.  It  is  asserted  that  the  anhydrous 
silicate* — those  free  from  water — belong  exclusively  to 
the  pyroxenic  rocks,  and  are  never  accompanied  by 
trachytic  masses,  or  even  replaced  by  them.  The 
hydrated  silicates  which  generally  cement  together  the 
fragmentary  rock  may  be  regarded  as  a mixture  or  com- 
bination of  two  silicates,  one  of  which  has  the  formula, 
3 KO,  181O3  + Wafc-r,  and  the  other  of  which  has  the 
formula,  AUO.SiO,.  The  palagonite  substance  appears 
to  occur  every  where  as  a characteristic  constituent  of  tuff 
when  the  pyroxenio  rocks  are  especially  well  developed. 
It  is  met  with  in  the  more  considerable  basaltic  elevations 
of  Germany  and  Franco,  on  Ktna.  in  the  Azures,  in  the 
Galapagos  Islands,  the  Cape  do  Verde  Islands,  and  else- 
where. Bunsen  gives  analyses  of  the  palagonite,  or  the 
cementing  matter  of  the  tuff,  from  various  parts  of  Ice- 
land, from  which  it  appears  that  the  composition  is  very 
uniform,  the  oxygen  of  the  alumina  series  of  bases  being 
about  half  that  of  the  silica,  and  the  oxygen  of  the 
lime  scries  of  bases  being  about  half  that  of  the  alumina. 
Analyses  of  pabigonitc  occurring  in  the  Cape  dc  Verde 
Islands,  the  Azores,  the  Canaries,  and  in  the  basaltic  for- 
mations of  Germany,  led  to  the  same  result  Its  compo- 
sition is  deduced  from  a great  variety  of  analyses.  Several 
analyses  of  the  material  from  various  parts  of  the  world 
lead  to  the  conclusion  that  its  composition  may  be  pre* 
ciaely  represented  as  a hydrated  pyroxenic  rock.  That  is 
a very  curious  and  important  chemical  fact.  Bunsen 
arrived  at  the  conclusion  that  a palagonite  substance  may 
result  from  the  action  of  lime  on  pyroxenic  rock  at  a high 
temperature.  He  cites  the  observation  of  Darwin  on 
basaltic  lava  which  had  run  over  a recent  deposit  of  lime- 
stone. The  product  of  this  mutual  notion  is  described  as 
a breccia-like  conglomerate,  in  which  the  altered  lava  is 
mixed  with  a very  pure  mass  of  carbonate  of  limo.  Tht 
mixture,  he  says,  had  the  appearance  of  having  been 
kneaded  in  a pasty  state,  which,  according  to  Bunsen, 
excludes  the  possibility  of  supposing  that  fragments  of 
the  limestone  accompanying  the  lava  had  originated  from 
subsequent  infiltration.  4*  The  chemical  change,”  he  says, 
“ which  has  resulted  from  the  contact  of  the  limestone 
with  the  lava  does  not  leave  any  doubt  as  to  the  nature  of 
the  process  by  which  the  palagonite  has  been  formed. 
Wherever  the  lava  is  in  contact  with  the  limestone  it  is 
converted  into  a mass  presenting  nil  the  mineralogies! 
characters  and  chemical  reactions  of  palagonite ; and  this 
metamorphism,  characterised  by  a gradual  transition  into 
the  unaltered  rock,  is  more  fully  developed  where  the 
calcareous  substance  preponderates  over  the  constituents 
of  the  mass.”  We  shall  examine  this  theory  directly. 
An  analysis  is  then  given  to  show  that  the  metamorphosed 
lava  scarcely  differs  in  composition  from  palagonite.  He 
tells  us  that  he  has  been  able  to  recognise  perfectly 
analogous  though  not  identical  relations  by  observation 
and  experiment  on  basaltic  dykes  traversing  limestone. 
Then  he  mentions  tuffs  from  various  and  remote  localities, 
which,  he  maintains,  prove  in  the  most  decisive  maimer 
that  palagonite  may  be  generated  as  I hare  described. 
He  actually  produced  palagonite  by  heating  basalt  in 
molten  potash,  when  hydrogen  was  evolved,  owing  to  the 
peroxidation  of  the  protoxide  of  iron  existing  in  basalt 
at  the  expense  of  the  oxygen  of  the  water.  When 
steam  at  a high  temperature  is  brought  in  contact  with 
this  rock  the  protoxide  of  iron  is  peroxidised  by  the 
oxygen  of  the  steam,  and  hydrogen  in  equivalent  pro- 
portion is  liberated.  Bunsen  also  obtained  palagonite 
by  igniting  an  intimate  mixture  of  one  part  of  linely- 
powdered  basalt  and  thirteen  parts  of  slaked  lime,  and 
elutriatin';  or  washing  the  product,  which  consisted  of  a 
mixture  of  lime  and  palngouite  ; and  this  palagonite  was 
recognised  under  tho  microscope  by  its  peculiar  oharac- 
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teristics.  Here,  then,  is  apparently  experimental  proof  of 
the  foundation  of  this  rock  in  ths  laboratory  by  heating  a 
mixture  of  basalt  and  slaked  lime  ; but  Bunsen  is  obliged 
to  admit  that  lime  cannot  have  been  an  agent  in  the 
formation  of  most  palagonite*,  especially  this  of  Iceland, 
because  carbonate  of  lime  scarcely  ever  occurs  as  a con- 
stituent of  the  undecompoaed  palagonites  of  Iceland, 
and  because  the  percentage  of  lime  in  the  mineral  itself 
calculated  as  anhydrous  does  not  equal  the  percentage  of 
the  same  constituent  in  the  normal  pyroxenic  rocks.  He 
is,  therefore,  driven  to  the  assumption  that  fixed  alkalies, 
and  not  lime,  were  the  agents  of  the  transformation— an 
assumption  which  involves  another,  namely,  that  there 
existed  a third  kind  of  normal  volcanic  rock  abounding  in 
an  alkaline  base.  This  is  a pure  assumption,  one  assump- 
tion being  required  to  explain  the  other.  Admitting  the 
assumption  that  the  palagonite  might  have  been  formed  in 
that  way,  he  thinks  that  the  alkali  may  have  been 
volatilised  from  the  supposed  rock  •*  while  in  a state  of 
igneous  fusion,”  ami,  as  an  argument  in  support  of  this, 
he  adduces  the  fact  of  the  volatilisation  of  potash  in  our 
iron -smelting  furnaces  ; but  I submit  that  this  is  not  the 
simple  case  of  separation  of  potash  from  its  combination 
with  silica  by  the  mere  action  of  heat.  In  the  blast 
furnace  there  is  a large  excess  of  an  extremely  fixed  base, 
namely,  lime,  which  has  a tendenoy  to  combine  with 
silica  and  displace  the  potash,  and  under  these  circum- 
stances it  is  in  nowise  difficult  to  account  for  the  volati- 
lisation of  the  potash.  1 am  not  aware  that  it  has  been 
bhown  that  silicate  of  potash,  rich  in  silica,  has  been  de- 
composed by  heat  alone.  In  the  blast  furnace  there  would 
be  not  only  lime  present,  but  also  alumina.  I maintain, 
therefore,  that  the  illustration  drawn  by  Bunsen  from 
what  occurs  in  our  blast  furnaces  cannqt  occur  in  these 
natural  phenomena.  In  the  localities  .referred  to  by 
Bunsen  no  such  conditions  have  been  shown  to  obtain,  or 
can  obtain.  With  reference  to,  the  alleged  action  of  lime 
I would  ask,  even  if  the  limestone  were  there  to  supply 
the  material,  is  it  conceivable  that  intermixture  in  any 
sensible  degree  of  the  bases  with  viscid  lavs  could  poe- 
sibly  tako  place  r Bunsen’s  laboratory  experiment  of 
heating  one  part  of  finely-powdered  basalt  in  intimate 
mixture  with  thirteen  parts  of  slaked  lime,  was  made 
under  circumstances  which  it  is  certain  could  never  ha  vs 
been  approximately  imitated  in  nature.  He  ha*,  there- 
fore, failed  to  present  us  with  any  more  satisfactory 
fuundation  for  his  views  concerning  the  formation  of 
palagonite  than  mere  assumptions  which  seem  to  be  an 
absolute  contradiction  to  the  phenomena  observed  in 
nature.  Wsltershausen  entertains  the  opinion  that  pala- 
gonite has  been  formed  on  tho  bed  of  the  sea,  on  which 
volcanic  ash  has  subsided.  He  lays  stress  on  the  com- 
paratively large  proportion  of  magnesia  contained  in  pala- 
gonite, and  accounts  for  this  by  the  action  of  the  magnesian 
salts  of  the  sea-water. 

Let  us  next  direct  our  attention  to  the  gases  evolved  by 
volcanic  action.  A prodigious  ovolution  of  gaseous 
matter,  or  vaporous  matter,  or  both,  takes  place  from  vol- 
canoes in  activity,  and  a very  large  proportion  of  these 
matters  is  certainly  steam,  or  the  vapour  of  water.  The 
nature  of  the  exhalations  cannot,  of  course,  be  ascertained 
directly,  but  must  be  inferred  from  that  of  the  gaseous 
matter  which  we  are  able  to  collect,  and  which  escapes 
under  conditions  differing  very  much  in  degTce  from  those 
which  obtain  during  active  volcanic  operations,  or,  in 
other  words,  during  the  process  of  eruption.  Ga*  is 
evolved  from  what  are  called  volcanic  vents  or  fumerolea, 
which  are  often  so  small  as  to  he  imperceptible. 
“ Fumeroles  ” is  the  common  expression  by  which  the*« 
vents  ore  designated  now-a-dnys.  “Gas  springs"  we 
may  term  them.  They  become  visible  by  the  condensa- 
tion of  the  aqueous  vapour  or  steam  which  comes  out,  or 
by  the  precipitation  of  sulphur  in  a minutely-divided  state, 
or  by  the  deposition  of  other  solid  or  liquid  matter  w hich 
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may  have  been  carried  upwards  from  other  subterranean  I decrease  after  the  cessation  of  an  eruption.  There  is  no 


recesses.  The  gases  of  volcanoes  have  been  investigated 
by  Bunsen,  by  Charles  Sainte-Ctaire  Deviile  (brother  of  the 
aluminium  Deviile),  and  by  Leblanc.  They  have  devoted 
special  attention  to  tho  study  of  the  composition  of  vol- 
canic  exhalations,  which  wo  will  now  pass  in  review. 

Aqueous  vapour  is  stated  to  constitute  the  chief  part 
of  the  exhalations  from  volcanic  veins.  We  well  know, 
also,  that  instances  are  recorded  in  which  liquid  water 
haa  been  thrown  out  in  torrents.  There  is  one  case  in 
which  even  dead  fish  are  reported  to  have  been  ejected, 
thus  proving  that  in  that  case  a sudden  irruption  of  surface 
water  into  the  subterranean  cavities  must  have  taken  place. 

Free  hydrogen  appears  as  a constituent  in  many  analyses. 
A very  large  proportion  was  found  by  Bunsen  in  the  gas 
from  the  smoking  muddy  soil  of  a large  fumerole  in  the 
far  north  of  Iceland.  The  proportion  of  hydrogen  is  very 
large,  and  it  well  deserves  attention.  I stated  just  now 
incidentally  how  hydrogen  might  be  produced  by  the 
action  of  the  vapour  of  water  on  basalt  at  a high  tempe- 
rature, the  protoxide  of  iron  being  peroxidised  at  the 
expense  of  the  water,  with  the  liberation  of  hydrogen. 
The  composition  of  the  gas  examined  by  Bunsen  from  this 
smoking  muddy  soil  of  the  fumerole  was — 

Nitrogen 0*71 

Carbonic  acid  «...  50*00 

Sulphuretted  hydrogen  . . 24*12 

• Free  hydrogen  ....  15*14 

Making  a total  of  , . 99*98 

Derille  found  hydrogen  in  the  gas  escaping  from  the  liquid 
lava  of  Vesuvius,  thrown  out  in  the  eruption  in  the  winter 
of  >86i-s. 

Carburetted  hydrogen,  or  marsh  gas,  was  very  carefully 
sought  for  by  Bunsen,  who  failed  to  detect  any  evidence 
of  its  presence — at  all  events,  in  the  gases  of  Iceland,  and 
he  came  to  this  conclusion — (these  are  his  own  wends)— 
•'  Volcanic  gases  are  characterised  by  the  absence  of  all 
combustible  carbonaceous  substances.'*  That,  if  it  were 
correct,  would  bo  a very  important  conclusion.  I have 
no  doubt  that  it  is  correct  as  for  as  Bunsen’s  observations 
extend.  Deviile,  on  the  other  hand,  informs  us  that  he 
found  marsh  gas  in  the  gas  evolved  from  the  liquid  lava  of 
Vesuvius,  thrown  out  in  1861,  and  also  a very  large  pro- 
portion in  gas  of  fumeroles  in  tho  vicinity  of  Etna.  The 
gas  collected  in  June  from  the  little  cones,  which  together 
constitute  the  Macaluba  of  Girgenti,  was  composed  of — 
Carbonic  acid  . , , . , ,1*15 

Oxygen  .......  1*70 

Nitrogen 675 

Marsh  gas  (the  gas  escaping  from  marshes).  90*40 

100*00 

He  gives  us  many  other  analyses,  but  I give  you  that  in 
which  the  hydrocarbon  appears  to  the  largest  extent. 
Waltcrshauftcn  informs  us  of  the  occurrence  of  rock  oil  or 
naphtha  in  clear  drops  in  certain  drusy  cavities  and  holes 
in  a doleritic  basalt  near  Faterno,  at  the  foot  of  Etna.  The 
lava,  moreover,  which  he  saw  erupted  several  days  in 
November,  1838,  from  the  crater  of  Etna,  he  assures  us, 
smelt  very  strongly  of  naphtha. 

Carbonic  acid  is  a general  constituent  of  volcanic  gases. 
I hare  already  mentioned  its  occurrence  in  two  or  three 
place*. 

Hydrochloric  acid  appears  to  bo  a very  frequent  consti- 
tuent of  volcanic  exhalations.  From  Vesuvius,  especially, 
if  ha*  been  largely  evolved,  and  also  from  Etna,  though  in 
lea*  proportion.  In  Iceland  Bunsen  was  able  to  detect  only 
traces  of  it  in  a free  state  in  the  crater  fumeroles  -that  is  to 
any,  the  fumeroles  or  volcanic  vents  in  the  crater— a few 
: . mfhs  old.  It  is  report' d— (this  is  a singular  statement,  if 
correct)— that  no  hydrochloric  acid  has  been  found  in  the  gas 
from  the  volcanos  of  South  America.  The  proportion  of 
this  gaa  in  volcanic  exhalations  haa  been  found  to  rapidly 


difficulty  in  accounting  for  the  evolution  of  hydrochloric 
acid  if  we  can  only  ensure  this  condition— exposure  of 
an  alkaline  chloride  intermixed  with  silica  to  the  vapour 
of  water  at  a high  temperature.  For  instance,  if  we  take 
common  salt  and  mix  it  with  silica,  and  then  put  the 
mixture  in  a porcelain  tube  and  expose  it  to  a red  heat, 
and  pass  steam  over  it,  we  can  evolve  hydrochloric  acid  in 
torrents.  The  water  is  decomposed,  the  oxygen  of  the 
water  oxidises  the  sodium  of  the  chloride  of  sodium  or 
common  salt,  producing  soda,  which  combines  with  the 
silica,  forming  silicate  of  soda  ; and  the  hydrogen  of  the 
water  combines  with  the  chlorine  of  the  chloride  of  sodium, 
forming  hydrochloric  acid,  which  passes  off. 

I will  give  one  or  two  statements  concerning  the 
fumeroles  of  the  eastern  edge  of  the  gTeat  crater  of 
Vesuvius  of  1850,  as  recorded  by  Deviile.  The  maximum 
of  intensity  was  towards  September,  1855.  Gases  then 
escaped  at  a very  high  temperature  and  under  pretty 
strong  pressure.  There  w*ere  sulphurous  acid  and  hydro- 
chloric acid,  and  the  relaiion  of  the  hydrochloric  acid  to 
the  sulphurous  acid  was  as  861  to  13*8.  In  June,  185c, 
the  simple  condensation  of  the  same  acid  vapours  indi- 
cated that  they  consisted  almost  entirely  of  water,  con- 
taining 99*9  per  cent.  The  observations  concerning  tem- 
perature are  interesting.  The  maximum  temperatures  of 
these  fumeroles  were  as  follows : — 

In  May,  1855,  during  the  eruption,  85°  Centigrade. 

In  June,  1855,  „ „ 90*  „ 

In  Sept , 1855#  #.  » «8©#  u 

In  June,  1856,  „ „ 154*  „ 

The  gas  collected  in  Juno,  1856,  always  contained  water 
in  large  proportion.  Making  a deduction  for  that  water, 
the  remaining  gas  consisted  of— 

Sulphuroua  acid  . . . .2*6 

Oxygen 187 

Nitrogen 787 

100*0 

This  composition  shows  clearly  that  atmospheric  air  must 
have  had  free  access. 

Sulphurous  acid  appears  to  be  universally  present  in 
| the  gaseous  evolutions  from  volcanoes.  Bunsen  found 
j 1 *54  per  cent,  in  the  gas  from  a vent  in  the  great  crater  of 
I Hecla ; but  in  the  gases  from  vents  in  the  lava  streams  he 
could  not  detect  it,  and  scarcely  at  all  in  the  condensed 
vapour  of  those  gases.  Wc  shall  presently  consider  it* 
possible  source  and  mode  of  generation. 

(To  be  continued.) 

LECTURES  ON  CHEMICAL  PHILOSOPHY.— II. 
Delivered  at  the  College  of  France,  bg  M.  A.  Wv&TS. 

(CoHtinHtff  fro w jMtfte  $7.) 

We  hare  first  the  law  <f  specific  heats.  This  law,  esta- 
1 blished  by  Dulong  and  Peiit,  maybe  thus  stated:  — When 
we  multiply  the  atomic  weights  of  simple  bodies  by  their 
specific  heats  we  obtain  a constant  product.  This  is  the 
same  as  saying  that  the  quantities  of  each  element  repre- 
senting their  atomic  weights  have  the  same  specific  heat, 
or,  rather,  that  all  simple  bodies  have  the  same  atomic  heat. 

There  are,  however,  some  exceptions  to  this  law*.  Boron, 
silicium,  and  carbon  have  an  alomie  heat  completely  dis- 
cordant with  the  law.  We  shall  examine  this  anomaly 
further  on. 

Our  atomic  weights,  identical  with  those  of  Berzelius 
(with  the  exceptions  of  the  four  metals  lithium,  sodium, 
potassium,  and  silver,  which  we  halve),  are,  for  the  most 
part,  double  the  equivalents.  These  atomic  weights  are 
also  in  harmony  with  the  Into  of  isomorphism.  Thus,  for 
example,  Gerhardt  represented  by  CuAS  the  cuprous  sul- 
phide isomorphous  with  the  sulphide  of  silver  Ag-8. 
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Cuprous  sulphide  should  be  written  with  the  new  numbers 
Cu2S,  a formula  analogous  to  Ag,S,  as  the  law  requires. 

But  isomorphism  is  only  a secondary  matter  ; the  real 
foundation  of  the  atomic  notation  is  the  law  of  Gay- 
Lussac*  relative  to  the  combinations  of  gases.  It  results 
from  this  law  that  the  densities  of  gases  and  rapourM  are 
proportional  to  their  atomic  weights,  and  hence  it  follows 
that  if  we  bring  these  densities  into  relation  with  that  of 
hydrogen  taken  as  unity,  the  same  numbers  will  represent 
both  the  atomic  weights  and  the  densities. 

The  following  diagram  will  make  these  relations  clear:— 

Simple  bodies. 
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To  calculate  the  density  of  a gas  in  relation  to  that  of 
hydrogen  taken  as  unity,  it  is  only  necessary  to  multiply 
the  density  in  relation  to  air  by  =»  14*14,  the  density 

of  air  in  relation  to  that  of  hydrogen.  We  thus  obtain 
numbers  identical  with  those  which  stand  on  the  diagram 
as  the  atomic  weights. 

There  are  some  exceptions  to  this  law  also,  and  these  we 
shall  study  presently. 

And  now  having  confirmed  our  system  of  atomic  weights 
so  far  as  regards  simple  gases,  let  us  proceed  to  study  it 
in  relation  to  compound  bodies,  and  see  how  we  mav 
deduce  the  atomic  weights  of  these  from  their  densities.* 

The  relations  which  exist  between  the  atomic,  or  rather 
the  molecular  weights  of  compound  gases  and  their 
densities  are  of  the  most  simple  nature.  We  may  express 
them  by  saying  that  equal  volumes  of  compound  gases  con- 
fain  the  same  number  of  molecules.  It  follows  that  the 
weights  of  the  molecules  arc  proportional  to  the  densities. 
Here  we  have  for  the  first  time  the  notion  of  a molecule . 

Let  ua  consider  hydrochloric  acid— it  contains  equal 
volumes  of  chlorine  and  hydrogen.  Two  volumes  of 
HCl  contain  1 volume  of  Cl  and  1 volume  of  H.  If  the 
volumes  were  atoms,  we  may  say  tha'.  2 atoms  of  HCl 
contain  i atom  of  C1+  1 atom  of  H.  Well,  the  union  of 
these  two  atoms  forms  a molecule  of  HCl. 

Two  volumes  of  ammonia  contain  3 volumes  of  H + t 
volume  of  N. ; then  1 atoms  of  ammonia  contain  3 atoms 
of  II -f  x atom  of  X. 

We  know  further  that  2 volumes  of  ammonia  combine 
with  2 volumes  of  HCl,  which  leads  u«  to  consider  the 
quantities  of  HCl  containing  1 atom  of  H + 1 atom  of  Cl, 
and  corresponding  to  2 volumes  as  equivalent  to  the 
quantity  of  Ammonia  containing  1 atom  of  N and  3 atoms 
of  H,  and  also  corresponding  to  2 volumes.  Both  these 
quantities  represent  molecules  of  the  compound  gases. 
We  may  extend  the  same  consideration  to  other 
compound  gases,  and  see  that  if  the  weights  of  the 
atoms  represent  the  weights  of  volumes,  the  molecular 
weights  or  the  weights  of  the  molecules  will  represent  the 
weights  of  2 volumes. 

The  molecule  representing  2 volumes  is  the  smallest 
quantity  of  a compound  body  which  can  exist  in  a free 
state,  or  can  enter  into  or  be  withdrawn  from  a compound, 
while  an  atom  is  the  smallest  quantity  of  an  element  which 
can  exist  in  a compound  body. 

We  have  shown  that  the  molecular  weights  of  com-  j 
pound  gases  are  proportional  to  their  densities.  If  the 
densities  of  these  gases  were  brought  into  relation  with 
hydrogen  taken  as  unity,  it  would  only  be  neceasarv  to 
double  ihs  numbers  to  obtain  the  molecular  weights.  The 
density,  in  fact,  represents  the  weight  of  one  volume,  and 
the  molecular  weight  represents  two  volumes. 


/ CHirancxL  Newg, 

( Aug.  6,  1844. 

To  find  the  molecular  weights,  then,  we  have  only  to 
multiply  the  densities  in  relation  to  air  by 

2 x 0*0693  — i8-8S 

or  twice  the  relation  of  the  density  of  air  to  the  density 
of  hydrogen. 

Let  us  make  the  calculation  for  some  compounds,  and 
also  for  some  elements,  and  so  verify  the  law  and  its 
consequences. 
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This  diagram  shows  us  the  exceptions  to 
Ampere  we  have  already  alluded  to.  In  the  next  lecture 
we  shall  continue  the  study  of  this  law*  and  discuss  the 
exceptions. 


ACADEMY  OF  SCIENCES. 

July  15. 

MM.  H.  Dbvillb  axd  Troost,  in  continuation  of  their 
experiments  on  the  means  of  determining  high  tempera- 
tures, describe  a porcelain  apparatus  by  which  they 
measured  a temperature  reaching  as  high  os  1530°  C.  The 
description  is  too  long  to  be  given  here,  but  the  account 
leaves  no  doubt  that  we  have  now  a “ pyrometer  capable 
of  giving  indications  of  great  exactness,  and  of  receiving 
important  applications."  We  may  add  that  at  the  tempe- 
rature given  above  copper  and  silver  seemed  to  be 
vaporised,  and  feldspar  was  fused  to  a perfectly  clear 
glass.  An  iron  nail,  however,  showed  no  signs  of  fusion. 

Father  Secchi  has  continued  his  observations  on  the 
atmospheric  lines  of  the  planets.  Taking  advantage  of  ‘h* 
moon  being  in  the  neighbourhood  of  Jupiter  and  SatuiC, 
he  compared  the  spectra  of  the  three,  and  satisfactorily 
made  out  the  presence  of  the  atmospheric  lines  in  the 
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spectra  of  the  planets,  and  the  absence  of  them  in  that  of 
the  moon. 

M.  Margueritte,  in  another  note  **  On  the  Carburation  of 
Iron  by  Carbonic  Oxide,"  details  some  experiments  which 
leave  no  doubt  on  his  mind  that  iron  is  cemented  by  carbonic 
oxide, and  that  the  presence  of  nitrogen  is  not  indispensable. 
After  procuring  pure  iron  by  reducing  the  oxalato  in  a 
current  of  hydrogen,  he  calcined  it  in  presence  of  pure 
carbonic  oxide,  and  found  that  carbonic  acid  was  evolved, 
and  the  weight  of  the  iron  (which  was  completely  converted 
into  steel)  increased. 

M.  Hautefeuille  gives  an  account  of  a 44  Method  of  Pro- 
ducing Artificially  Crystal*  of  Ana*ta*e,  Brookite,  and 
Rutile**  These  were  formed  by  heating  fluoride  of 
titanium  to  different  temperatures  in  the  presence  of 
aqueous  vapour. 

In  a paper  “ On  the  Production  of  Ammonio- Magnesian 
Phosphate"  M.  Lesieur  shows  that  this  salt  is  produced 
when  ammonia  is  added  to  a phosphate  of  magnesia,  or 
magnesia  is  added  to  acid  phosphate  of  ammonia.  The 
announcement  of  these  facts  no  doubt  startled  the  chemists 
present  at  the  meeting. 

M.  Millon  also  announced  a great  discovery.  In  a note 
•*  On  a New  Means  of  Destroying  Organic  Matter  Present 
with  Mineral  Matters"  he  states  that  if  the  mixed  sub- 
stances are  first  heated  in  a retort  with  sulphuric  acid,  and 
then  ignited  in  a platinum  crucible,  nitric  acid  being 
dropped  in  occasionally,  the  organic  matters  will  be  com- 
pletely burned  away,  and  a perfectly  white  residue  left. 
The  author  is  at  the  pains  to  add  that,  under  these  circum- 
stances, carbonates,  chlorides,  iodides  and  bromides,  and 
organic  salts  axo  destroyed,  and  sulphates  left  in  their 
place. 

M.  Maumene  presented  a second  memoir  on  " A General 
Theory  of  the  Exercise  of  Affinity"  The  author  does  not 
believe  in  types  nor  in  substitutions.  As  we  shall  shortly 
have  M.  Wurtx’s  lecture  on  the  subject,  we  will  leave  M. 
Maumen6’s  reasons  for  the  present. 

We  recently  announced  that  M.  Bechamp  had  discovered 
a new  hydrocarbon  in  coal-tar.  M.  Naquet  now  comes 
forward  and  claims  the  discovery  as  well,  and,  being  fur- 
ther advanced  with  its  examination,  gives  the  formula  as 
The  author  has  commenced  a series  of  comparative 
experiments  with  the  new  body,  and  with  cumene  pro- 
cured from  cuminic  acid,  and  also  with  mesitylene  from 
acetone. 

MM.  De  Vry  and  Alluard  publish  a paper  44  On  the 
Rotatory  Power  of  Quinine."  They  compared  the  best 
quinine  of  commerce  with  pure  quinine  made  by  them- 
selves, and  found,  as  might  be  expectod.  that  the  polaris- 
ing apparatus  rev  aled  the  presence  of  impurities  when  in 
too  small  quantities  to  be  detected  by  chemical  processes. 
The  experiments  were  undertaken  in  consequence  of  the 
authors  having  found  the  determinations  of  Bouihardst 
incorrect.  The  reader  interested  in  this  subject  will  find 
full  particulars  of  the  experiments  in  this  paper. 
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Communkatod  by  Mr.  Yacohav.  Patkxt  Agent,  54,  Chancery 
Lane,  W.C. 

Grants  of  Provisional  Protection  for  Six  Months. 

1219.  Louis  Bricout,  Rheims,  France,  44  Improvements 
in  apparatus  employed  in  carburetting  gas.’*— Petition  re- 
corded May  14,  1864. 

1624,  Charles  Frielinghans,  King  Street,  Cheapside, 
London,  44  Improvements  in  the  manufacture  of  starch 
and  yeast,  and  the  machinery  employed  therein.” — A com- 
munication from  Ignatz  Ben,  of  Nedingen,  Prussia. — 
Petition  recorded  June  29,  1864. 

1631.  John  Corby,  Dunoon,  Argyleshire,  N.B.,  ‘‘Im- 
provements in  centrifugal  machines,  such  as  are  used  for 
separating  syrup  from  sugar,  and  in  apparatus  for  making 
the  same.”— Petition  recorded  June  3c,  1864. 


1656.  Samuel  Fox,  Deepcar,  near  Sheffield,  44  Improve- 
ments in  treating  slags  or  cinders  in  order  to  obtain  or 
produce  cast  steel  therefrom.”— Petition  recorded  July  2, 
1864. 

1663.  George  Holworthy  Palmer,  Queen's  Crescent, 
Haverstock  llill,  Middlesex,  44  Improvements  in  apparatus 
for  heating  and  evaporating  liquids  and  fluids.” 

1668.  William  Lloyd,  Dartmouth  Street,  Westminster, 

44  Improvements  in  the  manufacture  of  hydro-carbon  gas, 
and  in  apparatus  employed  therein.” — A communication 
from  William  Henderson,  Valparaiso,  South  America. — 
Petitions  recorded  July  5,  1864. 

1686.  John  Henry  Johnson,  Lincoln’s  Inn  Fields,  44  Im- 
provements in  the  smelting  or  reducing  of  lead  ores,  and 
in  the  refining  and  softening  of  lead.” — A communication 
from  Prof.  Alexander  Hill  Everett,  New  York,  U.S.A. 

1691.  James  Wilson,  Exeter,  Devonshire,  **  Improve- 
ments in  tanning,  and  in  the  machinery  or  apparatus 
employed  therein.” — Petitions  recorded  July  7,  1864. 

1694.  Louis  Henry  Gustavus  Ehrhardt,  Richmond  Road, 
Bayswater,  Middlesex,  44  An  improved  gunpowder.” 

1695.  Alfred  Blake,  Castle  Brewery,  Newport,  Mon- 
mouthshire, 14  Improving  water  for  the  purposes  of  brew* 
ing,  and  beer  produced  therefrom.” 

1701.  Abraham  Rogers,  New  Wortley,  near  Leeds, 
Yorkshire,  *4  Improvements  in  the  means  or  apparatus  for 
supplying  fuel  or  heat  to  steam  boilers  or  other  furnace**, 
applicable  also  for  ventilating  mines  and  similar  purposes.” 
— Petitions  recorded  July  8,  1864. 

1705.  Jean  Joseph  Monii6,  Paris,  France,  “Improve- 
ments in  distilling  apparstus  suitable  for  rectifying,  sepa- 
rating, or  combining,  with  other  suitable  matters,  benzol, 
petroleum,  or  other  more  or  less  volatile  hydrocarbons  or 
their  derivatives,  concentrating  acids,  treating  alcoholic 
products,  or  other  similar  purposes. 

1709.  George  William  Wyckeham  Webbeand  Frederick 
Cant,  Croxted  Road,  Dulwich,  Surrey,  **  Improvements 
in  the  manufacture  of  paints.” — Petitions  recorded  July  9, 
1864.” 

1714.  Jonathan  Wright  Horsfall,  Longwood  Avenue, 
Dublin,  44  Improvements  in  the  manufacture  of  peat,  coal, 
or  fuel.” 

1717.  Stephen  Carey,  East  Ham,  Essex, 44 Improvements 
in  apparatus  for  calcining  bones,  and  for  reburning  and 
revivifying  animal  charcoal.” 

1729.  Ludwig  Schad,  Cassel,  in  the  Electorate  of  Hesse, 
44  Improvements  in  the  manufacture  of  pigments.” 

1732.  John  Forbes,  Perth,  N.B.,  44  Improvements  in 
distilling  liquids,  and  in  the  machinery,  apparatus,  or 
means  employed  therefor.” — Petitions  recorded  July  12, 
1864. 

1759.  Alexander  Angus  Croll,  Coleman  Street,  London, 
44  Improvements  in  the  manufacture  or  preparation  of 
material  for  ihe  purification  of  gas.” — Petition  recorded 
July  14,  1864. 

1813.  William  Edward  Newton,  Chancery  Lane, 
Middlesex,  44  Improvements  in  the  manufacture  of  and 
mode  ot  applying  explosive  compounds.” — A communi- 
cation from  Alfred  Nobel,  IHleneborg,  Stockholm,  Sweden. 
-—Petition  recorded  July  20,  1864. 

Notices  to  Proceed. 

1232.  Joshua  Womersley,  Norwich,  44  Improvements  in 
the  manufacture  of  paper  from  certain  fibrous  substances.” 
— Petition  recorded  May  16,  1864. 

1301.  John  Baird  and  John  McIntyre,  Alexandria, 
Dumbartonshire,  N.B.,  44  Certain  improvements  in  appa- 
ratus employed  for  clearing  and  bleaching  textile  fabrics.” 
— Petition  recorded  May  25.  1864. 

1545.  James  Forbes,  Old  Ford,  Bow,  Middlesex,  44 Im- 
provements in  the  means  of,  and  apparatus  for  manufac- 
turing sulphate  of  ammonia  and  sulphuric  acid.” — 
Petition  recorded  June  21,  1864. 

1564.  George  Haseltine,  Southampton  Buildings,  Chan- 
cery Lane,  Middlesex,  44  Improvements  in  apparatus  fox 
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•melting  and  reducing  oree  and  metals.” — A.  commu- 
nication from  Loomis  George  Marshall,  Philadelphia, 
Pennsylvania,  U.S.A 

619.  Louis  Adolphus  Durricu,  Soho  Square,  Middlesex, 
11  Improvements  in  the  method  of  clearing  or  causing  to 
disappear  from  wool,  woollen  yarn,  woollen  fabrics,  mixed 
woven  fabrics,  or  felted  cloths  or  fabrics,  the  specks  caused 
by  particles  of  matter  in  wool  or  fabrics,  above-mentioned, 
and  other  blemishes  which  do  not  receire  the  dye  equally 
with  the  general  body  of  the  fabric  or  substance."— A 
communication  from  Francois  Romain  Joly,  Gaillon  (Eure), 
France. — Petition  recorded  March  n,  1864. 

690.  Louis  Adolphe  Durrieu,  Soho  Square,  Middlesex, 
•*  Improvements  in  the  dyeing  of  woollen  and  other 
fabrics."  — A communication  from  Louis  Gouchon, 
Lisieux.  France. 

711.  John  Leslie,  Conduit  Street,  Hanover  Square, 
Middlesex,  41  Improvements  in  apparatus  for  generating 
heat." — Petition  recorded  March  ai,  1864. 

754.  Richard  Archibald  li  room  an.  Fleet  Street,  London, 
*'  An  improved  method  of,  and  improved  apparatus  for, 
revivifying  animal  black."— A communication  from  Jean 
Baptiste  Felix  Trolliet,  Lyons,  France. — Petition  recorded 
March  26,  1864. 

993.  D’Herman  Lomcr,  Brussels,  Belgium,  44  Obtaining 
colouring  matter  as  substitute  for  aniline  colours." — Peti- 
tion recorded  April  21,  1864. 

1631.  John  Corby,  Dunvon,  Argyleshire,  N.B.,  44  Im- 
provements in  centrifugal  machines,  such  as  are  used, for 
separating  syrup  from  sugar,  and  in  apparatus  for  making 
the  same.  * — Petition  recorded  June  30,  1864. 


CORRESPONDENCE. 

Deposit  of  the  1 Vile, 

To  the  Editor  of  the  Chemical  News. 

Sir, — Some  relatives  of  mine  have  lately  returned  from 
the  Nile,  and  brought  some  of  the  mud  that  is  deposited 
by  the  water  of  that  famous  river.  It  may  interest  some 
of  your  readers  to  know  that  it  is  constituted  a9  follows, 
after  being  subjected  to  a qualitative  analysis  : — Principal 
constituents  : silicic  aetd,  alumina,  proto  and  sesquioxide 
of  iron,  with  traces  of  phosphate  of  alumina,  and  organic 
matter  containing  ammonia.  I am,  &c. 

Shvridam  M us pratt,  Ph.D. 

College  of  Chemistry,  Liverpool,  July  17. 

Science  in  Cuur/e  of  Late. 

To  the  Editor  of  the  Chbmical  News. 

Sir, — Patent  cases  often  involve  scientific  questions,  and, 
perhaps,  more  than  any  other  kind  of  cases,  demand  some 
knowledge  of  science  from  the  tribunal  which  should  try 
them.  On  these  grounds  it  is  now  pretty  genet  ally  ad- 
mitted that  they  are  not  suited  to  the  capacity  of  juries, 
and  trial  before  a judge  without  a jury  lias  come  to  be  the 
order  of  the  day. 

At  first  sight  one  would  very  naturally  be  inclined  to 
regard  this  as  an  improvement;  but  any  such  notion  will 
be  dispelled  by  a little  reflection,  and  still  more  completely 
by  a review  of  the  actual  cases  which  have  been  tried  under 
the  new  arrangement. 

In  truth,  w e could  hardly  expect  the  judge  to  be  lees 
ignorant  of  science  than  the  juryman.  The  judge  will  be 
found  rather  more  facile  in  his  expression  of  ignorance 
than  the  juryman  ; but  one  is  about  as  devoid  as  the  other 
of  the  necessary  scientific  culture. 

The  justice  of  these  remarks  is  very  strikingly  brought 
out  by  (he  recent  44  Magenta"  trial,  Simpson  v.  Holliday. 
In  his  judgment  on  this  case  the  judge  had  occasion  to 
•peak  of  the  mixture  of  on  aqueous  solution  of  arsenic 
sudd  with  aniline — t.e.,of  the  aqueous  solution  of  arseniatc 
of  aniline.  Re  delivered  himself  in  the  following  manner  : 


— 44  You  cannot  get  colour ♦ above  aia#  until  all  the  weter 
has  gone  out,  because  as  long  as  free  water  is  there— not 
in  combination,  making  a hydrate — as  long  as  it  is  not 
water  of  combination,  but  merely  the  water  of  solution, 
until  you  have  got  off  that  water  of  solution  the  vapour 
keeps  down  the  heat  you  apply  to  the  boiling  point,  which 
is  an0.  Therefore,  you  have  to  get  rid  of  all  that  before 
the  process  takes  place.  Dr.  Hofmann  explained  that  by 
an  experiment  which  ho  made.  He  mixed  it  with  water, 
ho  weighed  the  quantity  of  water  which  came  off  in  the 
shape  of  vapour  at  212°  ; he  took  care  to  preserve  it  when 
distilled,  and  the  water  that  came  off  was  the  same  as  the 
water  of  solution  ; 4 and  the  moment  he  had  done  that  the 
colour  appeared.' " 

Evidently,  therefore,  the  judge  considered  that  a strong 
aqueous  solution  of  a salt  must  boil  at  212°,  which  is  a 
most  decided  blunder. 

It  is  curious  to  observe  how  this  error  affects  the  whols 
case.  Thus,  when  the  preparation  of  arsenic  acid  came 
on  for  discussion,  en  evident  corollary  of  this  false  acienoe 
was,  that  in  boiling  down  an  aqueous  solution  of  arsenic 
acid  the  evaporation  must  take  place  at  212*.  Therefore, 
if  you  boiled  down  to  physical  dryness  you  must  get  the 
hydrate  richest  in  water  that  is  physically  dry  at  aia°. 

The  fact  is,  that  a strong  aqueous  solution  of  arsenic 
acid  boils  at  something  like  400®  Fahr.,  and  it  is  the  acid 
physically  dry  at  400*.  and  not  at  2 120,  that  is  the  result  of 
this  boiling  down  to  physical  dryness. 

It  is  unfortunate  for  the  country  that  an  important  east 
like  this  Magenta  case  should  be  made  to  depend  upon  the 
dictum  44  Aqueous  solutions  must  have  the  boiling  point 
of  pure  water." 

Charles  Dickens  was  not  very  far  off  the  mark  when  he 
described  the  44  Circumlocution  Office,"  with  its  art  of 
44  How  not  to  do  it.”  The  Circumlocution  Office  has 
lately  ihown  itself  to  be  almost  equally  proficient  in  the 
art  of  not  arriving  at  the  truth.  I am.  «c.  W. 


MISCELLANEOUS. 

The  Powers  of  Ges-Cettea.  — The  Quarterly 

Journal  of  Science  contains  a paper,  by  Mr.  Bcott  Russell, 
on  44  Gun-cotton ; " In  which  he  explains  some  of  its 
properties,  as  follows 44  Ask  gun-cotton  to  separate  a 
rock  already  half-separated,  it  will  refuse  to  comply  with 
yuur  request.  Give  it  a light  burden  of  earth  ana  open 
rock  to  lift,  it  will  fail.  If  you  want  it  to  do  the  work, 
you  must  invent  a ruse. — you  must  make  believe  that  the 
work  is  hard,  and  it  will  be  done.  Invent  a difficulty  and 
put  it  between  the  cotton  and  its  too  easy  work,  and  it  will 
do  it.  The  device  is  amaxingly  successful.  If  the  cotton 
have  work  to  do  that  is  light  and  easy,  you  provide  it  with 
a strong  box,  which  is  hard  to  hurst — a box  of  iron,  for 
example ; choose  a small  chaige,  that  would  be  harmless,  in 
a little  iron  box,  and  then  place  that  box  in  the  hole  where 
formerly  the  charge  exploded  harmless,  and  in  the  effort 
it  makes  to  burst  (hat  box,  the  whole  of  the  light  work 
will  disappear  before  it." 


ANSWERS  TO  CORRESPONDENTS. 

* 4 All  Editorial  Communications  are  to  be  addrssted  to  tbe  Ex>rroa, 
and  Adtcrtisements  and  Business  Cmnmuntcations  to  the  Prausun,  at 
the  Office,  1,  Wine  Office  Court,  Fleet  Street,  London,  K C. 


At  the  timo  of  going  to  pros*  our  Paris  letter  had  not  arrived. 

IF.  B — Deferred  for  the  pme  ait 

X.  will  m«  the  iKMUt  diecu-eed  iu  a futora  lecture. 

IF  a.  S.  IF  —The  clement*  of  tbe  Majnooth  battery  aro  caet-tmc 
an  1 slue.  The  outer  ceil  ie  of  caet-lroii.  containing  ktioug  nitric  acid. 
Si.d  the  naiaigatu.ted  nine  Is  placed  in  a porous  ©ell  with  diluted 
sulpha* lc  acid.  The  arrsugeuient  ie  the  »sme  ae  in  Grove's. 


* Colour  appear*  Irom  the  context  to  he  a clerical  error  for  44  the 
mixture,"  i,  t.,  the  eolation  of  smsnlste  of  aniline  in  water. 
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On  the  Difference  between  Active  and  Ordinary  Oxygen, 
by  M.  Clausius. 

Some  years  ago  M.  Clausius  put  forth  an  hypothesis  on 
the  nature  of  ordinary  and  active  oxygen  or  ozone  bear- 
ing resemblance  to  previous  hypotheses  proposed  by  other 
chemists  (notably  MM.  Favre  and  Silberm&nn,  Gerhardt, 
and  Brodie),  and  which  he  expresses  in  the  two  following 
propositions : — 

i.  Ordinary  oxygen  is  formed  of  atoms  united  in 
binary  groups,  active  oxyipn  of  isolated  atoms. 

a.  The  two  atoms  constituting  a molecule  of  ordinary 
oxvgen  are  in  oppoaite  electric  conditions. 

*To  these  two  fundamental  hypotheses  are  added  the 
two  following  accessory  hypotheses  t — 

3.  The  two  isolated  atoms  proceeding  from  the  (fivi 
sion  of  a molecule  of  ordinary  oxygen  immediately  lose 
their  positive  or  negative  electricity  and  become  neutral. 

4.  The  atoms  remaining  isolated  if  a volume  of  ozone 
contains  the  same  number  of  molecules  os  the  same 
volume  of  some  other  simple  gas,  the  density  of  the 
ozone  should  be  half  that  of  ordinary  oxygen. 

£♦  The  third  hypothesis  is  hardly  compatible  with  the 
existence  of  antozone,  nor  with  the  well-known  property 
of  ozone  of  exercising  two  opposite  actions  on  oxygen 
held  in  combination.  M.  Clausius,  moreover,  thinks  it 
better  to  abandon  it.  He  consequently  admits  that 
ozone  is  formed  of  electro- negative  atoms,  and  antozone 
of  electro- positive  atoms,  besides  which  ho  thinks  it 
probable  that  the  atoms  of  ozone  constantly  retain  their 
electro-negative  state,  but  that  the  facts  as  yet  known 
do  not  authorise  so  precise  a conclusion  with  regard  to 
antozone. 

As  to  the  fourth  hypothesis,  it  has  become  absolutely 
inadmissible,  since  the  recent  experiments  of  M.  Babo 
and  M.  Soret  have  established  the  fact  that  ozonised 
oxygen  increases  in  volume  in  passing  to  the  state  of 
ordinary  oxygen.  To  reconcile  this  remarkable  pheno- 
menon with  his  fundamental  hypothesis,  M.  Clausius 
now  supposes  that  the  isolated  atoms  of  active  oxygen 
are  able  to  unite  by  reason  of  a feeble  affinity  between 
binary  molecules  of  ordinary  oxygen  ; the  density  of 
the  gas  is  thus  augmented  without  sensibly  diminishing 
the  chemical  activity  proper  to  the  isolated  negativo  or 
positive  atoms. — Annates  de  Chemie  et  de  Physique,  i.f 
499,  1864. 


Researches  on  Oxygen,  by  Dr.  G.  MEISSNER. 

(Continued  from  page  49.) 

The  very  different  behaviour  of  the  two  bodies  formed 
from  ordinary  oxygen  by  electrisation  affords  an  easy 
means  of  separating  them.  If  wo  fill  a large  dry  flask 
with  strongly  electrised  air  or  oxygen,  and  then  put  in 
a little  water  and  shake,  a cloud  is  formed.  When  the 
water  is  poured  out,  and  the  well-closed  flask  is  left  to 
itself,  the  cloud  gradually  disappears  ; and  when  the  air 
has  become  quite  transparent  it  is  easy  to  prove  the 
presence  of  ozone. 

Atmizone,  like  ozone,  can  also  be  suddenly  destroyed. 
If  the  electrised  air  or  oxygen  be  passed  through  a 
strongly-heated  tube  no  cloud  will  be  formed  when  the 
gaa  comes  in  contact  with  water.  Andrews  has  shown 
that  a temperature  of  1350  or  1400  is  sufficient  to  destroy 
ozone,  and  ari  equal  temperature  will  effect  the  destruc- 
tion of  atmizone,  whether  moist  or  dry. 
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Atmizone,  moist  or  dir,  is  also  destroyed  by  contact 
with  platinum- black  or  too  binoxides  of  manganese  and 
lead. 

A slight  increase  of  temperature  seems  to  effect  no 
change  in  atmizone ; but  in  contact  with  nearly  boiling 
water  it  is  destroyed  in  two  moments.  We  have  seen 
that  in  contact  with  water  atmizone  changes  more 
quickly  than  in  the  dry  condition,  and  we  now  see  that 
in  contact  with  hot  water  the  change  is  effected  at  a 
lower  temperature  than  by  the  application  of  a dry  heat. 

We  have  hitherto  studied  the  behaviour  of  atmizone 
after  the  removal  of  ozone ; we  shall  now  investigate  its 
behaviour  in  tho  presence  of  ozone.  When  electrised 
air  or  oxygen  is  led  directly  into  water  a cloud  appears 
if  the  air  was  dry  until  it  entered  the  water,  and  it  was, 
moreover,  strongly  electrised.  But  when  ozone  is  pre- 
sent the  mist  is  always  much  weaker  than  when  the  air 
stream  is  first  deozonisedand  then  saturated  with  moisture. 

The  following  is  the  best  way  of  showing  the  differ- 
ence : — The  tube  in  which  the  stream  of  air  or  oxygen 
is  electrised  is  connected  with  a forked  tube,  one  arm  of 
which  passes  into  iodide  of  potassium  solution  and  then 
into  water,  while  the  other  passes  directly  into  water. 
Under  these  circumstances  it  will  be  seen  that  a mist  is 
formed  in  each  case,  but  is  much  stronger  on  the  de- 
ozonised  side.  The  question,  Why  the  presence  of  ozone 
diminishes  tha  mist  forming  power  or  the  atmizone  ? 
admits  of  two  possible  answers.  It  may  be  that  the  de- 
ozonised  air  contains  much  less  atmizone ; or  it  may  be 
that  the  amount  of  atmizone  is  not  diminished,  but  that 
the  ozone  interferes  with  the  attraction  of  atmizone  for 
water.  The  author  then  proceeds  to  detail  several  ex- 
periments, which  show,  first,  that  when  atmizone  and 
ozone  are  together  in  the  presence  of  aqueous  vapour, 
the  attraction  of  the  atmizone  for  water  is  greatly 
diminished;  and,  secondly,  that  in  the  presence  of  ozone 
atmizone  is  much  more  quickly  changed  than  when  that 
body  is  absent. 

We  unfortunately  possess  no  means  of  estimating  at- 
mizone quantitatively,  but  the  author  gives  reasons  for 
supposing  that  ozone  and  atmizone  exist  in  the  electrised 
air  or  oxygen  in  equivalent  quantities.  He  also  supposes 
that  under  moat  circumstances  they  disappear,  or  revert 
to  common  oxygen  in  equivalent  quantities ; but  when 
a stream  of  electrised  air  containing  a mixture  of  the 
two  is  examined  in  the  manner  just  described,  the  atmi- 
zono  changing  more  quickly  than  ozone,  the  latter  soon 
predominates  so  much  as  to  prevent  the  atmizone  from 
forming  a clond. 

In  the  dry  state,  as  before  remarked,  ozone  and  atmi- 
zone change  more  slowly  than  when  moist.  This  is  also 
true  of  a mixture  of  the  two;  but  it  was  noticed  that  in 
the  dry  state  the  change  in  the  atmizone  involved  the 
change  of  more  ozone  than  took  place  when  the  mixture 
was  moist. 

The  next  chapter  of  this  interesting  work  details  the 
experiments  of  the  author  to  ascertain  whether  the  body 
to  which  we  have  hitherto  given  the  name  of  atmizone 
is  identical  with  Schdnbein’a  antozone.  According  to 
Schonbein  the  peculiar  characteristic  of  antozone  as  dis- 
tinguished from  ozone  is  its  power  of  converting  water 
into  peroxide  of  hydrogen  HO*,  which  ozone  will  no 
more  effect  than  common  oxygen.  Meissner  therefore 
first  endeavoured  to  ascertain  whether  atmizone  would 
oxidise  water,  and  produce  oxygenated  water.  As  a 
preliminary  step,  and  in  order  to  make  certain  oi  having 
a delicate  and  safe  test  for  the  peroxide  of  hydrogen,  tho 
author  repeate  all  Sqhonbein1®  experiments  on  tho  pre- 
paration and  recognition  of  the  peroxide. 
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Asia  well  known,  Schonbein  first  prepared  free  antozone 
from  peroxide  of  barium.  He  noticed  that  when  flnely- 
owdered  peroxide  oi‘  barium  was  dropped  into  mono* 
yd  rated  sulphuric  acid,  the  oxygen  evolved  had  a 
peculiar  smell  like  that  of  ozone,  and  possessed  strongly 
oxidising  properties,  but  still  presented  this  essential 
difference  to  ozone,  that  at  a low  temperature  it  had  a 
strong  disposition  to  oxidise  water  to  HO*.  This  expe- 
riment Meissner  confirmed.  He  took  a wide  glass  tube 
something  like  a test-tube,  and  furnished  with  a ground- 
glass  stopper,  and  supported  within  it  a shorter  and 
narrower  tube.  In  the  larger  tubo  he  placed  water,  and 
in  the  smaller  pure  sulphuric  acid,  and  arranged  that  the 
surface  of  the  water  should  not  be  far  from  the  sulphuric 
acid.  He  now  dropped  small  quantities  of  finely-pow- 
dered peroxide  of  barium  into  the  sulphuric  acid  at  short 
intervals,  replacing  the  stopper  after  each  addition.  The 
anthor  noticed  that  the  oxygen  evolved  had  a peculiar 
smell  somewhat  resembling  that  of  ozone,  but  by  an 
immediate  comparison  he  found  a remarkable  difference  ; 
he  noticed  also  on  breathing  the  gas  that  it  produced  a 
choking  sensation,  an  effect  which  ozone  does  not  pro- 
duce. The  water  he  found  absorbed  this  gas  with  avidity, 
and  after  some  time  he  had  a dilute  solution  of  peroxide 
of  hydrogen.  During  the  experiment  the  temperature 
of  the  tube  must  be  kept  low,  and  it  is  convenient  to 
chango  the  sulphuric  acid  tubo  occasionally.  Pure  ozone, 
whether  produced  by  electricity  or  by  the  slow  combus- 
tion of  phosphorus,  Schonbein  has  proved  never  oxidises 
water.  In  this  way,  however,  only  a very  dilute  oxy- 
genated water  is  produced,  and  the  author  next  set  about 
producing  a n uch  stronger  solution. 

(To  bo  continued.) 


IlritUli  IMiurmucrutieuI  Conference.  — The 

meetings  for  the  preseut  year  will  be  held  at  41,  Milsom- 
street,  Hath,  and  will  commence  on  Wednesday,  Sep- 
tember 14.  Papers  to  be  read  must  be  sent  to  the 
Secretaries  fourteen  days  before  the  c ommencement  of  the 
meetings.  The  local  secretary  is  Mr.  J.  C.  Pooley,  who 
will  afford  members  all  the  information  desidered. 

Chloroform  tr  Te»t  for  Magur  in  Trine. — M* 
Cailliau  states  that  when  urine  containing  sugar  is 
violently  shaken  with  half  its  bulk  of  chloroform,  the 
mixture  becomes  milky,  and  will  separate  into  two  layers. 
The  upper  is  clear  and  almost  colourless,  while  the  lower 
is  white,  thick,  and  gelatinous.  When  the  upper  layer  is 
removed1,  and  left  to  evaporate  in  n porcelain  dish,  the 
liquid  becomes  syrupy  ns  it  evaporates,  and  after  some 
days  the  sides  of  the  dish  become  covered  with  the  wart- 
like masses  of  sugar. — Journal  de  Che  mis  Mcd.t  xi.,  449. 

Aniline  In  Varnishes. — When  an  alcoholic  solution 
of  aniline  is  eraporuted  upon  a glass  plate,  there  remains 
a thin  transparent  coating  of  aniline,  which  by  reflected  j 
light  appears  as  a metallic  green  iridescence,  but  by 
transmitted  light  of  a blue  or  violet  colour,  according 
to  the  shade  of  aniline  used.  As  aniline  is  soluble  also 
in  spirit  varnishes,  it  is  proposed  to  prepare  such  a blue 
transparent  varnish  for  coating  bottles,  used  for  the  pre- 
servation of  substances  easily  affected  by  light. — N.Jahrb. 
Ph.  xx.  44. 

*«•!«  Coal  Cia* — On  examining  the  flame  of  the 
gas  supplied  in  Munich,  Professor  Vogel  remarked  a pale 
soda  line  which  was  not  observed  when  the  gas  wa«  passed 
through  sulphuric  acid.  On  analysing  afterwards  the 
deposit  on  the  surface  of  a copper  burner  which  had  been 
in  use  a year,  the  Professor  found  a considerable  propor- 
tion of  sulphate  of  soda. — Xe ues  Repert.  fur  Pharm.t  xii., 
*“75- 


On  the  Supposed  Nature  of  Air  prior  to  the  Discotei y 
of  Oxygen , by  George  F.  Kodwell,  F.C.S. 

(CouUttiied  from  rot  ix.,  page  244.) 

7.  Discovery  of  Boyle's  Law. — About  a Tear  after 
the  publication  of  Boyle’s  “ Physico- Mechanical  Expe- 
riments,” Francis  Linus  published  a treatise*  in  which 
ic  sought  to  prove  the  impossibility  of  the  production  of 
a vacuum,  and  the  consequent  fallacy  of  the  results  ob- 
tained by  Boyle.  The  objections  brought  forward  by 
Linus  arc,  if  possible,  more  absurd  than  those  of  Hobbes; 
they  were  very  ably  unswered  by  Boyle.t  and  utterly 
unreasonable  as  was  tho  theory  on  which  they  were 
based,  we  can  but  feel  glad  that  it  was  propounded,  in- 
asmuch os  in  making  experiments  for  its  refutation, 
Boyle  discovered  the  celebrated  law  of  the  compression 
of  gases. 

Linus  admitted  that  tho  air  possesses  both  weight  and 
elasticity,  but  lie  denied  that  it  is  competent,  iu  virtue  of 
those  properties,  to  produce  the  effects  attributed  to  it  by 
* he  vacuists. 

One  of  the  chief  arguments  adduced  by  Linus,  against 
the  explanation  given  by  the  vacuists  of  the  Torricellian 
experiment,  is  the  following:— -If  we  take  a tube  less  than 
*9^  inches  long,  say  20  inches,  fill  it  with  mercury, and  then 
invert  it  in  a vessel  of  mercury,  tho  upper  orifice  of  the 
tube  being  closed  by  the  finger,  tho  latter  is  found  to  be 
strongly  pressed  down;  now,  he  reasons,  if  the  air  can 
support  29  J inches  of  mercury,  and  there  are  but  20  inches 
in  the  tube,  the  finger  ought  to  be  pressed  upwards  in- 
stead of  downwards.  To  this  Boyle  answers  very  truly, 
that  the  finger  has  greater  pressure  on  its  upper  surface 
than  on  its  lower,  because  it  has  to  bear  the  whole 
weight  of  the  atmosphere  on  its  upper  surface,  whereas 
below  it  has  to  bear  the  weight  of  the  atmosphere  — the 
weight  of  the  column  of  mercury  in  the  tube;  hence,  if 
there  are  20  inches  of  mercury  in  the  tube,  the  lower 
surface  of  the  finger  will  be  pressed  upon  by  only  one- 
third  of  the  weight  which  presses  upon  its  upper  surface. 

Again,  argues  Linus,  if  a tube  20  inches  long  is  nearly 
filled  with  mercury,  tho  upper  orifice  dosed  hv  the 
finger,  and  the  lower  opened  beneath  the  surface  of  mer- 
cury, the  mercury  in  the  tube  will  descend  som-  what, 
and’  the  finger  will  be  pressed  strongly  against  the  tuhe, 
if  the  air,  then,  cannot  support  20  inches  of  mercury, 
how  can  it  support  29I  inches?  And  if  it  be  argued 
that  the  spring  of  the  included  air  pushes  down  the  mer- 
cury, it  follows  that  the  finger  ought  to  be  pushed 
upwards;  but,  answers  Boyle,  the  upper  part  of  the 
finger  has  to  bear  the  whole  weight  of  the  atmosphere, 
whereas  the  air  in  the  tube  beneath  the  finger  has  the 
weight  of  the  column  of  mercury  to  help  it  to  overcome 
the  weight  of  the  atmosphere. 

In  order  to  account  for  the  suspension  of  the  mercury 
j in  tho  Torricellian  experiment,  Linus  proposed  his 
“ Funicular  hypothesis,”  which  affirmed  that  the  mercury 
remains  suspended  in  tho  tube  by  a " funiculus”  or  cord 
of  very  thin  matter,  which  is  forcibly  distended  by  tho 
weight  of  the  mercury,  and  perpetually  endeavours  to 
contract ; when  tho  mercury  column  has  distended  it  to 
the  extent  to  which  such  a weight  is  competent,  the 
column  rests  suspended  iu  the  tube  by  the  funiculus.  Not 
only  the  Torricellian  experiment,  but  all  the  effects 
affirmed  by  tho  vacuists  to  be  due  to  the  weight  and 

• •*  De  Corpora  in  la»oi»ir.ibllitat«,  1661. ** 

t See  “ A Dofenco  of  the  Do  trine  touching  tho  Weight  end  Spiin* 
of  tbo  Air,  prop>*o<l  by  Mr.  Boyle  in  bis  now  phyeioo-toecbeniau  ex- 
periments, against  the  objections  or  Franciacus  Linus."  By  the  Author 
of  those  experiments.  London  : 1661. 
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elasticity  of  the  air  were  attributed  by  Linus  to  the  action 
of  hi*  funiculus. 

lloyle  speaks  of  the  theory  as  being  “ partly  pre- 
carious, partly  unintelligible,  and  portly  insufficient,  and 
besides  needless ; ” it  is  curious,  moreover,  he  remarks, 
that  the  funiculus  ehould  not  only  support  a column  of 
such  a heavy  liquid  as  mercury,  but  should  also  be  able 
to  draw  in  the  sides  of  a glass  vessel  with  sufficient 
force  to  break  it ; it  is  also  remarkable  that  a pendulum 
should  vibrate  so  readily  in  an  exhausted  receiver,  if  it 
has  to  cut  through  a number  of  stretched  cords. 

Pascal’s  Buy  de  Lome  J.  experiment  proved  decisively 
the  fallacy  of  all  the  theories  of  the  Plenists;  Linus  was 
well  aware  of  this,  and  he  chose  to  doubt  the  accuracy  of 
the  experiment,  because  having  tried  it  on  the  summit 
of  a hill  of  but  small  elevation,  it  did  not  appear  to 
succeed.  Hoyle  replies  that  inasmuch  as  the  Pu^r  dc 
l>6me  experiment  had  been  repeated  five  separate  turns, 
and  had  also  been  made  in  England  with  similar  results, 
there  can  be  no  doubt  of  its  nccuracy.  Mr.  Richard 
Town  ley,  a friend  of  Boyle’s,  modified  the  experiment  by 
allowing  a small  quantity  of  air  to  remain  in  the  tube 
above  the  mercury,  and  he  fuu:.d  this  enclosed  air  occu- 
pied a larger  volume  on  the  summit  of  a mountain  than 
at  its  base. 

In  order  to  prove  that  the  experiment  obtains  with 
small  elevations,  Boyle  constructed  a modified  air  ther- 
mometer. which  would  indicate  very  slight  changes  in 
the  pressure  of  the  air.  This  instrument  consisted  of  a 
capacious  glass  bottle,  into  the  neck  of  which  a gloss 
tube,  open  at  both  ends,  was  cemented ; the  tube  reached 
nearly  to  the  bottom  of  the  vessel,  and  dipped  beneath 
the  surface  of  a small  quantity  of  water  placed  therein, 
thus  the  air  within  the  vessel  had  no  communication 
with  that  outside  ; increase  of  pressure  of  the  air  would 
obviously  cause  the  water  to  sink  witbin  the  tube; 
whereas  diminution  of  pressure  would  cause  the  air 
within  the  instrument  to  expand,  and  consequently  to 
raise  the  water  in  the  tube  above  the  level  of  that  in  the 
vessel ; it  is  needless  to  remark  that  such  an  instrument 
would  only  show  difference  of  pressure  in  the  air  when 
the  temperature  was  constant.  The  exact  height  at 
which  the  water  stood  on  the  ground  was  observed. 
Boyle  then  drew  up  the  instrument  by  a rope  to  the 
leads  of  Westminster  Abbey,  a height  of  seventy-five 
feet  from  the  ground:  tho  water  was  found  to  have  risen 
one  inch  in  the  tube,  the  temperature  remaining  constant. 

We  come  now  to  the  discovery  of  the  important  law 
which  affirms  that  the  volume  of  a yas  caries  inversely 
as  the  pressure  to  which  the  yas  is  submitted,  uud  inas- 
much us  there  is  some  dispute  as  to  whether  Boyle ‘or  the 
French  philosopher  Muriotte  was  the  ffist  to  discover 
the  law,  we  will  consider  the  subject  somewhat  in  detail. 

In  France  and  Germany  the  luw  is  almost  universally 
called  4‘  the  law  of  Muriotte, ” in  England  generally 
44  the  law  of  Boyle  and  Mariotte ; ” sometimes  “ tue  law 
of  Mariotte, seldom  “ the  law  of  Boyle.”  I shall  en- 
deavour to  prove  that  it  is  rightly  the* law  of  Boric. 

Robervai§  enclosed  a partially  inflated  carp’s  bladder 
in  the  Torric.lliun  vacuum,  and  observed  that  it  became 
fully  inflated.  Boyle  made  the  same  experiment  with  a 
lamb’s  bladder  in  the  vacuum  produced  b^r  his  air-pump; 
on  exhaustion,  the  bladder  became  lu.ly  inflated,  und  on 
the  re-admission  of  air  contracted  to  its  former  dimen- 

t For  an  iicount  of  this  experimmt  ace  the  thtni  of  these  paper*. 
CerMicAL  Nkwm,  vot.  vln  , |»  X47 

| Th-s  expeiluieni  It  flr»t  nioutinnedin  a work  which  was  published 
by  the  Acoolwima  del  Ciu.cnt-.  a>»<l  which  contains  *n  account  of  thv 
expeumeuts  made  by  itn  tneinheia.  t'f  this  important  scientific 
society  we  shall  have  to  epeak  hereafter. 


rions ; he  next  inclosed  air  in  a tube  and  measured  its 
expansion  on  the  removal  of  pressure;  it  was  found  to 
expand  more  and  more  with  every  stroke  of  the  pump, 
until  eventually  it  occupied  151  times  its  original  bulk, 
to  which  latter  it  returned  on  the  re-admission  of  air. 
Here,  then,  was  the  important  fact  that  the  greater  the 
amount  of  pressure  removed  from  air  the  more  does  it 
expand. 

In  order  to  seo  if  the  pressure  of  the  air  is  the  sole 
cause  of  the  suspension  of  the  mercury  in  tho  Torricel- 
lian experiment,  Boyle  (in  the  17th  of  the  Physico- 
mechanical  experiments  ||)  filled  a tube  three  feet  long 
with  mercury  and  inverted  it  in  a vessel  of  mercury, 
which  latter  he  placed  in  tho  air-pump  receiver,  tho 
tube  being  passed  air-tight  through  its  cover ; on  ex- 
hausting, the  mercury  fell  lower  and  lower  with  every 
stroke  of  the  puinp,  till  it  was  almost  on  a level  with 
the  mercury  in  the  vessel  in  which  the  lower  end  of  ths 
tube  was  placed  ; on  admitting  air  into  the  receiver,  tho 
mercury  rose  above  twenty-nine  inches,  on  letting  out 
the  air  it  Bank  again  to  that  height.  It  was  thus  indis- 
putably proved  that  the  height  of  the  mercury  is  greater 
or  less  according  as  the  density  of  the  air  pressing  upon 
it  is  greater  or  less. 

As  the  capacity  of  the  receiver  and  of  the  air-putnp 
cylinder  could  be  reudily  determined,  and  thus  the  full 
of  the  mercury  in  the  tube  due  to  the  removal  of  a 
known  umount  of  air,  Boyle  hoped  to  bo  “ enuoled  to 
give  a near  guess  at  the  proportion  of  force  betwixt  tho 
pressure  of  the  air  (according  to  its  various  states,  ns  to 
density  and  rarefaction)  and  the  gravity  of  quicksilver,” 
but  on  account  of  several  difficulties  which  he  mentious, 
and  of  the  little  leisure  at  his  disposal,  he  says  he  shall 
content  himself  with  having  suggested  the  experiment. 

We  see,  therefore,  that  prior  to  1660  Boyle  suggested 
a method  for  determining  the  relation  of  the  density  of 
air  to  the  weight  which  it  supports.  Alter  making  the 
experiments  given  above,  the  discovery  of  Boyle’s  law 
was  inevitable  ; 110  thinking  man  could  make  those  ex- 
periments without  inquiring  whether  the  removal  of  a 
definite  umount  of  pressure  caused  a definite  expansion 
of  the  released  air. 

Let  u»  now  pass  on  to  the  actual  discovery  of  the  law. 

'I  ho  fifth  chapter  of  the  second  part  of  Boyle’s 
41  Defence  against  Linus  ” is  entitled  44  Two  new  experi- 
ments touchiug  the  measure  of  the  force  of  the  spring 
of  air  compressed  and  diluted.” 

Linus,  os  before  mentioned,  had  throughout  his  treatise 
affirmed  that  the  elasticity  of  the  air  is  incompetent  to 
produce  the  effects  attributed  to  it  by  the  vacuists;  tho 
experiments  detailed  in  this  chapter  were  made  by  Boylo 
in  order  to  prove  that  the  spriug  of  the  air  1**  able  to 
effect  not  only  as  much  but  far  more  thun  the  vacuists 
attribute  to  it. 

To  prove  this  Boyle  procured  a long  glass  tube,  and 
bent  it  in  the  form  of  a syphon  with  parallel  limbs,  each 
of  which  was  divided  into  inches  und  eighths  ; one  limb 
was  considerably  shorter  than  the  other,  and  its  orifice 
was  hermetically  scaled,^  (in  fact,  the  instrument  was 
exactly  similar  to  that  which  we  use  in  the  present  day 

(|  This  aud  tho  previous  expvnmetit  have  been  before  mentioned  in 
the  fourth  and  fiflli  of  iheee  papers.  They  aro  introduced  boro  because 
they  bar  upon  the  diacoveiy  of  Hoyle's  law. 

% Hoyle  had  previously  (In  tho  j6th  of  the  Phyalco-mechanlcvl  ex- 
periments) made  u»c  of  a mnlUrly  shaped  tube  open  at  both  end*  for 
dct«r-t lining  tbo  relative  weights  of  water  and  mercury.  Mercury 
wus  p urod  into  the  tube  till  it  »t«»od  level  in  each  limb  at  the  co.u- 
mei.cen«cnt  01  the  ^c»ie  ; w.iti-r  w.»*  then  po  red  m o tbu  longer  limb, 
ami  it  vuu*  found  that  liichoo  water  balanced  j uichua  of 
mer  ury,  rook  me  the  relative  weight#  of  mercury  mid  water  aa 

nonfA. 
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for  illustrating  Boyle’s  law).  Mercury  was  poured  into 
tile  instrument  until  it  stood  level  in  each  limb  at  the 
commencement  of  the  scale,  mercury  was  then  poured 
into  the  longer  limb  until  the  air  in  the  shorter  was  re- 
duced to  half  its  original  hulk,  “ when,’’  ho  writes, 41  we 
cast  our  eyes  upon  the  longer  leg  of  the  glass,  on  which 
we  likewise  pasted  a list  of  paper  carefully  divided  into 
inches  and  parts,  and  we  observed,  not  without  delight 
and  satisfaction,  that  the  quicksilver  in  that  longer  part 
of  the  tube  was  twenty-nine  inches  higher  than  the 
other."  . . . 44  We  were  hindered,”  he  continues, 

" from  prosecuting  the  tryal  at  that  time  by  the  casual 
breaking  of  the  tube.  But  because  an  accurate  experi- 
ment of  this  nature  would  be  of  great  importance  to  the 
doctrine  of  the  spring  of  the  air,  and  has  not  yet  been 
made  ( that  I know)  by  any  man,  ....  we  at  last 
procured  a tube  of  the  figure  exprest  in  the  scheme.” 
This  tube  was  exactly  similar  in  form  to  the  other,  but 
larger  in  its  dimensions  ; from  experiments  made  with 
it,  Boyle  deduced  tho  following  table,  which  he  calls 


44  A Table  of  the  Condensation  of  the  Air” 
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Boyle  next  made  some  experiments  on  the  expansion 
of  air  under  diminished  pressure.  He  was  informed, 
however,  by  the  a fore -mentioned  Mr.  Townley,  that  he 
(Mr.  Townley),  since  rending  the  “ Physico- Mechanical 
Experiments,”  had  endeavoured — acting,  I suppose,  on 
the  suggestion  given  by  Boyle  in  the  seventeenth  experi- 
ment mentioned  above — to  determine  the  amount  of 
expansion  of  u certain  quantity  of  air  on  the  removal 
of  kuowrn  amounts  of  pressure.  Townley  had  com- 
menced a paper  on  the  subject,  which  he  showed  to 


Boyle,  but  it  was  apparently  never  published. ••  Boyle 
docs  not  mention  whether  he  employed  the  same  method 
as  that  adopted  by  Townley. 

Boyle’s  method  was  the  following: — A long  tube,  one 
end  of  which  was  open  and  the  other  hermetically  sealed, 
was  divided  into  inches  and  eighths ; it  was  filled  with 
mercury  and  placed  in  a vessel  of  mercury  of  the  same 
depth  us  itself.  One  inch  of  air  was  then  passed  into 
the  upper  part  of  the  tube,  the  mercury  within  and 
without  being  brought  to  the  same  level.  The  tube  was 
now  raised  till  the  air  within  it  had  expanded  to  double 
its  volume,  and  the  pressure  acting  upon  it  determined 
by  subtracting  the  height  of  the  column  of  mercury 
below  the  air  from  29^  inches,  which  at  the  time  of 
making  the  experiment  was  the  height  of  the  column  of 
mercury  supported  by  tho  atmosphere.  The  arrange- 
ment of  the  apparatus  was  exactly  the  same  as  that 
figured  in  our  present  works  on  physics.  Boyle  gives  a 
table  of  the  results  w hich  he  obtained,  which  he  calls 
44  A Table  of  the  Rarefaction  of  the  Air.” 

Let  us  now  consider  the  claims  of  Mariotte. 

Fourteen  years\\  after  Boyle  published  the  above  ex- 
periments, Muriottc'g  44  Kssai  Bur  la  Nature  de  l’Air," 
first  made  its  appearance.  In  this  essay  ft  Manotte  in- 
forms the  reader  that  the  first  great  property  of  air  is 
that  it  possesses  weight,  the  second  that  it  is  capable  of 
condensation  and  expansion  ; he  then  passes  at  once  to 
the  question  whether  the  air  is  condensed  in  exact  pro- 
portion to  the  weight  which  acts  upon  it.  In  order  to 
ascertain  this,  Mariotte,  together  with  a M.  Hubin,  pro- 
cured a glass  tube  40  inches  long,  scaled  one  end  of  it 
hermetically,  and  poured  in  mercury  until  it  stood  at  27$ 
inches  from  the  end  of  the  tube,  the  open  end  was  then 
closed  by  the  finger,  the  tube  inverted,  and  opened 
beneath  the  surface  of  mercury  ; the  mercury  in  tho 
tube  fell  till  it  rested  14  inches  above  that  in  the  vessel, 
and  the  air  occupied  25  inches ; 24  inches  of  mercury 
were  next  placed  in  the  tube,  on  inverting  the  mercury 
fell  to  7 inches,  and  the  air  occupied  32  inches ; by  these 
and  other  experiments,  umdo  with  different  quantities  of 
mercury  in  the  same  tube,  similar  results  were  obtained. 
We  may,  therefore,  writes  Mariotte,  take  it  44  pour  un® 
regie  certuine,  ou  loi  dr  la  nature,  que  Hair  se  condense 
a proportion  des  poids  dont  il  eat  charge.” 

The  truth  of  this  law,  he  continues,  may  be  more 
strikingly  proved  by  taking  an  inverted  syphon  tube, 
one  limb  of  which  is  8 feet  long  and  the  other  1 foot, 
&c.  He  here  proceeds  to  describe  the  construction  and 
manner  of  using  the  instrument  we  have  before  men- 
tioned as  being  that  by  the  aid  o!  which  Boyle  discovered 
the  law. 

It  appears  almost  inconceivable  that  in  sixteen  years 
Mariotte  should  not  have  read  the  44  Physico- Mechanical 
Experiments,”  in  which  we  have  seen  Boyle  so  ch  arly 
suggested  experiments  on  the  subject  in  question,  and  it 
uppears  almost  ns  inconceivable  that  in  fourteen  years §§ 

" There  arc  several  papers  by  Townley  in  tho  early  numbers  of  the 
PfuivtophUal  Trvnsnctiohs,  but  not  olio  of  them  relate*  to  the  subject 
in  quest!  -n  ; neither  ito  ! finil  mention  of  any  paper  by  Townley  uQ 
the  subject,  in  Watt's  “ bibliotheca  Urltonnhsa." 

ti  The  author  of  tho  article  on  Mariotte  in  tho  *'  Hiwgrajhie 
Ditlvernellt"  (iHic)  writes Son  d;seoun>  sur  Pair,  q»ii  inuut  tn 
1679  ronfertno  uno  suite  d’exiMlrietne*  Intlresaaiuea,  alor*  uVolmmnt 
netm-s."  The  **  Nuu voile  biographic  lie  inhale”  (ifcfot,  on  the  other 
band,  states  that  the  essay  appeared  in  1676  In  the  |>r«f>u.<e  to 
M;u*l«t:/«  collected  works  it  is  stated  that  the  assay*  ’‘On  rUuU,'* 
“On  the  Air,"  and  “On  Heat  and  Cold,”  appeared  between  :67ft  mid 
1679.  In  the  text  I bare  given  Mariotte  tho  benefit  of  the  ear  her  date. 

tl  See  “Oevrcs  do  M.  Mariotte  de  la  Aowleiule  Uoyalodes  & i«ncea  '* 
Paris,  1740. 

M It  will  bo  remembered  that  tho  “ Physico-Mechanlca!  Expert 
menu4'  appeared  in  1660,  and  tho  **  Defence  against  Linus  ” In  1O6* 
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he  shoo  Id  not  have  read  the  M Defence  against  Linus/' 
containing  not  only  the  discovery  of  the  law,  but  more 
elaborate  experiments  than  he  gives  to  illustrate  and 
prove  it.  I find,  however,  no  mention  of  Boyle's  cxj>e- 
riments  in  Mariotte’s  essay,  at  the  same  time  he  appears 
to  be  relating  known  facta  rather  than  perfectly  new  and 
original  experiments : it  is  curious,  moreover,  if  he  kne  w 
nothing  of  Boyle’s  experiments,  that  he  should  have  used 
the  same  instrument,  and  directed  it  to  he  made  of  the 
same  dimensions  as  those  recommended  by  Boyle. 

But  allowing  that  M&riotte  discovered  the  law  inde- 
pendently of  Boyle,  is  priority  of  discovery  nothing?  Do 
we  not  know  that  it  is  everything  in  the  present  day  ? 
And  if  now  why  not  200  years  ago  ? Suppose  a man 
were  to  discover  a metal  possessing,  as  he  believed,  pro- 
perties different  from  those  of  any  known  metal,  that  he 
published  an  account  of  it,  andthatitprovedtobeciesiuui, 
should  we,  in  »peakingof  the  discovery  of  the  latter, couple 
his  name  with  Bunsen’s?  Most  assuredly  not,  however 
laboriously  he  had  worked,  however  elaborately  his  re- 
search had  been  carried  out.  It  is  the  duty  of  every 
man,  before  commencing  a research,  to  find  out  how  much 
has  been  done  by  other  experimenters  ; if  this  were  done 
more  completely,  what  a large  amount  of  controversial 
matter  would  be  excluded  from  scientific  literature. 

It  is  true  that  200  years  ago  there  were  less  opportu- 
nities of  ascertaining  the  results  obtained  by  other 
experimenters  than  in  the  present  day ; there  was  so 
little  physical  science  in  the  world.  Nature  had  for  so 
short  a time  been  interrogated  by  experiments,  that  many 
philosophers  had  a habit  of  believing  everything  they 
discovered  was  new,  and  did  not  trouble  themselves  to 
ascertain  the  results  obtained  by  others,  but  surely  in 
fourteen  years  Mariottc  might  have  made  himself 
thoroughly  acquainted  with  all  the  important  discoveries 
which  had  been  made  relative  to  the  air. 

I trust,  on  consideration  of  the  above  facts,  it  will  be 
conceded  that  the  law  which  affirms  that  the  volume  of 
a gas  varies  inversely  as  the  pressure  to  which  the  gas  is 
submitted,  is  not  **  the  law  of  Mariottc/’  but 44  the  law  of 
Boyle.” 

(To  bo  continue*!) 
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Methoil  of  Determining  the  Amount  of  Alkaloid .<  in 
Cinchona  Mark,  bg  Dr.  J.  E.  De  Vky. 

The  author  bos  adopted  the  following  process  os  one 
yielding  the  different  alkaloids  as  they  are  contained  in 
the  baric,  without  alteration  from  the  chemicals  used  for 
their  extraction ; — 

The  powder  of  the  bark  is  dried  at  ii2w  Fnhr.,  and 
the  weight  ascertained  in  the  dry  state.  If  possible,  it 
is  always  preferable  to  use  the  same  quantity.  It  is  now 
mixed  witn  a quarter  of  its  weight  of  slaked  lime,  and 
this  mixture  boiled  with  ten  times  its  weight  of  spirit 
of  sp.  gr.  0 85  during  five  minutes.  The  whole  is  now 
put  into  a filter,  and  exhausted  by  successive  quantities 
of  boiling  spirit,  making  the  whole  quantity  of  spirit 
need  e^ual  to  twenty  times  the  weight  of  the  bark.  The 
alcoholic  solution,  after  having  been  acidulated  by  dilute 
acetic  acid,  is  evaporated  on  a water-bath  till  the  alcohol 
has  been  expelled.  The  residue  of  the  evaporation  is 
now  repeatedly  treated  with  water  till  the  filtered 
liquid  is  no  longer  rendered  turbid  by  an  alkali.  The 
watery  solution  thus  obtained  contains*  all  the  alkaloid.-, 
whilst  the  quinovlc  acid,  fatty  and  resinous  matter,  Ac., 
remain  upon  the  filter.  If  this  filter,  with  its  contents, 


he  treated  with  milk  of  lime,  the  quinovic  acid  can  bo 
determined.  The  watery  solution  of  the  alkaloids  is 
next  brought  to  a small  volume  by  evaporation  on  a 
water-bath,  and  then  mixed  w ith  an  excess  of  slaked 
lime,  by  which  the  alkaloids  are  precipitatc-d.  The 
whole  is  now*  thrown  upon  the  smallest  possible  filter 
and  washed  with  a minimum  quantity  of  cold  water. 
If  properly  managed,  the  quantity  of  water  necessary 
to  remove  the  colouring  matter  is  so  small,  that  the  loss 
of  alkaloids  by  their  little  solubility  in  lime-water  can 
be  neglected  ; and  if  in  a series  of  investigations  care  is 
but  taken  to  work  under  the  same  conditions,  as  to  sixo 
of  the  filters,  &c.,  Ac.,  the  small  loss  before  mentioned 
has  not  the  least  influence  on  the  comparability  of  the 
results.  After  the  Alter  has  been  properly  washed  it  is 
dried  and  boiled  repeatedly  with  alcohol  of  0 82.  till  the 
alcohol  dissolves  nothing  more.  After  filtration  the 
slightly-coloured  alcoholic  solution  is  evaporated  in  a 
small  weighed  platinum  vessel,  and  the  residue  heated 
on  the  water-bath  until  its  weight  ceases  to  diminish. 
The  amount  of  the  alkaloids  in  the  bark  is  now  known, 
and  to  ascertain  the  quality  of  the  different  alkaloids, 
they  are  dissolved  in  the  smallest  possible  quantity  of 
very  dilute  acetic  acid.  Sometimes  there  remains  a trace 
of  resinous  matter  undissolved,  but  in  the  majority  of 
cases  this  trace  need  not  be  noticed.  It,  however,  in  an 
exceptional  case  the  resinous  matter  is  in  such  quantity 
that  it  can  be  weighed,  its  weight  must  be  ascertained 
and  subtracted  from  the  amount  of  alkaloids.  The 
acetic  solution  of  the  alkaloids  is  now  placed  in  a closed 
funnel,  provided  with  a cock,  and  agitated  with  a slight 
excess  of  caustic  soda  and  a quantity  of  ether  equal  to 
fifteen  times  the  weight  of  the  alkaloids.  After  this 
agitation,  the  whole  must  stand  at  least  six  hours;  for, 
alt  bough  cinchouidinc  and  quinidine  are  sparingly 
soluble  in  ether,  a large  amount  of  them  is  dissolved 
upou  the  first  agitation,  but  is  separated  in  crystals  after 
a few  hours.  The  ethereal  solution  is  now  evaporated, 
and  the  residue  heated  on  a water-bath  till  its  weight 
remains  constant.  This  residue  is  quiuine,  containing 
traces  of  cinchouidinc,  quinidine,  or  cinchonine,  and  in 
many  cases  a large  amount  of  the  still  unknown  fusible 
alkaloid.  By  the  known  reactions  of  chlorine  and 
ammonia,  and  by  the  preparation  of  Jlerajuithite,  the 
real  nature  of  this  residue  can  be  ascertained.  The 
alkaloids  w hich  have  not  hcen  dissolved  by  the  ether  are 
now  ugain  dissolved  in  the  smallest  possible  quantity  of 
dilute  acetic  neid,  and  this  solution  mixed  with  a few 
drops  of  a concentrated  solution  of  iodide  of  potassium. 
Afterstirringthe  liquid  with  a glass  rod,  there  will  appear 
a sandy  crystalline  precipitate  if  quinidine  is  present. 
In  such  case,  the  liydriodute  of  quinidine  is  collected 
upou  a filter,  dried  at  2120  Fahr.,  aud  its  weight  ascer- 
tained, whilst  the  amount  of  pure  quinidiuu  can  bo 
ascertained  by  calculation  from  the  known  weight  of  the 
hydriodute:  100  parts  of  hydriodate  are  equivalent  to 
71*68  parts  of  quinidine,  according  to  the  formula 
C*o1LjN^04,  HI.  The  liquid  separated  by  a filter  from 
the  hydriodute  is  precipitated  by  caustic  mkIu,  and  the 
precipitate  noted  us  cinchonine,  or  as  a mixture  of  cin- 
chonine and  einchonidine,  which  depends  upon  special 
observations.  If  the  solution  of  iodide  of  potassium 
produces  no  precipitate,  the  solution  is  precipitated  by 
caustic  soda,  and  the  precipitate  may  be  regarded  ns 
cinchonine,  or  as  a mixture  of  cinchonine  and  cinch  oni- 
dinc.  The  presence  of  einchonidine  or  quinidine  among 
the  alkaloids  of  a bark  can  be  easily  conjectured  ct  the 
time  of  their  treatment  with  ether;  for  if  one  of  these 
alkaloids  is  present,  it  is  partially  deposited  in  a crystal- 
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line  state  after  some  time.  Whilst  the  quinidine  can 
easily  be  ascertained  by  iodide  of  potassium,  even  in 
small  quantities,  the  presence  of  small  quantities  of 
cinchonidine  can  only  be  ascertained  with  certainty  by 
the  polarising  apparatus,  by  which  instrument  I have, 
for  instance,  found  the  cinchonidine  of  Pasteur  in  the 
bark  of  C . pahudiana,  of  Java Pharm.  Journal. 
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(Continued  fror.i  page  69.) 

Sulphuretted  hydrogen  is  found  in  some  of  the  exhala- 
tions. Vapour  issue*  from  the  Solfataras  of  Krisuvik  in 
Iceland  with  sufficient  force  to  project  stones  of  the  size 
of  the  hand  to  the  height  of  several  feet.  Bunsen  found 
this  vapour  to  consist  of  81*3  of  steam  and  17*2  of  gas 
xou  see  how  large  a proportion  of  water  is  always  given 
out.  The  17*2  per  cent,  of  permanent  gas  consisted  of— 
Carbonic  acid  . . . .87*43 

Sulphuretted  hydrogen  . . 6*6o 

Free  hydrogen  ....  4*30 

Nitrogen 1*67 


The  composition  of  the  gas  was  somewhat  different  at 
the  point  of  issue,  containing  a smaller  proportion  of 
aqueous  vapour  and  more  carbonic  acid.  It  is  approxi- 
mately estimated  that  thiB  gaseous  spring  alone  yielded 
during  twenty  four  hours  243  cubic  metres  of  sulphuretted 
hydrogen  (which  is  an  enormous  amount),  12  cubic  metres 
of  pure  hydrogen,  and  a quantity  of  steam,  the  total  effect 
of  which  would  be  equal  to  the  power  of  thirty  horses. 
Close  to  this  spring  was  another  nearly  as  large,  which 
yielded  gas  of  almost  identical  composition ; and  in  a 
valley  in  the  proximity  numerous  large  pools  of  boiling 
mud,  between  which,  we  are  informed,  vapour  breaks  out 
with  remarkable  violence.  Bunsen  tells  us  that,  although 
the  small  space  of  solid  ground  then  surrounding  it  was 
continually  covered  with  hot  clouds  of  vapour,  it  was  pos- 
sible, to  penetrate  to  the  openings  frum  which  the  vapour 
issued  by  means  of  the  crust*  of  gypsum  which  had  been 
formed  between  the  boiling  pools,  and  to  collect  the  gas  for 
analysis.  Note  the  fact  of  the  formation  of  gypsum  under 
these  circumstance*.  He  found  the  gas  to  consist  mainly 
of  carbonic  acid  and  sulphuretted  hydrogen.  Here  ia  the 
analysis  of  it 

Carbonic  acid  ....  79*07 

Sulphuretted  hydrogen  . . 13*71 

Hydrogen 

Nitrogen 050 

100*00 

The  sulphuretted  hydrogen  seems  to  play  an  important 
part  in  the  metamorphism  of  the  adjacent  rocks.  As  the 
resulting  products  have  an  acid  reaction,  owing  to  the 
oxidation  of  the  sulphuretted  hydrogen  and  the  formation 
of  sulphuric  acid,  they  can  contain  neither  carbonate  of 
lime  nor  silica,  and  accordingly  those  bodies  are  never 
found  in  them.  The  acid  would,  of  course,  dissolve  out 
the  carbonate  of  lime,  and,  as  thero  ia  no  acid  there  to  de- 
compose the  silicates  formed,  there  would  be  no  separation 
of  silica.  That  ia  obvious  enough.  The  sulphuric  acid 
proceeds  from  the  oxidation  of  the  sulphuretted  hvdrogeu, 
which,  therefore,  rspidly  decreases,  while  the  carbonic 
acid  does  not.  In  illustration,  I may  cite  the  composition 


of  gas  taken  from  different  small  pools  of  the  Solfaiara  of 
Krisuric 

Nitrogen i*8o 

Carbonic  acid  ....  88*54 

Sulphuretted  hydrogen  . . 1*79 

Hydrogen 7*87 


Notice  how  large  the  proportion  of  carbonic  acid  is. 
The  sulphuretted  hydrogen,  of  which  we  had  a large 
quantity  in  the  former  case,  has  been  gradually  removed 
by  oxidation,  forming  sulphates,  and  so  on,  and  reduced 
to  1*70.  Then  there  is  a gas  in  the  " Acqua  boUente,” 
in  Vulcano,  one  of  the  Lipari  Islands,  which  has  been 
examined  by  Deville,  and  found  to  contain  an  enormous 
proportion  of  sulphuretted  hydrogen,  larger  than  in  any 
analysis  I have  yet  seen  recorded,  namely,  8a *8  per  cent., 
with  9*8  of  cartonic  acid,  and  6*8  of  nitrogen. 

8ulphur  is  another  substance  occurring  in  the  ex- 
halations of  volcanoes.  Volcanic  eruptions  are  nearly 
always  attended  with  the  sublimation  of  sulphur,  not 
only  with  the  evolution  of  sulphurous  gases,  but  with 
the  actual  sublimation  of  solid  sulphur  Let  us  examine 
this  point  closely.  According  to  Bunsen,  deep  down  in 
the  earth  are  masses  of  sulphur,  of  which,  he  says,  **  the 
occurrence  may  be  easily  accounted  for  by  the  action  of 
volcanic  heat  upon  decomposable  sulphur  compounds." 
It  is  to  be  regretted  that  this  distinguished  philosopher 
should  not  have  specified  those  sulphur  compounds  which 
are  reported  to  be  thus  capable  of  evolving  sulphur  when 
heated  alone,  'lliere  is  one  with  which  we  are  all  well 
acquainted,  which  does  evolve  sulphur,  namely,  bisul- 
phide of  iron  ; but  I am  not  aware  that  there  are  any 
other  sulphur  compounds  which  are  likely  to  occur,  or 
that  there  is  any  mass  which  will  be  decomposed  by  heat 
alone  with  the  evolution  of  sulphur.  The  generation  of 
sulphuretted  hydrogen  mBy  be  explained  by  supposing 
the  contact  of  the  vapour  of  water  with  metallic  sulphides, 
when  the  metal  would  be  oxidised,  and  the  sulphur 
liberated  in  combination  with  hydrogen — a common  ex- 
periment to  make  sulphuretted  hydrogen.  We  pass  the 
vapour  of  water,  a compound  of  oxygen  and  hydrogen, 
over  a metallic  sulphide.  The  metal  is  thus  oxidised, 
and  sulphuretted  hydrogen  is  formed,  the  sulphur  of  the 
metallic  sulphide  combining  with  the  hydrogen  of  the 
water.  Conversely,  if  sulphuretted  hydrogen  comes  in 
contact  with  oxide  of  iron  or  other  metallic  oxides,  either 
free,  or  combined  as  in  basalt  and  silica,  wc  get  sulphurous 
r.cid  and  protoeulphide  of  iron.  You  know  that  if  the 
vapour  of  w*&rer  is  passed  over  metallic  iron  the  iron  is 
oxidised,  and  hydrogen  is  liberated.  Conversely,  when 
you  pas*  hydrogen  over  a metallic  oxide,  that  oxide  is  re- 
duced to  the  metallic  state.  These  reaction*  appear  to  be 
exceedingly  probable,  to  say  the  leaat.  That  sulphur  is 
evolved  abundantly  from  volcanoes  we  know  ; and  if  it 
does  not  exist  in  a free  state,  it  must,  of  course,  be  a pro- 
duct of  decomposition.  And,  I ask,  what  is  so  likely  to 
undergo  that  decomposition  as  protosulphide  of  iron 
arising  from  the  action  of  steam  at  high  temperatures  ? 
We  know  that  steam  is  there,  and  sulphur  must  be  there, 
and  we  know  also  that  there  is  a temperature  adequate  to 
produce  the  result.  Again,  sulphurous  acid  and  sulphu- 
retted hydrogen,  in  contact,  mutually  decompose  each 
other,  with  a formation  of  water  and  the  deposition  of 
sulphur  ; and  there  is  no  doubt  that  the  free  sulphur  in 
many  volcanic  products,  or  in  certain  volcanic  products, 
has  been  produced  in  this  way-Mor  instance,  the  free 
sulphur  to  which  Bunsen  has  particularly  drawn  our 
attention  in  those  pools  of  boiling  mud.  Admitting,  for 
the  sake  of  argument,  the  presence  of  accumulations  or 
masses  of  sulphur,  such  as  Bunsen  refers  to,  the  phenomena 
which  are  supposed  consecutively  to  take  place  are— first, 
the  contact  of  sulphur  with  red-hot  pyroxenic  rock,  the 
iron  of  which  becomes  first  converted  into  magnetic  oxide, 
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with  the  evolution  of  an  equivalent  proportion  of  sulphurous 
acid ; sulphideof  iron  is  next  general-  d ; then  follows  the  de- 
composition of  that  sulphide  of  iron  by  the  action  of  steam  at 
a high  temperature,  lire  metal  is  oxidised,  and  the  sulphur 
liberated  aa  sulphuretted  hydrogen,  which  U resolved,  in 
a greater  or  leas  degree,  into  hydrogen  a«  d sulphur,  and 
hence  occurs,  as  Bunsen  observes,  “ the  it ‘trular,  simul- 
taneous exhalation  of  these  gases,  namely,  sulphurous  acid 
and  sulphuretted  hydrogen,  at  spots  but  little  distant  from 
each  other  in  the  same  fumerole  district.  The  sulphurous 
acid,  whose  appearance  alone  characterises  the  initial  stage 
of  all  these  phenomena,  is  accompanied  for  a while  bv 
sulphuretted  hydrogen,  which,  by  its  reaction  with  the 
former  gas,  gives  rise  to  that  succession  of  decompositions 
which  characterise  the  true  solfataras.  Acid  liquors  satu- 
rate the  rocks  traversed  by  separated  sulphur,  and  tom  up 
by  aqueous  vapour,  converting  these  rocks,  whether  they 
belong  to  the  pyroxcnic  or  trachytic  group,  into  clay,  by 
extracting  from  the  silicates  entering  into  their  composi- 
tion, potash,  soda,  magnesia,  lime,  and  protoxide  of  iron, 
and  frequently  a part  of  the  alumina,  sa  sulphates.”  The 
silicate  of  alumina  is  in  the  well-known  plastic  state  of 
common  clay.  This  is,  no  doubt,  one  way  in  which  clay 
has  been  formed  on  a large  scale.  In  the  course  of  time 
this  destructive  action  on  the  rocks  i*  succeeded  by  a pro- 
ductive one,  which  increases  in  proportion  as  the  source 
of  sulphurous  acid  becomes  extinct,  and  the  gradually 
decreasing  evolution  of  sulphuretted  hydrogen  recedes  to 
greater  depth.  The  acid  reaction  of  the  water  is  then 
succeeded  by  an  alkaline  one  due  to  the  formation  of 
alkaline  sulphides.  Carbonic  acid  now  acts  upon  the 
rocks,  alkaline  bicarhonates  are  formed,  and  silica  is  dis- 
solved, which  may  be  ultimately  thrown  down,  as  we 
have  seen,  in  the  form  of  Geyser  structures.  The  appear- 
ance of  springs  of  carbonic  acid  is  the  last  stage  of  this 
series  of  metamorphic  phenomena.  The  first  effect  of  acid 
fumerole  gases  is  the  bleaching  of  the  rock,  due  to  the 
dissolving  out  of  the  oxide  of  iron.  The  rock  becomes 
gradually  disintegrated,  until  at  length  there  remains 
nothing  but  a plastic  argillaceous  mass  comparatively  free 
from  iron.  The  collateral  products  are  crystals  of  iron 
pyrites,  hyalite,  hydrated  oxide  of  iron,  and  anhydrous 
red  oxide  of  iron.  Some  difficulty  may  occur  to  you  in 
explaining  how  this  anhydrous  red  oxide  should  be  gene- 
rated. Bunsen  asserts — and  1 believe  he  is  right — that  it 
is  formed  by  the  long -continued  action  of  boiling  in  these 
ferruginous  mud  pools.  Occasionally  we  find  gypsum,  of 
which  I have  spoken  several  times,  and  carbonate  of  lime 
produced  under  these  conditions. 

Bunsen  explains  especially — and  this,  I think,  is  one  ot 
the  most  interesting  parts  of  his  papers— how  gases  pene-  j 
trating  a rock  along  with  aqueous  vapour  may  completely  j 
metamorphose  the  substance  of  that  rock  on  the  spot, 
without  any  removal  of  the  products  of  decomposition  ; 
and  he  illustrates  his  explanation  by  examples,  and 
supports  it  by  chemical  analyses.  To  this  kind  of  action 
he  applies  the  very  appropriate  term  " pneumatolytic.” 
He  maintains  that  even  a zeolitic  amygdaloid,  full  of 
cavities  containing  zeolites,  which  occurs  abundantly 
in  Iceland,  is  only  a variety  of  trap  metamorphosed  on 
the  spot,  without  the  removal  or  deposition  of  any 
further  matter.  He  advances,  in  support  of  this  view,  the 
fact  that  one  passes  by  insensible  gradations  into  the  other, 
and  that  the  average  composition  of  the  amygdaloid  rock 
— abstraction  being  made  of  the  water  it  contains— is 
identical  with  that  of  the  trap.  However  this  may  be, 

I may  mention  that  from  other  experiments  or  other  state- 
ments he  has  made,  we  have  indisputable  evidence  that 
all  zeolites  are  not  so  produced.  Bunsen  makes  a very 
sweeping  statement  with  regard  to  zeolitic  formations, 
which  I think  by  no  means  justified,  and  which  is  in 
opposition  to  facts  which  have  come  to  light  since  his 
statement  was  made. 

Nitrogen  is  a constituent  of  rolcanic  gas,  but  its  pro- 


portion varies  much.  Bunsen  found  8 1 *8  s per  cent,  in  the 
gas  from  a fumerole  in  the  great  crater  of  Kins. 

Free  oxygen  occurs  only  as  an  occasional  constituent  in 
the  published  analyses  of  volcanic  ga*es.  Along  with  the 
d i 8 1 per  cent-  of  nitrogen  in  the  gas  from  the  great  crater 
of  Etna  Bunsen  found  14*21  per  cent,  of  free  oxygen.  In 
the  gas  of  non -acid  fumeroles  Deville  found  the  propor- 
tion of  oxygen  relatively  to  the  nitrogen  to  be  ao*8,  and 
in  the  acid  fumeroles  19*7-  Thi*  shows  that  in  the  acidfume- 
roles  a little  oxygen  had  been  abstracted,  for  the  propor- 
tion was  sensibly  less  than  that  existing  in  the  other  case. 

Ibis  was  easily  accounted  for  by  the  generation  of  sul- 
phuretted hydrogen  and  the  evolution  of  oxygen  in  con- 
sequence. 

Ammonia  is  often  evolved,  but  in  combination  with  hydro- 
chloric acid,  and  condenses  in  the  sol  id  form  of  sal-ammoniac. 
Mineralogical  cabinets  often  contain  specimens  of  this. 
Some  months  after  the  eruption  in  1846,  Bunsen  tells  us 
he  observed  the  lower  part  of  the  lava  stream  studded  over 
with  smoking  fumeroles,  “ in  which  (he  says)  so  large  a 
quantity  of  beautiful  crystallised  muriate  of  ammonia  was 
undergoing  a process  of  sublimation  that,  notwithstanding 
the  incessant  torrents  of  rain,  hundreds  of  pounds  of  this 
valuable  salt  might  have  been  collected."  Its  production 
was  limited  to  the  zone  in  which  meadow  land  had  been 
overflowed  with  lava ; and  higher  up  the  muriate  of 
ammonia  and  the  last  traces  of  vegetation  ceased  together, 
lienee,  he  infers  that  the  ammonia  is  derived  entirely  from 
the  organic  matter  of  the  soil.  Ammonia  is  a constituent 
of  the  vapours  evolved  from  the  suffioni  of  Tuacany,  and 
Liebig  believed  that  it  was  not  of  organic  origin,  but  was 
an  original  constituent  of  the  earth’s  crust,  on  the  ground 
that  the  temperature  of  the  vapour  was  so  high  that  it  must 
have  come  from  depths  where  •*  neither  roan  nor  animals 
could  ever  have  lived.”  It  was,  however,  urged  in  reply 
to  that,  that  the  hot  vapour  must  have  traversed  sedi- 
mentary rocks  above,  in  w hich,  no  doubt,  organic  residue 
w as  contained,  and,  therefore,  Liebig’s  theory  falls  to  the 
ground. 

It  is  still  a disputed  point  whether  flame  ever  accom- 
panies volcanic  eruptions  ; but  if  hydrogen  be  evolved, 
which  there  is  no  ground  for  disputing,  there  is  no  reason, 
considering  the  high  temperature,  why  flame  should  not 
be  produced.  The  flame  of  hydrogen  is  very  feebly 
luminous,  and  might  possibly  not  be  easily  recognised  in 
the  bright  glare  of  molten  lava. 

I have  now  passed  in  review  some  of  the  more  important 
chemical  phenomena  connected  with  volcanic  action,  and 
you  w ill  naturally  ask,  to  what  conclusion  do  they  lead 
concerning  the  causes  of  this  action  ? 

The  amount  of  heat  required  to  fuso  such  enormous 
masses  of  lava — veritable  mountains  of  lava — as  have  been 
known  to  be  ejected  in  a single  eruption,  is  very  great.  I 
speak  now  of  the  amount  of  heat, — of  the  amount  merely. 
The  temperature,  however,  or,  in  other  words,  the  intensity 
of  the  heat,  need  not  be  extremely  high,  as  we  can,  with- 
out difficulty,  melt  various  kinds  of  lavas  or  basalts  in  our 
ordinary  furnaces.  The  question  as  to  what  is  the  source 
of  this  heat  is  one  of  intense  interest.  That  is  the  main 
point  for  inquiry.  Setting  aside  the  hypothesis  of  central 
fusion,  resulting  from  oxidation  or  other  causes,  is  there 
reason  for  supposing  subterranean  chemical  reactions,  such 
as  Davy  suggested  r This  philosopher,  it  will  be  remem- 
b*  red,  imagined  that  the  alkaline  and  earthy  metallic  bases 
might  be  present  deep  below  the  surface  of  the  earth,  in  a 
fr«  e state ; but  this  would  involve  the  evolution  of  an 
enormous  quantity  of  hydiogen,  but  there  is  no  proof,  so 
far  as  I know,  of  evolution  to  anything  like  that  extent. 
After  a careful  review  of  all  the  phenomena  of  volcanic 
action  with  whi«h  I am  acquainted,  I must  say  that  I have 
failed  to  discover  satisfactory  evidence  to  justify  belief  in 
the  chemical  hypothesis. 

With  these  remarks,  ladies  and  gentlemen,  I take  my 
leave  of  you  for  the  present. 
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Delivered  at  the  Colley e of  Frame,  by  M.  A.  WvHTZ. 

U\mt invert  from  ]«iQf  7a) 

Is  conformity  with  the  law  first  enunciated  by  Ampfcre  we  | 
have  laid  down  the  two  following  principles 

1.  That  equal  volumes  of  a gas  or  simple  vapour  con- 
tain the  same  number  of  atoms. 

2.  That  equal  volumes  of  compound  gases  and  vapours  j 
contain  the  same  number  of  molecules. 

It  follows  that  the  atom  answers  to  1 volume,  and  the 
molecule  answers  to  2 volumes  ; and  that  if  we  bring  the 
densities  into  relation  with  that  of  hydrogen  taken  as 
unity,  the  atomic  weights  (or  » volume)  are  given  by  the 
densities,  and  the  moleeulur  weights  (or  2 volumes)  are  j 
given  by  the  double  densities. 

Let  us  establish  by  some  examples  the  help  which  these 
laws  relative  to  densities  give  us  in  luting  the  atomic  : 
weights. 

Let  us  take,  for  instance,  carbonic  acid  CO*.  Its  ' 
density  (see  page  70)  1.529.  If  wc  multiply  1*529  by 

28  88  (see  page  70)  we  ••hall  have  44,  which  is  the  weight 
of  2 volumes  of  carbonic  acid  ; hence  44  in  the  molecular 
weight  of  carbonic  acid.  Hut  the  most  simple  view 
we  can  take  of  the  composition  of  carbonic  acid  obliges 
us  to  admit  that  * atoms  of  oxygen  are  combined  in  it 
with  t atom  of  (vapour  volume)  carbon.  The  two  atoms 
(volumes)  of  oxygen  weighing  32,  the  atom  of  carbon  should 
weigh  12 ; 44  in  fact  represents  32+  12,  ami  44  is  exactly 
the  sum  of  2 atoms  of  oxygen  and  1 atom  of  carbon. 

Experiment  has  demonstrated,  and  CJerhardt  has  proved, 
that  in  all  reactions  the  weight  of  carbonic  formed  is  never 
less  than  44 ; 44  then  is  the  smallest  quantity  of  carbonic 
acid  which  can  exist  free  or  be  withdrawn  from  a com- 
pound. It  is,  therefore,  the  weight  of  the  carbonic  acid 
molecule. 

In  the  same  way,  we  find  that  the  molecular  weight  of 
water  is  18,  and  not  9.  Its  atomic  formula  is,  therefore, 
HaO  = i8.  Gerhardt,  in  fact,  has  also  shown  that  the 
smallest  amount  of  water  which  can  be  generated  in  any 
reaction  is  represented  by  j8  if  1 atom  or  i volume  of  H 
weighs  1. 

Among  the  metals  let  us  take  mercury  as  the  example, 
and  see  how  we  derive  its  atomic  weight  from  the  molecular 
weight  of  mercuric  chloride,  as  it  is  given  by  the  density 
of  the  vapour  of  the  chloride.  This  density* 9*8.  If  we 
multiply  by  the  double  co-efficient  28  88  we  have  283, 
which  represents  the  molecular  weight  of  the  vapour  of 
the  chloride:  283  represents  the  atomic  weights  of  the 
elements  of  the  molecule.  Hut  the  most  simple  hypothesis 
we  can  form  is  to  consider  the  molecule  of  corrosive  sub- 
limate as  containing  1 atom  of  mercury.  According  to 
the  law  of  Dulong  and  Petit,  the  atomic  weight  of  mer- 
cury is  equal  to  200,  and  this  number  is  confirmed  by  the 
density  of  the  vapour  of  sublimate.  In  fact,  283  of  sub- 
limate contain  200  of  merctiry  ; the  remainder  represents 
the  weight  of  2 atoms  of  chlorine.  The  molecular  formula 
of  corrosive  sublimate  is,  therefore,  II  CL,  in  which  H 
represents  200  of  mercury. 

We  must  now  examine  the  exceptions  to  the  laws  of 
Dulong  and  Petit,  and  of  Ampfae,  alluded  to  in  the  last 
lecture. 

As  regards  the  first,  wc  have  said  that  carbon,  boron, 
and  silicium  are  in  complete  disnccordauce  with  the  law— 
that  is  to  say,  when  we  multiply  the  atomic  weights  of 
these  bodies  by  their  specific  heats  we  do  not  obtain  a 
constant  product. 

Wc  might  dispose  of  this  anomaly  at  once  by  remarking 
that  these  bodies  may  have  several  different  atomic  weights. 
This  proposition  may  seem  strange  at  first  sight,  but  there 
are  some  chemical  facts  which  may  lead  us  to  suppose  it 
correct. 

»ir  B.  Brodie,  by  means  of  a mixture  of  sulphuric  ucid, 
chlorate  of  potash,  and  graphite,  has  succeeded  in  forming  I 


a solid,  yellow,  highly  carbonated  acid,  containing,  accord- 
ing to  his  opinion,  carbon  in  the  form  of  graphite.  Analysis 
leads  him  to  consider  13  the  atomic  weight  of  the  carbon 
m this  compound.  He  has  formulated  this  graphitic  acid 
Gr4H40..  Besides  this,  the  number  33  is  deduced  from 
the  specific  heat  of  graphite. 

Carbon,  which  exists  in  several  different  allotropie  states, 
seems,  then,-  to  be  constitnted  of  several  distinct  atomic 
aggregations.  Boron  and  silicium  appear  to  offer  an 
analogous  heterogeneity.  Perhaps  the  secret  of  the  excep- 
tions to  the  law  of  Dulong  and  Petit  may  be  found  in  this 
fact. 

Among  the  simple  bodies  there  exist  four  exceptions  to 
the  law  of  Ampere.  These  are  phosphorus  and  arsenic  on 
the  one  part,  and  cadmium  and  mercury  on  the  other.  The 
vapour  densities  of  the  first  two  are  twice  too  high,  and 
those  of  the  two  others  are  twice  too  low. 

Until  recently  there  was  another  anomaly.  The  vapour 
density  of  sulphnr  taken  at  500*  was  three  times  too  high. 
It  was  6*6,  which  corresponds  to  3 atoms  Sa.  But  \1M. 
Rineau  and  H.  Deville  have  found  that  at  1000®  it  becomes 
2*2 — a number  in  perfect  accordance  with  the  law  of 
AmpCve. 

It  is  possible  that  the  vapours  of  phosphorus  and  arsenic 
may  also  split  up  or  become  loosened  at  very  high  tem- 
peratures. We  have  not  yet  succeeded  in  effecting  this 
loosening,  and  it  is  possible  that  it  can  only  be  produced  at 
temperatures  much  higher  than  we  can  reach. 

The  vapour  densities  of  mercury  and  cadmium  are  twice 
too  low.  We  may  interpret  this  fact  by  comparing  these 
metals  with  certain  organic  radicals  which  offer  a similar 
peculiarity.  We  shall  presently  return  to  these  considera- 
tions. 

It  is  only,  however,  the  atomic  weights  derived  from  the 
vapour  density  of  phosphorus  and  arsenic  which  are  double 
those  which  chemical  processes  assign  to  them.  They 
express  in  reality  the  molecular  weights  of  these  two  bodies. 

The  chemical  atomic  weights  of  mercury  and  cadmium 
are  identical  with  the  mclcctilaT  weights  deduced  from  the 
vapour  densities.  In  othcT  words,  the  atoms  of  gases  and 
vapours  correspond  to  1 volume,  while  those  of  phosphorus 
and  arsenic  correspond  to  | a volume,  and  those  of  mercury 
and  cadmium  to  2 volumes. 

We  pass  on  to  the  exceptions  which  the  vapour  densities 
of  compound  bodies  present.  The  vapour  densities  of  sal 
ammoniac,  perchloride  of  phosphorus,  and  sulphate  of 
hydrogen,*  and  some  other  bodies  are  twice  too  little.  The 
molecules  of  these  bodies,  instead  of  representing  2 volumes, 
represent  4 volumes. 

Gentlemen,  when  we  find  ourselves  face  to  face  with  a 
great  fact — a fact  which  appears  universal  In  Its  applica- 
tion,— with  a great  law,  in  a word, — if  exceptions  appear, 
it  is  not  necessary  to  give  up  the  law,  but  we  must  endea- 
vour to  confirm  the  law  by  the  exceptions.  We  must  in- 
terpret the  fact  in  a sense  favourable  to  the  law. 

Well,  as  regards  the  exceptional  compounds  with  which 
we  arc  now  concerned,  MM.  H.  Kopp,  Cannizzaro,  and 
Kekulc  have  thought  that  at  the  temperature  at  which  wo 
take  the  vapour  densities  of  these  bodies,  their  molecules 
no  longer  subsist,  but  are  split  asunder, — the  perchloride 
of  phosphorus,  for  example,  into  chlorine  and  proto- 
chloride,  and  sal-ammoniac  into  hydrochloric  acid  and 
ammonia.  This  decomposition  is  not  permanent,  but,  as 
the  temperature  becomes  low,  the  original  compound  is 
reconstituted,  so  that  no  traco  of  the  dissociation  remains. 

The  explanation  is  ingenious  ; but  how  c«n  we  demon- 
strate the  truth  of  it  ? A chemical  process  designed  to 
prove  the  existence  of  a mixture  by  causing  the  absorp- 
tion of  one  of  the  mixed  gases  i»  inapplicable,  seeing  that 
a new  body  introduced  into  the  gaseous  mixture  may  set 
on  the  mixture  by  its  affinities,  and  »o  set  up  a disturbing 

• We  translate  literally,  but  it  rosy  bo  uccuasary  to  haforo  Mae 
readers  that  the  lecturer  means  sulphuric  add. 
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influence.  We  must  then  hare  recourse  to  physical  proofs, 
and  among  these  diffusion  seems  to  be  most  appropriate. 

Diffusion  has  been  tried.  M.  Pobal  has  diffused  the 
vapour  of  sal-ammoniac  (at  350*)  in  a tube  full  ol 
hydrogen,  and  he  has  found  that  after  the  diffusion  the 
lower  part  of  the  tube  contained  hydrochloric  acid.  There 
was  then  a mixture. 

MM.  Wanklyn  and  Robinson  have  diffused  the  vapour 
of  sulphate  of  hydrogen  and  perchloride  of  phosphorus, 
and  they  have  observed  that  at  a high  temperature  decom- 
position took  place,  and  there  was,  consequently,  a mixture. 

The  question  seemed  to  be  decided,  and  the  hypothesis 
of  Kopp  and  Cannizzaro  demonstrated,  when  some  new 
experiments  by  H.  Deville  reopened  the  discussion.  This 
eminent  chemist  discovered  that  bodies  may  decompose  at 
a lower  temperature  than  that  of  combination  j that  pure 
water,  for  example,  in  small  quantities  may  decompose  at 
a lower  temperature  than  that  which  determines  the  com- 
bination of  hydrogen  with  oxygen,  and  lower  than  that 
at  which  water  decomposes  in  bulk.  Hence  he  concludes 
that  bodies  peases*  at  lower  temperatures  than  their  points 
of  deco mpoai lion  a tendency  to  decompose  or  to  dissociate. 
And  he  supposes  that  in  the  experiments  of  Pebal, 
Wanklyn,  and  Robinson  the  decomposition  of  the  com- 
pounds amounted  to  this,  that  even  below  350°  dissociation 
of  small  quantities  of  the  salt  took  place,  sufficient,  how- 
ever, to  give  rise  to  the  phenomena  of  diffusion. 

Deville  made  a still  more  decisive  experiment.  Having 
taken  hydrochloric  and  atnmoniacal  gas,  and  heated  them 
to  350°,  he  found  that  when  a mixture  was  made  the  tem- 
perature rose  to  394°  in  consequence  of  the  combination  of 
the  two  gases  ; and  he  concluded,  therefore,  that  hydro- 
chlorate  of  ammonia  may  exist  in  a state  of  vapour  even 
at  394®. 

The  argument  of  Deville  against  the  explanation  of 
Cannizzaro  may  be  reduced  to  this  : — Sal-ammoniac  really 
exists  at  350°,  since  its  element*,  when  brought  together 
at  this  temperature,  disengage  heat. 

These  propositions,  evident  as  they  appear,  ore  still  open 
to  one  objection.  Is  the  disengagement  of  heat  always  the 
index  of  a reaction — the  proof  of  the  formation  of  a new 
molecule  ? The  experiments  of  M.  Favre  on  the  thermic 
effects  of  mixture*  seem  to  prove  the  contrary.  Having 
mixed  water  with  sulphate  of  hydrogen  considerably 
diluted,  he  observed  the  disengagement  of  heat : he  ob- 
served the  same  thing  on  adding  small  quantities  of 
water  to  concentrated  solutions  of  certain  salts,  retaining 
their  water  of  crystallisation.  In  such  cases  the  disen- 
gagement of  heat  cannot  be  due  to  affinity  ; it  must  be 
due  to  some  attraction  differing  from  affinity.  Why,  then, 
may  not  the  molecules  of  HCl  and  NH3  ut  3$ou  exercise 
some  mutual  action  causing  the  disengagement  of  heat, 
and  still  not  be  blended  into  a single  molecule  ? Clearly, 
we  may  be  allowed  to  believe  that  known  facts  justify  a 
different  explanation  from  that  of  M.  Deville. 

We  now  come  to  a point  of  the  greatest  importance — 
that  of  the  true  constitution  of  simple  bodies.  Simple 
bodies  are  compounds  of  molecules  which  represent  two 
volumes,  and  which  contain  two  atoms.  Thus  the  mole- 
cule of  hydrogen,  the  smallest  quantity  which  can  exist 
free  or  enter  into  a combination,  is  formed  of  two  atoms  of 
hydrogen,  is  II,  or  a hydride  of  hydrogen.  It  is  the  same 
with  chlorine,  iodine,  bromine,  oxygen,  and,  indeed,  the 
greatest  number  of  simple  gases  and  vapours.  In  the 
reaction  of  chlorine  on  hydrogen  we  have 
i H 1 HI  + 1 Cl  1 Cl  I 
and  after  the  reaction 

fuJcT,  + fa ] ci_| . 

There  has  been,  then,  not  combination,  but  double  decom- 
position ; for  each  volume  of  hydrochloric  acid  must  con- 
tain one  atom  of  hydrogen  and  one  atom  of  chlorine,  which 
is  as  much  a*  saving  that  a molecule  of  hydrogen  must 
have  been  halted.  Such  is  the  starting  point  of  the 


theory  we  now  proceed  to  establish,  supporting  it  by 
chemical  and  physical  considerations. 

Let  us  first  look  at  hydrogen.  Suppose  we  take  hydride 
<*f  copper  CuH,  and  drop  it  into  a teBt-tube  containing 
hydrochloric  acid:  cuprous  chloride  is  formed,  and  there  is 
a violent  disengagement  of  hydrogen.  But  hydrochloric 
acid  is  not  decomposed  by  copper,  and  how  could  it  be  by 
a compound  of  copper  and  hydrogen,  unless  the  affinity  of 
the  copper  for  the  chlorine  was  assisted  by  the  affinity 
of  the  hydrogen  for  the  hydrogen  ? The  reaction  is  clearly 
CuH  + HCl-CuCl  + HH. 

We  may  say  in  the  same  way  that  free  oxygen  is  an 
oxide  of  oxygen,  and  that  the  molecular  weight  of  the  body 
is  31=1  atoms — a fact  which  the  experiments  of  Clausius 
oblige  us  to  admit. 

MM.  Fuvre  and  Silbcrmann  have  shown  us  that  the 
combustion  of  carbon  in  protoxide  of  nitrogen  disengages 
more  heat  than  the  combustion  of  the  same  body  in  oxygen. 
This,  at  first  sight,  very  singular  result  is  easily  explained 
if  we  admit  the  duality  of  the  molecule  of  oxygen,  in 
both  esses  there  is  a decomposition,  and  the  decomposition 
of  the  protoxide  of  nitrogen  NaO  requires  less  beat  than 
the  decomposition  of  OO,  and  that  is  why  tho  total  heat 
produced  is  least  in  the  latter  case. 

We  know  that  oxygen  and  nitrogen  combine  in  the 
eudiometer  with  difficulty,  but  if  wc  add  hydrogen  to  tho 
mixture  an  appreciable  amount  of  nitric  acid  is  formed.  We 
have  in  this  case  HH,  OO,  and  N ; at  first  there  is  formed 
(HH)O,  and  so  the  molecule  of  oxygen  is  halved,  and  the 
atom  in  the  nuscent  state  combines  easily  w ith  the  nitrogen. 

Schonbetn,  on  allowing  water  to  fall  drop  by  drop  upon 
a plate  of  zinc,  found  the  water  to  become  charged  with  a 
small  quantity  of  peroxide  of  hvdrogen.  How  can  we 
explain  the  formation  of  this  substance  under  these  cir- 
cumstances? Our  theory  gives  us  the  reason  : — 

OO  + Zn  + HjO=ZnO  + 11,00. 

OO  is  decomposed  ; one  of  the  atoms  oxidise*  the  zinc,  the 
other  in  the  nascent  state  unites  itself  with  the  HtO. 

The  remarkable  reductions  effected  by  oxygenated  water 
come  in  to  support  our  theory.  Thus,  oxide  of  silver  is 
reduced  to  the  metallic  state  ; permanganate  of  potash  is 
changed  into  manganic  hydrate  with  the  evolution  of 
oxygen  ; and  ozone  is  brought  back  to  the  state  of  ordinary 
oxygen.  All  these  facta  and  many  others,  which  have 
been  for  a long  time  explained  by  the  action  of  simple  con- 
tact— an  action  altogether  ineomprchennible — are  much 
more  easily  explained  on  the  supposition  of  the  duality  of 
the  molecule  of  oxygen.  We  have,  in  fact,  the  following 
changes : — 

— + — + 

AgjO  + »,00  =»  Ag,  + 11,0  + OO. 

+ ■+• 

[MnKO,OJ  + i[H,00]  — MnllO,  + KUO  + H,0  + »00. 
+ + * 

[HjOO]  + 0,0  — 00  + O,  + HjO. 

Ozone. 

Similar  considerations  will  prove  that  the  principle 
extends  to  other  simple  bodies.  We  may  say,  then,  that 
the  molecules  of  a great  number  of  simple  bodies,  like  those 
of  compound  bodies,  represent  two  volumes,  and  contain 
1 at  least  two  atoms. 


ACADEMY  OF  SCIENCES. 

August  4. 

M.  Bovrsinoaui.t  contributed  a paper  “ On  the  Nitre  Beds 
of  TacunuO,"  in  the  State  of  Ecuador.  Saltpetre,  he  remarks, 
is  distributed  in  nature  with  a>toni*hing  profusion.  It  is 
found  in  rain,  in  snow,  in  hail,  in  dew,  and  in  fogs ; it  is 
present  in  the  water  of  rivers,  and  consequently  in  the 
ocean.  It  is  found  in  the  air,  and  in  the  earth.  VV  honever 
combustion  lakes  place  in  the  atmosphere  there  is  gene- 
rally some  oxidation  of  nitrogen  and  some  nitre  compound 
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formed.  Nevertheless,  the  proportion  is  extremely  minute 
The  localities  in  which  it  is  met  with  in  abundance  are 
very  few,  and  in  only  one  it  forms  a distinct  layer,  namely, 
in  the  province  of  Zarapaca,  in  Peru.  Besides  this  the 
salt  appears  spontaneously  under  very  different  circum- 
stances, all,  however,  indicating  the  intervention  of  organic 
matters.  Sometimes  it  covers  the  soil  with  efflorescences 
which  devclope  like  a rapid  vegetation.  A few  days  ago 
the  earth  may  have  been  black  and  moist,  to-day  it  is 
white  and  pulverulent.  The  saltpetre  may  be  removed  by 
washing  the  soil,  and  if  the  meteorogical  conditions  remain 
favourable  a second  crop  may  soon  be  gathered.  It  is 
thus  that  nitre  is  obtained  from  the  soil  deposited  by  the 
inundations  of  the  Ganges,  and  in  some  parts  of  Spain. 

The  conditions  under  which  natural  nitre  beds  occur, 
too,  are  very  different.  They  are  found  in  full  sunlight 
on  cultivated  lands,  in  the  shade  of  forests,  and  in  the 
darkness  of  caverns.  But  in  all  cases  the  sime  agents 
produce  them,  organic  matters,  humus,  and  the  same 
phenomenon  takes  place,  slow  combustion,  and  the  oxi- 
dation of  a small  amount  «»f  nitrogen  from  the  atmosphere 
Dry  air  and  long  immunity  from  rain  seem  to  be  indis- 
pensable condition®,  and  also  the  presence  of  the  detritus 
of  crystalline  rock®  to  furnish  the  alkali.  Wherever 
natural  nitre  bed®  are  found  the  felspathic  elements  are  j 
always  present. 

The  arable  land  of  Tacunga  i®  a fine  sand,  consisting  of 
particles  of  trachyte  and  pumice  coloured  with  humic 
matter.  Some  days  «fter  the  rains  cease  the  soil  becomes 
covered  with  an  efflorescence,  which,  ss  soon  as  it  becomes 
thick  enough,  is  removed  and  washed  to  extract  the 
saltpetre. 

M.  Boussingault  thought  it  of  interest  to  examine  the 
■oil  after  the  removal  of  the  efflorescence,  to  ascertain  what 
concurred  in  the  process  of  nitrification  These  were  taken 
for  him  at  several  places  and  various  depths.  We  need 
not  quote  the  whole  of  his  analysis  ; it  will  be  sufficient 
to  say  that  a cubic  decime're  of  the  soil,  weighing  1200 
grammes,  contained  0*12  grins,  of  ammonia  in  the  state  of 
fixed  salts  ; 11*70  grins,  of  nitric  acid  representing  11*91 
grms.  of  nitrate  of  potash  ; 1-91  grins,  of  nitrog*  n in 
organic  matters,  forming  a sort  of  reserve  for  the  produc- 
tion of  nitric  acid  or  ammonia. 

The  author  finds  a curious  analogy  between  the  consti- 
tution of  this  earth  and  that  of  the  best  cultivated  lands, 
and  believes  there  is  a real  connexion  between  fertility  and 
nitrification.  This  is  not  the  first  time  we  have  published 
M.  Boussingault's  views  on  nitrification,  but  we  may 
quote  his  closing  paragraph.  The  origin  of  nitric  arid  in 
natural  nitre  beds,  he  says,  resides  in  the  slow  combustion 
of  azotized  organic  matters  analogous  to  humus,  and  the 
brown  acids  of  fertile  soils— an  origin  very  different  from 
that  of  the  nitric  acid  formed  in  the  atmosphere  (which  is 
also  an  immense  nitre  bed)  by  the  electric  spark,  and  by  the 
mysterious  action  of  ozone. 

M.  Millon,  who  agrees  with  M.  Boussingault  as  to  the 
origin  of  nitre,  had  also  a paper  on  '*  A itr  i/cation  in 
Algeria."  Nl.  Millon  looks  on  Algeria  as  having  a climate 
favouiable  for  the  production  of  nitre  in  artificial  beds  ; 
and  he  has  made  some  experiments  which  strikingly  corn- 
firm  his  view.  He  started  with  humus  prepared  artificially 
from  W'-od,  charcoal,  or  sugar,  mixed  this  with  vegetable 
and  animal  matters  from  the  towns,  and  cautiously  mois- 
tened the  mass.  In  a few  days  he  found  nitre  in  the  upper 
port  of  the  mass,  and  observed  that  the  quantity  diminished 
the  lower  he  went  down.  The  climatic  conditions  of 
Algeria  seem  highly  favourable  to  nitrification,  and  the 
author  recommends  that  the  country  should  be  made  a 
great  nitre  bed. 

In  a paper  on  the  “ Hydrocarbons  of  Coal-tar M. 
Beilsteiu  announces  his  belief  that  the  new  hydrocarbon 
discovered  by  MM.  Bechamp  and  Naouet  is  pure  xyl  ns 
G*H|(,.  This  body  has  been  studied  by  Mr.  Church  and 
Dr.  Muller,  who  differ  about  its  boiling  point,  the  former 


asserting  that  it  boils  at  126*2°  and  the  latter  at  14c0. 
Beil  stein  confirms  the  experiments  of  Dr.  Muller  both  as 
regards  the  boiling  point  and  the  compound  obtained  by 
reducing  tri-nitio-xylene  by  means  of  sulphuretted 
hydrogen.  Xylene  may  be  obtained  by  collecting  the 
product,  which  posses  about  140°.  It  is  purified  by  treat- 
ment with  fuming  sulphuric  acid,  which  dissolves  it,  form- 
ing xylene-sulphuric  acid.  This  is  decomposed  by  heat, 
and  pure  xylene  distils  at  139°. 

We  have  noticed  from  time  to  time  the  ideas  which  have 
been  published  on  the  propagation  of  contagious  diseases 
by  living  ferments.  MM.  Leplut  and  Taillard  now  come 
forward  with  a paper  •*  On  the  Action  of  Bacteria  on  the 
Animal  Economy They  have  produced  these  beings  in 
vegetable  infusions,  in  liquids  charged  with  decomposing 
animal  matters,  and  in  decomposed  serum  of  blood,  and 
have  then  injected  the  fluids  into  the  veins  of  dogs,  but 
they  never  found  the  animals  any  the  worse  for  it.  In 
one  case,  howevi  r,  a large  quantity  of  decomposing  serum 
of  ox  blood  killed  a dog  with  dysenteric  and  convulsive 
symptoms,  but  the  blood  of  this  animal  injected  into  the 
jugular  vein  of  another  produced  no  effect. 

M.  Perrin  has  experimented  **  On  (he  Influence  of 
Alcoholic  Drink $ taken  in  Moderate  Quantities  on  Nutrition.” 
He  found  that  lesa  carbonic  acid  was  exhaled  from  the 
lungs  when  wine  was  taken.  His  estimations  of  urea 
showed  nothing  particular.  He  believes  with  Dr.  Smith 
and  others  that  alcohol  is  not  assimilated,  but  it  affects 
nutrition  by  lessening  the  expenditure  of  material. 

A recent  Comptes  Rendus  contained  an  account  of  a 
French  smuggler  who  was  made  very  ill  by  carrying 
tobscco  under  his  clothes.  M.  Gallavardin  now  con- 
tributes a paper  “ tin  Poisoning  by  the  Application  of 
Tobacco-ltoves  to  the  Skin,"  in  which  he  quotes  several 
cases  of  poisoning  by  this  means; — not  fatal  ca»es,  how- 
ever. We  can  supply  him  with  another.  We  once  saw  a 
man  brought  out  of  the  I«ondon  Docks  dead,  with  a large 
quantity  of  tobacco- leaves  under  his  shirt  and  in  his 
trousers.  He  was  said  to  have  been  poisoned  by  rum,  but 
the  tobacco  may  have  bad  something  to  do  with  his  death. 
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The  Chemical  Processes  of  the  British  Pharmacopoeia,  and 

the  behaviour  with  Reagents  of  their  Producs.  By 

HrxryJ. Church, M.P.S.  London:  Hard wieke.  1864. 
It  has  been  a matter  of  some  surprise  to  us  that  no  work 
has  appeared  on  the  British  Pharmacopoeia  of  the  same 
character  ns  Mr.  Phillips*  translation  of  former  London 
pharmacopoeias.  Theieis  yet  room  for  such  a work,  since 
pharmaceutists,  and  more  especially  the  pharmaceutical 
student,  is  still  left  without  a complete  guide  to  the 
Pharmacopoeia. 

The  work  we  now*  notice  partly  supplies  the  want  we 
have  indicated  ; but  it  is  restricted  entirely  to  an  explana- 
tion of  chemical  processes.  As  such,  however,  it  will  be  of 
great  service  to  the  pharmaceutical  student,  and  we  hare 
much  pleasure  in  recommending  it.  The  following  is  a 
sample  of  its  contents  : — 

“ Fcrri  Arsenins. — Arseniate  of  Iron  3 Fe  O,  As  O,, 
partially  oxidated. 

**  Three  ounce*  of  Acetate  of  8oda,  and  four  ounces  of 
Arseniate  of  Soda,  dried  at  300°,  are  dissolved  in  two 
pints  of  boiling  Distilled  Water,  and  nine  ounces  of  Sul- 
phate of  Iron  are  dissolved  in  three  pints  of  Distilled 
Water.  The  solutions  are  mixed,  and  the  white  precioi- 
tate  collected  on  a calico  filler,  and  washed  until  the 
washings  cease  to  be  affected  by  a dilute  solution  of 
Chloride  of  Barium.  The  washed  precipitate  is  squeezed 
between  folds  ol  linen  in  a press,  and  dried  in  a hot-air 
chamber  under  too®. 

•*  The  officinal  Arseniate  of  Soda  consists  of  two  atoms 
of  8oda  and  one  of  Water  as  base  ; that  the  result  of  it* 
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decomposition  with  Sulphate  of  Iron  may  be  a basic 
Arseniate  of  Iron,  another  salt  of  soda  must  be  laid  under 
contribution  for  an  atom  of  soda  to  take  the  place  of  the 
basic  atom  of  water.  The  Acetate  of  Soda  is  chosen  for 
this  purpose,  and  when  this  and  the  arseniate  of  soda, 
both  in  solution,  are  added  to  the  solution  of  Sulphate  of 
Iron,  the  reaction  is  this  : — 

(aXaO,HO,A»04)  + NaO,  A+  3Fc0,S03  + xAq~ 
(jFeO.AsOj)  + 3Xa0,S03  + A+  HO  + xAq." 

At  the  end  of  the  work  the  chemical  substances  of  the 
Msteria  Medica  are  arranged  in  groups,  and  their  reactions 
are  succinctly  given  As  we  have  said,  this  will  be  a useful 
book  to  the  pharmaceutical  student. 


International  Exhibition.  Jurors*  Report.  Clan  If.t 
Section  A.  Industry  of  Manures. 

Ix  our  notices  of  Dr.  Hofmann's  Report  on  Class  a, 
Section  A,  of  the  Exhibition,  we  referred  incidentally  to 
this  chapter  on  manures,  and  announced  our  intention  of 
leaving  it  for  future  consideration.  The  time  is  tome 
when  we  may  take  up  the  subject,  and  give  our  readers 
the  substance  of  this,  in  some  respects,  remarkable  essay. 

We  may  state  that  this  portion  of  the  Report  must  be 
looked  upon  as  a distinct  work,  the  production  mainly  of 
Mr.  F.  O.  Ward.  Much  special  information  communicated 
to  the  general  author  of  the  Report  has  been  incorporated, 
and  the  whole  has  received  the  full  approval  of  Dr  Hof- 
mann. We  have  therefuro  to  look  upon  the  document  as 
expressing  the  opinions  of  Mr.  Ward  endorsed  by  Dr. 
Hofmann. 

It  is  not  our  intention  to  enter  upon  any  detailed 
criticism  of  the  essay,  which,  it  rau*t  be  remembered,  is 
devoted  as  much  to  the  philosophy  of  manuring  as  the 
industry  of  manures.  We  have  recently  (in  a series  of 
papers  on  the  " Chemistry  of  Agriculture  ” in  vol.  vii. 
Chemical  News)  discussed  some  of  the  questions  here 
debated,  and  need  not  now  re-enter  upon  the  discussion. 
We  shall  therefore  content  ourselves  with  laving  before 
our  readers  the  substance  of  the  Report  and  the  con- 
clusions at  which  the  reporters  have  arrived. 

The  first  part  is  historical.  Manures  in  the  form  of 
cattle-dung  and  farmyard  composts  have  been  used  from 
time  immemorial  ; but  the  manures  termed  ' artificial, ’* 
which  have  their  origin  elsewhere  than  in  the  farm,  have 
but  of  late  years  come  largely  into  use.  The  Rriti-h 
patent-rolls,  the  Report  states,  record  the  grant  previously 
to  1800  of  only  three  patents  for  manures,  dated  re- 
spectively 1711,  1719,  and  1773.  This,  though  a matter 
of  small  importance,  is  a mistake.  Six  patents  were 
granted  in  the  eighteenth  century,  of  four  of  which  the 
specifications  are  printed.  Of  the  other  two  it  would 
appear  that  no  specifications  were  enrolled.  Most  of  these 
are  mixtures  of  common  salt  and  lime ; but  one  by  Charles 
Neville,  dated  1744,  makes  use  of  “ cockle,  oyster,  and 
t ther  sea-shells,  burnt  in  a kiln  with  coals,  wood,  or  any 
other  fuel,  but  not  quite  so  much  burnt  as  for  lime.’ 

The  specification  of  liaron  von  Hake,  dated  1779,  *t  is 
remarked,  affords  a rough  measure  of  the  state  of  popular 
knowledge  and  opinion  on  the  subject  of  manures  towards 
the  end  of  the  last  century.  The  Baron  made  a composi- 
tion, which,  to  use  the  words  of  the  specification,  ••  con- 
sist* chiefly  of  common  salt,  which  is  melted  in  an  oven 
(made  for  that  purpose)  by  a large  coal  fire  until  it  is  dis- 
solved as  thin  and  as  fluid  as  water;  then  the  same  is 
fixed  with  saltpetre  (which  receives  from  the  air  a mag- 
netic power,  and  communicates  the  same  to  the  fluid), 
salt  of  unslaked  lime,  and  salt  of  Rhenish  tartar.  When  the 
said  composition  (ho  invented,  found  out,  and  prepared) 
becomes  of  a magnetic  quality  w hereby  it  attracts  fertility, 
and  is  (as  aforesaid)  productive  of  the  effects  of  manuring 
arable  land,  meadow,  and  pasture  ground.*’  The  last 
manure  patent  of  the  last  century,  taken  out  by  the  Earl 


of  Dundunald  in  1795,  is  for  the  use  of  sulphates  and 
sulphurets  of  the  alkalies. 

The  first  patent  of  the  present  century  was  for  dried 
excrement,  and  then  comes  another  for  pounded  oyster- 
shells,  gypnura,  and  heavy  spar.  After  that,  we  have  no 
other  for  thirty  years,  when  we  come  (1835)  to  the  patent 
for  the  well-known  " Poudrette.”  From  this  time  forward 
the  patent  rolls  teem  with  manure  patents,  all  but  two, 
however,  dated  since  1840,  the  year  in  which  Liebig  pub- 
lished his  work  on  **  Organic  Chemistry  in  its  Applica- 
tions to  Agriculture  and  Physiology.*’ 

"The  impulse  given  by  Liebig's  first  book  to  roanurial 
industry  is  very  distinctly  traceable  in  the  registry  of 
British  patents. 

*•  During  the  ten  years  which  followed  its  publication, 
i.e  , between  1840  and  1850,  no  less  than  thirty  six  patents 
for  manurial  processes  and  products  were  enrolled  ; being 
six  times  as  many,  in  ten  years,  as  had  been  obtained  in 
all  preceding  time  since  patents  were  first  granted. 

" During  the  next  five  years  this  manurial  movement 
went  on  in  an  accelerating  ratio  ; no  leas  than  ninety -six 
more  patentshaving  been  registered  between  1850  and  1855. 
The  lowering  of  the  charge  for  patents,  which  occurred 
during  this  interval,  no  doubt  had  its  share  of  influenco 
on  this  result. 

"The  patent  statistics  since  1855  are  not  before  the 
Reporter  ; but  he  is  enabled  to  state,  in  general  terms,  that 
the  activity  of  research  and  invention  in  thin  department 
has  by  no  raenns  declined  during  the  last  seven  years,  and 
that  the  manurial  inventions  brought  forward  in  England 
since  1840  miy  be  approximative^  estimated  as  number- 
ing at  least  aoo. 

"This  long  series  of  inventions  comprises  plans  and 
processes  for  turning  to  account,  as  manure,  almost  all  the 
known  forms  of  animal  waste  and  ejecta;  such  as,  for 
example,  the  night-soil  and  sewage  of  towns  ; the  rags  of 
woollen,  silken,  and  leathern  clothing;  thed'Ari’sof  manu- 
factures in  which  horn,  bone,  hides,  bristles,  gut,  and 
other  organic  and  nitrogenous  materials  are  us^d  ; the 
spent  animal  or  bone-chareoat  of  the  sugar  refineries,  and 
other  phosphate  residua  ; the  ammoniacal  liquor*  of  gas- 
works ; the  alkaline  wash-waters  of  soap,  dve,  bleach,  and 
many  other  factories  ; in  a word,  several  hundred  forms  of 
residua  — nitrogenous,  phoRphatic,  and  alkaline — formerly 
cast  * way  as  worthless  rubbish. 

•*  These  the  respective  patentees  propose  to  subject  to 
various  processes,  mechanical,  physical,  and  chemical ; 
*uch  as,  for  example,  in  the  case  of  liquors,  to  concentra- 
tion by  boiling  down,  or  precipitation  by  chemical  agency; 
in  the  case  of  solid  residua,  to  crushing,  grinding,  or  other 
process  of  comminution ; or  to  chemical  disintegration  by 
powerful  solvents,  acid  or  alkaline,  according  to  the  cir- 
cumstances in  each  case  ; or  to  maceration  in  wafer  ; or  to 
torrefactiou  by  fire ; or  to  digestion,  at  low  or  high  pres- 
sure, sometimes  in  moist,  sometimes  in  dry  or  superheated 
steam. 

" Several  of  the  patents  include  recipes  for  mixing  the 
producU  thus  obtained  with  each  other,  or  with  products 
of  a different  origin,  to  adapt  them  (as  the  iuveutors 
allege)  for  special  crops,  or  for  peculiar  soils. 

" Many  of  these  proposals  possess  merit ; though  a still 
larger  number  .exhibit  ignorance  on  the  projectors’  part, 
while  a certain  percentage  almost  seem  to  have  b*en  con- 
cocted with  a view  to  profit  by  the  ignorance  of  others.” 

We  must  return  for  a moment  to  the  predecessors  of 
Liebig.  Although  the  researches  of  many  chemists  boro 
more  or  less  directly  upon  manurial  and  agricultural  ques- 
tions, there  were  two  whose  investigations  and  writings 
contributed  immediately  to  the  advancement  of  our  know- 
ledge of  the  subject.  These  were  Lavoisier  and  Davy,  and 
we  may  extract  at  length  the  eloquent  passage  in  which 
the  Reporter  alludes  to  the  influence  of  these  two  great 
men 

“ Among  the  many  illustrious  men  who  assisted  Lavois 
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probably  deserves  the  highest  place  ; not*  perhaps,  as  the 
largest  contributor  of  new  truths  to  the  accumulating  store 
— though  his  contributions  of  this  kind  were  many  and 
brillian  t —but  because  his  vivid  imagination , and  the  eminent 
generalising  powers  with  which  he  was  endowed,  enabled 
aim  to  co-ordinate  all  the  scattered  researches  of  his  time, 
and  to  display  innumerable  isolated  facts  in  their  true  sub- 
serviency to  general  laws ; so  os  (among  other  things) 
largely  to  extend  our  knowledge  of  the  cosmic  equilibrium 
on  which  sound  husbandry  can  alone  be  based.  Everything* 
indeed,  that  Lavoisier  did,  bore  the  impress  of  his  master- 
mind. He  it  was  who  first  applied  the  Balance  to  the 
study  of  the  phenomena  of  Life.  He  it  was  who  first  showed 
that,  while  plants  evolve  oxygen,  animals,  on  the  contrary, 
consume  it;  carbon  being  oxidised  or  burned  in  their 
bodies  as  oil  is  burned  in  a Tamp,  lilt  ^uftv  tone  of  thought, 
and  eloquent  language,  powerfully  Impressed  his  contem- 
poraries ; and  chiefly  to  his  influence  and  example  the 
admirable  researches  of  his  age  owe  their  high  scope  and 
scrupulous  precision.  Science  never  endured  a severer 
loss  than  when  Lavoisier  met  his  untimely  fate.  But  his 
great  spirit  * lived  after  him,*  and  researches  bearing  upon 
the  noble  themes  he  had  loved  to  treat  were  carried  on,  if 
possible*  with  increased  activity  after  his  death.  The 
scientific  records  of  Europe  were  soon  crowded  with  fresh 
masses  of  undigested  discovery;  and  in  a few  years  such 
another  mind  as  his  was  wanted,  to  grapple  with  the  grow- 
ing mass  of  detail,  and  once  more  to  create  order  out  of  the 
scientific  chaos. 

" Early  in  the  present  century,  England,  in  her  turn, 
produced  a master-mind — that  of  the  illustrious  Sir  Hum- 
phry Davy — vast  in  scope  and  luminous  in  conception,  as 
any,  the  greatest,  of  foregone  times.  Davy  was  well  fitted 
to  wear  the  fallen  mantle  of  LavoUier,  and  to  continue  his 
great  work.  It  is,  accordingly,  to  Davy’s  genius  we  owe 
that  memorable  treatise-—  truly  described  by  Liebig  as 
* immortal  ’ — the  ' Elements  of  Agricultural  Chemistry.’ 

“ In  that  imperishable  work  all  the  scattered  results  of 
foregone  research  in  this  branch  of  science  were  collected 
and  reduced  t<»  a system,  which  was  extended  and  enriched 
by  the  author’s  own  capital  researches  ; whereof,  peihaps, 
the  most  signal  (in  this  department  of  science)  were  his 
analytical  investigations  of  soils  (types  of  all  that  has  since 
been  done  in  that  way)  ; his  capital  determinations  of  the 
composition  and  transformations  of  vegetal  products  ; and 
his  admirable  experiments  on  the  nutrition  of  plants,  us  well 
by  leaf  as  by  root. 

44  To  tin*  powerful  impulse  and  just  direction  impressed 
by  Lavoisier  in  France,  and  by  Davy  in  England,  on  sub- 
sequent investigations  of  like  kind,  may  bo  ascribed  in  a 
great  measure  their  vigorous  and  successful  prosecution  by 
philosophers  contemporary  with  ourselves,” 

W ithout  denying  to  Lavoisier  the  honour  of  being  the 
greater  genius— perhaps  the  greatest  chemical  genius  who 
has  lived — we  think  we  may  still  claim  for  Davy  the 
honour  of  being  the  father  of  agricultural  chemistry. 

(To  bo  continued.) 


NOTICES  OP  PATENTS. 


Communlcatod  by  Mr.  VacohaX,  Patent  Agent,  $4*  Chancery 

l.une,  W.C. 

(/rants  of  Provisional  Protection  for  Six  Months. 

164.x.  Thomas  Nichols,  New  York,  T.S.A.,  ” Improve- 
ments in  the  preservation  of  eggs,  and  in  apparatus  to  be 
used  m connection  therewith/’ — Petition  recorded  July  1, 
1864. 

1688.  William  Edward  Newton,  Chancery  Lane,  Lon- 
don, Middlesex.  M An  improved  process  for  cleansing  or 
clarifying  impure  water.” — A communication  from  ' arl 
Johann  Auguste  Scheerer,  Froiberg,  Saxony.— Petition 
recorded  July  7,  1864. 

1766.  Richard  Archibald  Broomun,  Fleet  Street,  Lon- 

don, “ Improvements  in  the  manufacture  of  fluoride  of 


silicium.” — A communication  from  Cyprien  Marie  Tessi6 
du  Motay  and  Edouard  Karcher,  Saorbruck,  Rhenish 
Prussia. — Petition  recorded  July  14,  1864. 

Notices  to  Ptoceed. 

713.  John  Morgan,  Stephen’s  Green,  Dublin,  “Im- 
provements in  the  preservation  of  animal  and  vegetable 
substances,  and  in  the  fluids  to  be  employed  therein.” 
—•Petition  recorded  March  21,  1864. 

745.  Charles  Gorton,  Bristol,  and  Thomas  Hill,  South- 
ampton, •*  Improvements  in  washing  apparatus.” — Peti- 
tion recorded  March  24,  1864. 

955.  James  Cane  Coombe,  S win  ton  Street,  Gray’s  Inn 
Rond,  Middlesex,  *'  Improvements  in  the  preparation  of 
fertilising  agents  for  agricultural,  horticultural,  and  other 
analogous  purposes.”— Petition  recorded  April  15,  1864. 

1071.  Thomas  Ooulsion  Ghisiin,  Hatton  Garden,  Lon- 
don, 0 Improvements  in  the  treatment  and  application  of 
sea-weed.”  — Petition  recorded  April  »8,  1864. 


CORRESPONDENCE. 


Cavendish  Society. 

To  the  Editor  of  the  Cubmical  News. 

Sib, — Will  you  inform  me  through  the  medium  of  your 
Notices  to  Correspondents  whether  the  16th  vol.  of 
44  Giuelin'a  Handbook  ” by  the  Cavendish  Society  is  yet 
published  r It  was  promised  to  be  issued  a month  or  so 
after  the  general  meeting,  but  up  to  the  present  time  I 
have  heard  nothing  of  it,  although  I am  a subscriber. 

I am,  &c.  14  Rimbx  Patiemtu..” 

August  6,  1S&4. 

[We  publish  this  as  a specimen  of  several  communications 
we  have  received.  We  have  not  seen  the  volume.— 
Ed.  C.  N.]  

Equivalent  of  Indium. 

To  the  Editor  of  the  Chemical  News. 

Sib, — In  the  paper  cm  44  Relations  Between  the  Equiva- 
lents,” published  in  jour  journal  of  the  30th  ult.,  Mr. 
Newland  states, — 11  We  may  almost  predict  that  the  next 
equivalent  determined — that  of  indium,  for  instance— will 
be  found  to  bear  u simple  relation  to  those  of  the  group 
to  which  it  will  be  assigned-”  Will  Mr.  Newland  be  kind 
enough  to  give  us  some  idea  of  the  equivalent  ol  this  new 
metal  ? I am,  &C., 

Ikquibsb. 

London,  August  9. 


MISCELLANEOUS. 


A Mew  Complaint  against  the  Phanaacopwla 
C'MumiiiM. — Another  peculiarity  in  the  British  Pharma- 
copoeia is  the  complete  ignoring  of  the  United  States  as  a 
commercial  source  of  drugs,  which  is  intensely  English. 
For  instance,  Ouaiac  wood  is  referred  to  St.  Domingo  and 
Jamaica;  kino  to  Malabar;  rhatany  to  Peru;  jalap  to 
Mexico,  but  tobacco  is  cultivated  in  America.  Serpen taria 
from  the  southern  parts  of  North  America  ; whilst  senega, 
sassafras,  podophyllum  and  lobelia  are  all  attributed  to 
North  America,  and  Canada  balsam,  which  is  specially 
North  American,  i*  referred  to  Canada  t It  follows  from 
this  that,  in  British  geography,  North  America  is  a 
country  identical  with  the  United  States!  — American 
Journal  of  Pharmacy. 


answers  to  correspondents. 

A 2)  —Ton  are  correct.  It  should  have  been  MP.  aftor  Dr.  Mtn- 
tt’a  name  In  o«r  last,  not  rh.  t>. 

Header  — Tb«  word  “ alcohol  * was  used  to  signify  an  impalpable 
rdor,  am  well  as  spirit  of  wine.  

, Af*l**d4-«tudie/u#.-R*cclved.  Will  appear  next  weak. 
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On  the  Combinations  of  Metal  A m mo  mum, 
by  VV.  WETL.* 

The  author  seeks  to  explain  how  far  ammonia  may  be 
reconciled  with  the  existence  of  ammonium,  his  arguments 
being  greatly  strengthened  by  a new  ammonium  which 
lie  has  succeeded  in  producing,  and  also  by  the  mode  of 
its  formation  and  decomposition. 

In  starting  he  sought  to  obtain  a mercuric  oxide  of 
ammonium,  and  to  use  this  for  the  production  of  other 
compouuds  with  electro-negative  bodies.  When  dry 
ammoniacal  gas,  under  pressure,  is  made  to  act  on 
yellow  oxide  of  mercury,  a chemical  compound  is 
formed,  containing  4 equivalents  of  oxide  of  mercury 
to  1 of  ammonia  ; when  prepared  in  perfect  exclusion 
of  light,  it  is  of  a yellow  colour  similar  to  the  oxide  itself; 
light  renders  it  paler,  and  when  dissolved  in  hydrochloric 
acid  leaves  a small  portion  of  calomel  undiswolved  ; long 
exposure  to  light  even  leaves  metallic  mercury.  In  the 
air  this  new  compound  rapidly  absorbs  carbonic  acid, 
and  loses  ammonia,  the  same  taking  place  over  sulphuric 
acid.  Rapidly  heated  in  a flame  it  becomes  brown  and 
explodes  most  vehemently ; but  by  a very  careful  and 
gradual  rise  of  temperature  even  30  grains  might  be 
decomposed  without  explosion.  If  the  three  atoms  of 
hydrogen  in  this  body  could  be  combined  with  the  cor- 
responding amount  of  oxygen  and  the  product  removed 
os  water,  an  ammonium  mercury  would  be  left,  wherein 
mercury  had  replaced  the  hydrogen. 

By  dire -ting  dry  ammoniacal  gas  at  a temperature  of 
(100)  over  this  compound  it  was  found  possible  to 
remove  all  the  water.  At  176°  ouly  two  equivalents 
escaped,  the  removal  of  the  last  atom  requiring  the 
higher  temperature  during  one  to  two  houru,  when  it 
assumed  a dark  brown  colour.  The  escape  of  the  water 
was  ascertained  by  the  loss  of  weight  of  the  glass  tube 
containing  the  substance,  an i also  by  the  increase  in 
weight  of  the  potash  previously  saturated  with  ammonia. 
On  analysis  this  brown  substance  proved  to  consist  of 
one  equivalent  of  nitrogen,  four  of  mercury,  and  one  of 
OXvgen.tJie  latter  being  estimated  as  loss. 

Like  its  hidrate,  it  decomposes  by  exposure  to  light 
and  moisture,  and  evolves  ammonia;  water  converts  the 
hydrate  quickly  into  a white  powder,  while  the  anhy- 
drous substance  resists  longer,  and  becomes,  first  of  all, 
converted  into  tho  tris  hydrate.  The  anhydrous  sub- 
stance is  insoluble  in  dilute  nitric  and  sulphuric  acid,  but 
is  easily  soluble  in  hydrochloric  acid  ; hut  when  pro- 
duced under  access  of  light,  it  leaves  some  insoluble  sub- 
chloride. fl  he  tendency  of  this  body  to  explode  increases 
with  its  greater  dryness,  and  when  anhydrous  it  requires 
the  greatest  possible  care  in  handling ; mixed  with  a 
large  excess  of  oxide  of  copper  and  gradually  heated,  it 
may,  however,  be  decomposed  without  exploding,  and  its 
freedom  from  water  proved.  This  compound  has  to  be 
considered  as  oxide  of  tetramercar-ammonium,  and  if 
really  possessed  of  basic  properties  it  must  easily  show 
its  tendency  to  combine  with  electro- negative  ’bodies. 
The  anhydrous  salt  was  first  exposed  to  the  action  of 
dry  enrbouie  acid,  but  without  effect ; the  hydrate,  when 
similarly  t rented,  absorbed  the  gas,  developed  heat,  and 
perfect  decomposition  took  place,  and  carbonate  of  am- 
monia • ibliraeii,  leaving  oxide  of  mercury.  By  allow- 
ing the  carbonic  acid  to  act  very  graduuily,  this  decom- 

A bridged  from  Poggtndorf  1 Annul.,  yoL  cxxL,  tSo.  iv.,  page  601. 
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position  was  avoided.  For  the  production  of  the  chloride, 
hydrochloric  acid  gas  could  not  be  used  ; but  an  alcoholic 
solution  of  hydrochloric  acid  gave  better  results.  The 
brown  anhydrate  treated  in  the  cold  with  this  alcoholic 
solution  swelled  up  without  altering  in  colour  and  appear- 
ance, the  resulting  compound  having,  however,  different 
chemical  properties ; it  is  insoluble  in  dilute  nitric  and 
sulphuric  acids ; boiled  with  potash  or  lime  it  evolves 
ammonia,  and  when  analysed  it  is  found  to  contain 
chlorine  in  place  of  oxygen,  so  that  it  must  be  con- 
sidered os  cnlor-tetramcrcur-ammonium.  It  exploded 
also  when  heated  on  platina  foil,  but  with  less  violence 
than  the  oxide.  At  a gradually  increased  heat  15  to  30 
grains  could  be  decomposed  in  a tolerably  wide  glass 
tube  without  shattering  it  to  pieces;  the  decomposition 
was  but  partial ; nitrogen,  mercury,  and  chlorine  formed, 
but  the  greater  portion  was  left  as  a yellow  heavy 
substance,  similar  in  appearance  to  oxide  of  mercury, 
but  resisting  the  most  powerful  reagents.  Boiling  nil  tic 
and  sulphuric  acids,  and  potash  hurdlv  acted  upon  it, 
but  hvdrochloric  acid  dissolved  it  readily.  The  iodide 
and  nitrate  were  also  prepared  bv  means  of  alcoholic 
solutions  of  hydriodic  and  nitric  acid  acting  on  the 
anhydrous  compounds;  they  possessed  similar  but  less 
characteristic  properties. 

Tho  above  results  might  be  taken  as  furnishing  fresh 
proofs  for  the  ammonium  theory,  especially  when  wo 
assume  that  tho  hydrogen  atoms,  which  the  mercury 
displaced,  occupy  an  analogous  position  ; but  a closer 
investigation  of  similar  oom|>ounds  leads  to  the  conviction 
that  the  fourth  atom  of  hydrogen  occupies  a perfectly 
different  position.  Many  of  the  ammonium  compounds, 
when  heated,  part  either  entirely  or  to  a great  extent 
with  their  ammonia,  and  I have  strong  reasons  to  believe 
that  chlortetrammonium  splits  up  into  NHg:t  and  HgCl. 
Snl  ammoniac  is  formed  by  the  diiect  combination  of 
ammonia  and  hydrochloric  acid,  and  according  to  Pebal 
separates  again  at  a high  temperutuic  into  the*©  two 
compounds'— uay,  gives  off  ammonia  even  at  ordinary 
temperatures.  Further,  the  oxide  of  ammonium,  which 
must  be  considered  as  present  in  moist  ammoniacal 
gas,  may  by  means  of  oxygen  be  easily  deprived  of  its 
fourth  atom  of  hydrogen,  so  that  all  this  leads  me  to  tho 
conclusion  that  metul  ammonium  has  to  he  considered  ns 
consisting  of  ammonia  and  hydrogen,  and  that  by  sub- 
stituting an  electro- positive  metal  for  the  fourth  atom 
of  hydrogen,  ammonium  could  be  prepared  from  am- 
monia. 

For  this  purposo  the  closed  end  of  a Faraday  s tube 


was  filled  with  potassium  as  free  from  oxide  as  possible, 
and  1 he  open  end  filled  with  chloride  of  silver  t at  united 
with  ammonia  and  the  aperture  dosed  by  fusion.  Ihe 
end  of  the  tube  containing  the  chloride  of  silver  was 
now  slowly  heated  to  fusion  in  a chloride  of  calcium 
hath.  In  less  than  half  an  hour  the  potassium  com- 
menced to  swell,  and  the  portions  nearest  the  silver 
became  covered  with  small  silvery  balls,  which  assumed 
a darner  and  duiker  hue  till  they  fused  to  a s. tong 
metallic  copper-coloured  mass.  In  an  hour  the  wh><lc 
potosaiuui  had  this  appearance— a concave  surface,  which 
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by  flowing  along  become  convex.  During  the  whole 
operution  the  chloride  of  (diver  had  to  be  maintained  in 
fusion,  aud  the  pottedum  protected  against  the  heat  uud 
cooled. 

When  cold  the  chloride  of  silver  again  absorbs  the  | 
ammonia,  the  potassium  shrinks,  loses  its  bulk,  becomes 
paler,  till  it  is  again  as  silvery  in  appearance  us  before. 
This  reconversion  of  both  boa  requires  about  u day, 
but  the  experiment  tuny  be  ref  tied  with  the  same 
results.  On  breaking  the  tube  the  potassium  presents 
a spongy,  porous  appearance.  It  is  evident  that  during 
these  reactions  no  umid  can  lmve  been  formed,  which 
would  have  rendered  the  subsequent  reconversion  of  the 
two  bodies  impossible;  it  must  have  been,  therefore,  a 
simple  amalgamation  of  potassium  and  ammonium.  To 
ascertain  the  nature  of  this  amalgam,  the  following  syn- 
thetical experiment  was  tried.  First  of  all  it  was  requisite 
to  a>ccrtsin  that  less  than  equivalent  quantities  of  ammo- 
nium and  potassium  did  notgive  these  reactions,  which  was 
the  case.  According  to  Hose,  two  equivalents  of  chloride 
of  silver  absorb  three  equivalents  of  ammonia  ; u Fara- 
day** tube,  open  on  both  ends,  was  therefore  filled  in  un 
atmosphere  of  hydrogen,  with  potassium  and  sufficient 
chloride  of  silver  to  absorb  an  equivalent  amount  of 
ammonium,  which  gas  was  directed  through  the  tube 
itself,  when  both  cuds  were  closed  as  before.  The  ex- 
periment when  repeated  gave  perfect  results.  In  this 
instance  one  equivalent  of  ammonium  acted  on  ono 
equivalent  of  potassium,  the  compound  must  therefore 
have  the  formula — 

l11 
V H 
‘ H 
\ K 

potassium  occupying  the  place  of  the  fourth  atom  of 
hydrogen. 

I reserve  for  a further  investigation  whether  it  is 
possible  to  prepare  oxides  and  other  salts  fioiu  this  com- 
pound, and  to  ascertain  whether  the  ammonium  replaces 
one  atom  of  potassium  in  its  molecule — 

(K 
\ K 

An  experiment  made  w ith  sodium  gave  similar  results ; 
after  t lie  reaction  uud  reconversion  tho  sodium  had  a dull 
surface  instead  of  the  bright  silvery  appearance  of  the 
potassium.  To  prove  the  metallic  nature  of  these  com- 
pounds an  amalgam  of  sodium  and  mercury  was  sub- 
jected to  the  same  treatment  ; the  pulverulent  amalgam 
became  firm,  coherent,  and  appeared  as  a uniform  homo- 
genous mass  with  metallic  lustre  and  bronze-like  copper 
colour,  it  had,  however,  the  same  instability,  and  sepa- 
rated on  cooling  into  ammonia,  free  mercury,  and 
amalgam. 

TECHNICAL  CHEMISTRY. 

On  the  Extraction  of  Potaua  from  J far/, 
by  G.  J.  SCATTERGOOD. * 

l WE  re- publish  this  process,  thinking  it  possible  that  a 
similar  source  of  alkali  might  be  found  available  in  this 
country.] 

The  green  sand  or  marl  of  New  Jersey,  according 
to  analysis,  contains,  among  other  constituents,  from 
10  to  ii  per  ceut.  of  potassa.  Query: — “Can  this 
potassa  be  economically  extracted  sufficiently  pure 
for  pharmaceutical  and  commercial  use,  so  as  to  compete 
in  price  with  that  derived  from  wood  ashes?” 

• (Procfttli It'jj  Of  tlic  Aim  ricvai  Phiuin»i*utknl  Association.) 


The  experiments  which  have  been  performed  in  re- 
ference to  this  question  require  that  it  should  be 
uusvvered  decidedly  in  the  negative.  The  small  propor- 
tion of  jiotassa,  and  the  very  insoluble  form  in  which  it 
exists  in  the  green  sand,  are  insuperable  obstacles  to  the 
latter  ever  becoming  a cheap  source  of  commercial  pot- 
ash. The  results,  however,  which  have  been  obtained 
arc  not  entirely  devoid  of  interest,  since  they  show  the 
e fleet  a of  certain  ugt  nts  upon  a substance  whose  chemical 
nature  is  yet  but  little  known. 

The  earlier  aualyses  of  green  sand  have  shown,  as 
above  stated,  the  large  amount  of  io  to  12  per  cent,  of 
potussa.  But  later  investigations  perfoimed  by  im- 
proved methods  have  not  confirmed  their  accuracy,  but, 
on  the  contrary,  have  ]>ointcd  to  the  fact  that  the  alkali 
previously  estimated  as  potassa  only  is  in  part  soda,  and 
that  the  average  amount  of  the  former  throughout  the 
green  sand  formation  in  New  Jersey  does  not  probably 
average  more  than  5 per  cent. ; ami  from  but  few  speci- 
mens can  as  much  as  7 per  cent,  bo  obtained.  (Report 
New  Jersey  State  Geological  Survey,  185+.) 

The  green  sand  with  which  the*  following  experiments 
were  tried  contained  about  6 per  cent,  of  j>otA*«a.  It  is 
from  the  second  or  middle  of  the  three  beds  into  which 
this  deposit  in  New  Jersey  has  been  divided,  and  was 
dug  on  the  land  ot  David  Marshall,  near  Black  wood  town, 
Camden  Co.  An  analysis  performed  by  the  general 
process  for  the  analysis  of  soils  has  given  the  following 
result — viz. : — 


Insoluble  silica  • 

0) 

• . . < 

Soluble  filica 

. 48* 

Protoxide  irou 

. . . 22*74 

Alumina 

. 6*6i 

Potassa 

. 501 

.Soda  . 

. . . ic8 

Lime  . 

. 1-975 

Magnesia  . . 

. i*37S 

Phosphoric  acid  . 

. . . 4*821 

Water. 

• . . 7*5° 

99*611 

The  phosphoric  Acid  was  estimated  as  the  biphosphate 
of  magnesia.  This  specimen  is  in  tho  usual  form  of  small, 
distinct,  green  grains,  soft  enough  when  freshly  dug  to  be 
crushed  by  tho  nail,  but  becoming  harder  on  exposure  to 
the  air,  and  exhibiting  under  tho  microscope,  when 
washed  from  adhering  clay,  a general  resemblance  in 
shape  to  the  “ casts  ” of  the  rhizopods  and  other  minute 
marine  animals.  In  order  to  separate  the  potassa  from 
the  green  sand,  I have  tried  several  of  the  cheap  and 
powerful  chemical  agents,  carbonic,  hydrochloric,  and 
sulphuric  acids,  quick  lime,  and  sulphate  of  lime. 

C.irb  mic  acid,  though  a weak  acid,  has  been  stated  to 
be  one  of  the  readiest  agents  in  decomposing  green  sand. 
But  I have  not  been  able  to  obtain  by  it  any  appreciable 
amount  of  potassa,  and  only  a trace  of  iron  and  lime. 
The  quantities  used  were  100  grains  of  green  sand  and 
ij  ozs.  of  water  charged  with  carbonic  acid. 

Hydrochloric  acid  decomposes  green  sand,  only  after 
being  boiled  with  it  for  several  hours,  or  after  contact 
with  it  for  several  days  in  the  cold.  The  potassa  is  thus 
obtained  as  a chloride— an  undesirable  form — and  in  mix- 
ture with  other  chlorides,  the  separation  from  which  is 
attended  with  considerable  expense. 

When  green  *and  is  treated  with  sulphuric  acid  the 
alumina,  as  well  as  the  potassa,  is  dissolved,  resulting  in 
the  formation  of  alum.  As  the  quantity  thus  obtained 
is  considerable,  and  as  this  substance  has  several  times 
already  been  suggested  as  a commercial  source  of  alum, 
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I have  tried  a number  of  experiments  to  ascertain  the 
comparative  yield.  3500  grains  of  green  sand  were 
treated  with  1750  grains  sulphuric  acid  (6*  percent.) 
diluted  with  water.  The  first  crop  of  crystals  weighed 
630  grains,  the  second  100  grains,  in  all  830  grains. 
The  mother  liquors  still  being  quite  acid,  were  mixed 
with  1750  grains  more  of  green  sand,  and  yielded  a 
third  crop — 306  grains  of  alum.  Again  adding  a fresh 
portion  of  green  sand  (1750  grains),  100  grains  more 
weio  obtained,  making  in  all  1236  grains  of  alum  from 
*75°  grains  of  sulphuric  acid,  and  7000  grains  of  green 
sand  employed.  A large  quantity  of  the  soft  sulphate 
of  the  sesquioxide  of  iron  was  also  obtained,  capable  of 
yielding  a considerable  amount  of  copperas  on  being  re- 
duced with  metallic  iron. 

When  the  green  sand  had  been  previously  roasted,  the 
yield  of  alum  was  still  greater,  the  protoxide  of  iron 
in  the  green  sand  being  thus  converted  into  the  more 
insoluble  seequioxide,  and  thus  rendered  less  capable  of 
combining  with  the  sulphuric  ocid.  1750  grams  sul- 
phuric acid  (62  per  cent.)  treated  with  successive  por- 
tions of  roasted  marl  yielded  1686  grains  of  alum,  and 
an  amount  of  the  sulphate  of  the  sesquioxide  of  iron 
sufficient  to  produce  693  grains  of  copperas. 

When  the  green  sand  was  washed  from  the  adhering 
clay,  which  in  this  case  constituted  about  9 per  cent,  of 
it,  the  yield  of  alum  was  not  so  great.  A greenish 
crystallo-gTanular  mws,  apparently  the  bihydrated  sul- 
phate of  the  protoxide  of  iron,  not  observed  in  the  pre- 
ceding cases,  was  also  obtained.  1750  grains  sulphuric 
acid  (6x  per  cent.)  treated  with  succts*ive  portions  of 
washed  green  sand  produced  785  grains  alum  and  626 
grains  copperas. 

It  thus  appears  that,  with  a cheap  source  of  sulphuric 
acid,  the  manufacture  of  alum  from  t lie  green  sand  of 
New  Jersey  might,  perhaps,  be  profitably  carried  on. 
And  it  may  possibly  hereafter  be  found  that,  within  the 
limits  of  this  formation  itself  in  New  Jersey,  the 
material  for  furnishing  a cheap  supply  ot  the  acid 
exists,  in  the  sulphurct  of  iron  which  is  widely  dis- 
seminattd  throughout  certain  sections  of  it,  or  in’those 
compounds  of  iron,  or  of  alumina  and  iron  with  sul- 
phuric acid,  which  give  those  properties  so  injurious  to 
vegetation  to  the  so-called  “poison,”  or  “ burning  marls.” 

The  state  of  combination  in  which  the  ingicrlients  of 
green  sand  exist  in  it  has  been  considered  to  he  that  of 
silicates.  Pelonse  has  called  attention  to  the  power 
which  sulphate  of  lime  has  in  decomposing  glass,  a 
mixture  of  various  silicates.  With  a view  to  ascertain 
whether  sulphate  of  l*me  would  have  any  effect  in  re- 
moving potassa  from  the  greeu  sand,  50  grains  of  it, 
100  of  green  sand,  and  4.  ozs.  ot  water  were  mixed 
together,  and  allowed  to  remain  in  contact  two  or  three 
days.  Upon  evaporating  tho  liquid  to  dryness,  6-31  gr. 
of  solid  matter  were  obtained,  wh  ch  contained  only 
■06  gr.  cf  potassa,  about  ^5th  of  the  amount  existing 
in  the  quantity  used,  tho  remainder  being  principally 
sulphate  of  lime. 

When  green  sand  is  treated  with  quicklime  and  wafer 
a very  small  amount  of  potassa  is  obtained.  100  grains 
quicklime,  100  grains  green  sand,  and  4 ounces  water 
were  mixed  together,  and  niter  standing  in  contact  for 
seventy-two  hours,  the  liqui^  was  evaporated  to  dryness. 
The  solid  matter  obtained,  w-*glg*^g  s*  grains,  contained 
but  *04  grains  of  potassa ; alurair.tf,  protoxide  of  iron,  and 
carbonate  of  lime  constituting  the  remainder. 

The  form  of  combination  in  which  the  silica,  the  iron, 
and  the  other  ingredients  exist  in  tho  green  sand  has 
not  been  fully  determined.  This  substance  has  been  ! 


regarded  as  essentially  a protosilicate  of  iron.  But  I 
havo  noticed  that  upon  treating  the  grains  with  acid, 
without  powdering  them,  after  the  green  portion  of  them 
is  entirely  dissolved,  the  silica  is  left  behind  in  the  form 
of  small  white  grains  of  the  same  shape  as  the  original 
grains,  and  not  in  that  state  of  fine  division  in  which  it 
would  be  if  it  had  just  been  liberated  from  a state  of  c m* 
bination.  These  grains  of  silica,  after  ignition,  are  readiiv 
soluble  in  n cold  solution  of  potassa,  from  which  facts  it 
is  inferred  that  the  silica  has  not  been  combined  with 
iron,  &c.,  as  a silicate ; and  that  the  green  sand  should 
not  be  considered  as  a mixture  of  various  silicates. 
Whether  the  ingredients  are  in  a state  of  combination 
at  all,  or  merely  in  intimate  mixture,  remains  unascer- 
tained. • 

It  would  appear  that  during  that  remarkable  change 
which  has  resulted  in  the  formation  of  these  “ casts  " of 
minute  marine  animals,  which  the  researches  of  Ehren- 
berg  and  tho  late  Professor  Bailey  have  shown  these 
green  grains  to  be,  the  silica  has  been  deposited  in  the 
cavity  ot  the  shell  upon  or  during  the  decay  of  the 
animal;  while  the  green -coloured  matter,  consisting  of 
iron,  alumina,  potassa,  &c.,  has  been  gradually  deposited 
in  the  shell  around  it  by  a kind  of  petrefactive  process 
during  the  removal  of  its  carbonate  of  lime. 


PHARMACY,  TOXICOLOGY,  &c. 

On  Veratria  from  Veratrum  Viride , 
by  S.  It.  Percy,  M.D* 

Any  quantity  of  the  coarsely-powdered  root  of  tho 
veratrum  viride  is  moistened  with  water  and  packed 
into  a percolator;  water  acidulated  with  hydrochloric 
acid,  sufficient  to  cover  the  root,  and  allowed  to  stand 
for  twenty-four  hours. 

It  is  then  allowed  to  percolate,  and  the  first  portion  of 
the  Huid,  which  contains  most  of  the  strength  of  tho 
root,  is  kept  by  itself;  fresh  acidulated  w’ater  is  added, 
until  the  root  is  exhausted. 

The  latter  liquid  is  evaporated  to  alwut  one  quarter  of 
its  former  hulk,  filtered,  and  the  first  portion  of  the  pe»- 
colatc  mixed  with  it;  soda  is  then  added  so  long  ns  a 
precipitate  forms.  The  precipitate  is  washed  in  a small 
quantity  of  cold  water  ami  dried : it  is  then  treated  with 
ether ; the  etlicr  is  filtrated  off,  and  allowed  to  evaporate. 

This  mass  is  then  treated  with  water  acidulated  with 
hydrochloric  acid,  filtered,  and  ammonia  added  so  Jong 
as  a precipitate  forms;  the  fluid  is  filtered  off;  the  pre- 
cipitate washed  in  a small  quantity  of  cold  water,  mid 
mixed  with  a small  amount  of  animal  charcoal  which 
has  been  previously  moistened  with  n little  alcohol. 

The  whole  is  put  into  n flask,  and  alcohol  added  to  it; 
the  flask  is  put  in  hot  water,  and  the  hot  alcoholic  solu- 
tion filtered  off  and  more  ulcohol  added,  which  is  treated 
in  the  samo  way. 

Tho  whole  of  the  alcoholic  solution  is  either  distilled 
fix  evaporated,  according  to  tho  quantity  of  alcohol  used ; 
and  the  soft  mass  that  is  left  is  treated  with  successive 
quantities  of  boiling  water,  acidulated  with  hydrochloric 
acid.  This  solution  is  filtered,  and  the  alkaloid  is  pre- 
cipitated with  ammonia. 

The  precipitate,  when  dry,  is  treated  with  ether, 
filtered,  and  the  ether  allowed  to  evaporate  slowly. 

‘I  he  alkaloid  is  in  a Mini-crystalline  state  of  a slightly 
yellow  tinge. 

To  prevent  tho  excessive  and  painful  sneezing  caused 
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by  inhaling:  this  alkaloid,  1 have  found  it  advisable, 
when  manipulating  with  it,  to  anoint  the  nostrils  as  fur 
up  us  possible  with  ca»tor  oil,  and  to  tie  over  the  nostrils 
a piece  of  moistened  sponge. 

As  thus  obtained,  veratria  from  veratrura  viride  is,  if 
precipitated,  a pure  white  amorphous  powder  ; if  from 
the  evaporation  of  ether,  it  is  semi-crystalline  and  of  a 
slightly  yellow  tinge. 

It  is  of  an  acrid  and  burning  taste,  but  is  not  very 
bitter.  It  is  necessary  to  be  extremely  cautious  in 
handling  it,  for  if  a very  minute  portion  is  breathed  up 
the  nostrils  it  excites  violent  sneezing,  which  is  difficult 
to  chct-k,  and  occasionally  produces  alarming  symptoms. 

It"  formula  is  probably  the  samo  as  that  of  commer- 
cial veratria.  CJ4:  »NO*ve. 

If  a small  quuntity  of  veratria  b'  placed  upon  platina 
and  held  over  a flame,  it  fuses  at  a genth?  heat  j if  it  be 
now  removed,  it  solidities  as  it  cools,  and  becomes  a semi- 
trnnspar<nr  yellow  muss;  but  if  the  heat  be  continued 
it  swells  up,  and  is  gradually  dissipated.  It  is  insoluble 
in  water,  but  readily  soluble  in  ether,  alcohol,  chloro- 
form, and  benzole. 

It  neutralises  acids,  and  forms  salts  which  are  soluble 
in  water;  they  arc  of  an  acrid  and  persistently  burning 
taste,  and  produce  a considerable  degree  of  irritation  if 
rubbed  upon  the  skin. 

For  the  purpose  of  experimenting,  a given  quantity 
of  the  alkaloid  was  dissolved  in  a given  quantity  of  dis- 
tilled water,  with  precisely  sufficient  hydrochloric  acid 
to  effect  its  solution. 

?.  Potassa. — Potassa  produces  in  solution  of  hydro- 
chlorate  of  veratria  a copious,  floccuient,  dirty-white 
precipitate,  which  is  not  soluble  in  an  excess  of  the  re- 
agent. If  viewed  immediately  on  precipitation  by  a low 
power  of  the  microscope,  it  is  seen  in  coagula ; but  if 
viewed  after  standing  some  minutes  many  short  pris- 
matic crystals  will  be  seen  amongst  the  coagula,  which 
shortly  disappear.  The  T^nth  grain  of  this  veratria  is 
most  readily  detected  by  this  reagent,  and  with  the 
microscope  yj^tli  may  be  easily  recognised.  Tile  car- 
bonate of  the  alkalies  acts  in  the  same  manner  as  potassa. 

а.  Ammonia. — The  reaction  is  the  same  as  with 
potassa,  but  the  precipitate  is  slight  1}*  soluble  in  an 
excess. 

3.  Nitric  Acid. — If  concentrated  nitric  acid  is  brought 
into  contact  with  this  alkaloid  it  agglutinates  into 
resinous  looking  lumps  of  a dirty-yellow  colour,  which 
slowly  dissoUe  in  tho  acid.  If  the  alkaloid  is  ffrst 
moistened  with  wafer  and  a small  quantity  of  nitric  acid 
then  applied,  it  exhibits  a yellow  tint,  but  on  tho  addi- 
tion ot  water  forms  a colourless  solution. 

4.  Sttlphocyanide  of  Potassium.— A floccuient  white 
precipitate  insoluble  in  excess  of  the  reagent. 

5.  ( hr  ornate  of  Potassa. — A light  yellow  amorphous 
precipitate,  insoluble  in  an  excess. 

б.  Bichromate  of  Potnssa. — A copious  dirty-yellow, 
amorphous  precipitate,  insoluble  in  an  excess  of  the  re- 
agent, hut  soluble  in  nitric  acid. 

7.  Fvrr<  ryamde  of  Potassium. — A copious  bluish- 
black,  floccuient  precipitate,  soluble  if  a small  excess  of 
the  reagent  is  carefully  added. 

8.  Ferricyanidt  of  Potassium. — An  abundant  greenish- 
yellow  precipitate,  soluble  in  an  excess. 

9.  Iodide  of  Potassium.— A dirty-white  amorphous 
pr»  1 io.tate  becoming  a usnj  greenish-while  upon  stand-  , 
ing  -urn*-  Mint*. 

10.  Iodine  in  Iodide  of  Potassium.  - — A copious 
mlOndt-bruwn,  umuiphous  precipitate,  soluble  in  liquor 
potass®. 
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11.  Bromine  in  Bromohydric  Acid. — A dull  yellow 
amorphous  precipitate. 

ix.  Carbayotic  Acid. — A greenish  amorphous  precipi- 
tate, which,  upou  standing  a short  time,  becomes  a green- 
ish yellow. 

1 3.  Bichloride  of  Platinum. — A dirty  yellow  amor- 
phous precipitate. 

14.  Bichloride  of  Mercury. — A white  precipitate. 

1 5.  Tannic  Acid . — A dirty  white  amorphous  preci- 
pitate. 

16.  Tcrchloride  of  Gold. — A canary  yellow  amorphous 
I precipitate,  insoluble  in  an  excess  of  the  reagent,  and 

insoluble  in  acetic  acid,  except  upon  the  application  of 
heat. 

17.  •Sulphuric  Acid. — This  test  should  always  be 
applied  to  the  alkaloid  or  its  salts  in  a dry  state.  If  a 
small  poition  of  the  alkaloid  is  touched  with  a drop  of 
stiong  sulphuric  acid  no  colour  is  immediately  developed, 
but  in  the  course  of  a minute  a yellowish -red.  and  then 
a beautiful  bright  red  colour  appears.  This  colour  will 
appear  immediately  upon  touching  the  veratria  with  the 

! sulphuric  acid  if  the  slide  upon  which  it  is  placed  is 
wai  mod.  The  colour  is  not  destroyed  by  heat,  but  it 
disappears  after  standing  two  or  three  hours ; the  colour 
will  disappeur  in  fifteen  minutes  if  a small  crystal  of  bi- 
chromate of  potash  is  stirred  upon  the  mixture. 

Professor Wormly  has  by  this  reagent  detected 
of  a grain  of  purified  commercial  veratria. 

This  last  reagent — sulphuric  acid—is  tho  only  one  of 
all  these  that  can  be  deemed  decisively  confirmatory  of 
the  presence  of  veratria ; the  other  reagents  are  common 
to  so  many  organic  substances  that  they  can  only  be  re- 
garded as  confirmatory  in  connexion  with  the  action  of 
sulphuric  acid. 

There  is  but  one  substance  with  which  it  wonld  be  at 
all  likely  to  be  confounded  by  this  reaction  of  sulphuric 
acid,  and  that  substance  is  salicino.  Sulphuric  acid  pro- 
duces a red  colour  on  solanine,  narceine,  papaverine,  and 
piperine,  but,  a»  with  salirine,  the  colour  is  produced  im- 
mediately upon  the  contact  of  the  cold  acid. 

Bui  tho  reaction  of  sulphuric  acid  upon  salicine  and 
veratria  differs,  for  whereas  on  salicine  the  colour  is  im- 
mediately produced  upon  the  application  of  sulphuric 
acid  on  a cold  slide,  we  have  seen  that  the  colour  does 
not  appear  for  a minute  or  more  with  veratria  uu less  the 
slide  or  the  acid  is  warmed. 

The  colour  produced  is  also  different,  for  with  veratria 
it  is,  for  a moment,  a yellowish  nnd  then  a beautiful 
bright  red,  then  nn  intense  blood  red  colour)  with  salicine 
it  is  more  of  a put  pie  red.  There  is  the  difference  be- 
tween the  two  colours  that  there  is  between  bright 
arterial  and  venous  blood.  The  eolour  produced  upon 
veratria  lasts  but  two  or  three  hours,  while  that  produced 
upon  saliciue  lasts  double  that  time. 

Hut  the  behuviour  with  other  reagents  would  definitely 
settle  the  point  if  doubts  were  excited. 

In  a correspond*  nee  with  Geo.  J.  Scattergood,  of 
Philadelphia,  on  this  subject,  he  says  : — 

*•  By  treating  commercial  veratria  with  ether.  I have 
separated  it  into  two  substances.  That  portion  insoluble 
in  ether  behaves  with  sol.  of  iodo-hydrarg.  potass.,  and 
with  tr.  iodine,  on  a muriate  boiling,  and  sal  omn  onia 
added  while  yet  warm,  differently  from  the  way  pure 
veratria  does.  Veratria,  soluble  in  ether,  gives  a b«  au- 
tiful  pink,  red.  or  crimson  colour  with  sulphuric  arid, 
and  butyric  acid  smell ; the  matter  insoluble  in  ether 
gives  a darker  colour,  a greenish  or  brow  nish  red,  und  a 
musky  odour/' 

It  will  thus  bo  seen  that  in  following  the  experiment* 
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of  Professor  Wormly  with  veratria  obtained  from  vera- 
tmm  sabadilla,  we  have  obtained  almost  identical  results 
with  the  veratria  we  have  made  from  veratrum  viride, 
and  have  thua  confirmed  Mr.  Richardson's  observations, 
that  the  two  alkaloids  were  identical  in  their  chemical 
reactions. 


PROCEEDINGS  OF  SOCIETIES. 

LECTURES  ON  CHEMICAL  PHILOSOPHY.— IV. 
Delivered  at  the  College  of  France,  by  A.  Wchtt. 

(ftniftj.iuti  from  page  8«.) 

Compound  Radicals. 

A celebrated  chemist  has  said  that  “ organic  chemistry 
is  the  chemistry  of  compound  radicals,"  wishing  to  indi- 
cate thereby  that  compound  radicals  play  in  organic  che- 
mistry the  same  part  that  elements  play  in  mineral 
chemistry.  We  now  know  that  this  is  not  correct,  and  that 
compound  radicals  belong  as  much  to  mineral  as  to  organic 
compounds.  It  Is  not  less  true,  however,  that  the  theory 
of  organic  radicals  has  exercised  an  important  influence 
on  the  progress  of  the  soieuce,  and  particularly  of  organic 
chemistry. 

Let  U9,  therefore,  trace  the  history  of  the  question  so  as 
to  see  the  connexion  between  the  new  and  the  old  ideas. 

The  idea  of  radicals  dates  from  Lavoisier.  He  supposed 
that  ternary  organic  compounds  of  carbon,  hydrogen,  and 
oxygen  might  be  regarded  as  oxides  of  binary  radicals 
with  two  bases  ; that  the  quarteruary  compounds  of 
carbon,  hydrogen,  oxygen,  and  nitrogen  might  be  oxides 
of  radicals  with  three  bases.  The  radicals  of  Lavoisier, 
however,  were  hypothetical.  The  great  master  was  re- 
stricted to  this  qualitative  indication  of  their  nature,  for 
their  true  composition  was  not  known  in  his  time,  and 
not  one  of  them  had  been  isolated. 

The  first  discovery  which  gave  some  consistence  to  the 
idea  of  radicals  was  that  of  cyanogen  by  Gay  Lussar  in 
1814.  Cyanogen  is  composed  of  an  atom  of  nitrogen,  N, 
and  an  atom  of  carbon,  C,*  or  of  one  equivalent  of  nitrogen, 
N,and  two  equivalents  of  carbon,  C^G’N  ■C,N),  Cyanogen 
exists  in  the  free  state;  it  combines  directly  with  simple 
bodies  to  form  compounds  resembling  the  binary  com- 
pounds of  chlorine,  bromine,  &c.  ; in  a word,  it  plays  a 
part  exactly  analogous  to  that  of  an  element.  These  are 
the  distinctive  characteristics  of  a true  radical. 

This  diacovery  had  a very  important  influence  on  the 
later  developments  of  chemistry. 

In  1828,  Dumas  and  Boulluy  demonstrated  that  olefiant 
gaa,  or  elheriue,  might  also  be  considered  as  a sort  of 
radical  capable  of  entering  directly  into  combination  with 
the  elements  of  water  to  form  alcohols  and  ethers.  Olefiant 
gas  (represented  in  equivalents)  being  C,H4,  we  have 
according  to  them  the  following  series  ; — 

Olefiant  gas  ....  C4H. 

Ether C4H4,HO 

Alcohol  ....  C4H4,iHO 
Hydrochloric  ether  , . C4H,,HC1 

Acetic  ether ....  C4H4,C4H,03,H0 

Dumas  and  Boullay  compared  this  series  with  the 
amraoniacttl  series  having  for  radical  NH»  which  they 
formulated  thus : — 

Hydrate  of  ammonia  . . NHa,HO 

Binhydrate  of  ammonia  . NHa,iHO 
II ydrochl orate  of  ammonia  . NHj,HCl 
Acetate  ot  ammonia  . . NU„04H,0„H0 

The  two  series  are  perfectly  similar  and.  to  say  the 
tTulh,  parallel.  But,  independently  of  this  theory  of  the 
constitution  of  ammonicnl  salts,  there  exists  another  which 
is  founded  upon  the  existence  of  the  curious  compound 

* Wo  shall  follow  the  Lecturer  by  ItvJ  kiting  the  tf.mblv  atom  by 
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which  is  known  a*  ammonium  amalgam.  We  know  that 
this  may  be  formed  either  by  electricity  or  in  the  moist 
way.  In  the  hands  of  Ampere  and  Berzelius,  this  dis- 
covery became  the  source  of  a new  interpretation  of  tho 
facts  relating  to  ammonia. 

The  amalgam  of  ammonium  is  formed  according  to  tho 
equation 

NH3,HC1 4-  HgK  = KCl  + NHJIg. 

In  the  body  NH4,Hg  we  may  admit  the  existence  of  tho 
proup  NH,.  This  group  has  never  been  isolated  ; but  as 
it  enters  into  combination  with  mercury  without  destroy- 
ing its  metallic  lustre,  we  are  to  some  extent  justified  in 
comparing  it  to  a metal.  And  if  we  admit  the  existence 
of  such  a group  os  Nil,  in  the  ammoniacal  compounds, 
these  become  comparable  to  the  compounds  of  a metal — 
potassium,  for  example  : — 

(NH,)0  KO 

(NH4)O.HO  KO,HO 

(NH4)Ol  KCl 

(NH()0,C4Ha09  ko,c4h3o3. 

This  analogy  between  the  smmonical  salts  and  the  salts 
of  potassium  is  supported  by  a number  of  facts,  among 
which  it  is  only  necessary  to  notice  the  Isomorphism  of  the 
chlorides  and  the  ehloroplatinates. 

M.  Chevreul  has  raised  an  important  objection  to  the 
ammonium  theory.  We  can  admit,  he  says,  the  existence 
of  the  ammonium  group  NH,,  and  that  the  hydrochlorate 
NHjHCliaa  chloride  NU,C1 ; but  how  can  we  suppose 
that  hydrochloric  acid,  a very  stable  compound  of  two 
elements  having  a 6trong  reciprocal  affinity,  can  pari  with 
its  hydrogen  to  give  rise  to  the  group  Nil,,  so  unstable 
that  it  cannot  exist  in  a free  state  ? 

This  objection  is  well  founded,  and  would  be  unanswer- 
able, if  we  wished  to  regard  chloride  of  ammonium  as  con- 
taining ammonium  on  the  one  side  and  chlorine  on  the 
other.  But  we  must  remember  that  in  chemical  combina- 
tions all  the  atoms  exert  an  action  one  upon  another.  In 
hydrochlorate  of  ammonia,  the  affinity  which  resides  in  the 
chlorine  is  satisfied  not  by  such  and  such  atom  of  hydro- 
gen, but  in  some  way  by  the  resultant  of  all  the  affinities 
which  reside  in  the  other  elements  ; and  we  can  imagine 
that  the  nitrogen  on  its  part  also  contributes  to  establish 
the  molecular  equilibrium.  When  HC1  combines  with 
NH,  we  cannot  assert  that  the  hydrogen  remains  com- 
bined with  the  chlorine.  All  we  know  is  that  the  result 
of  the  combination  contains  six  atoms,  whose  affinities 
respectively  saturate  each  other. 

The  idea’ of  ammonium  became  the  starting  point  of  a 
new  theory  of  alcohols  and  ethers.  Berzelius  supposed 
in  these  compounds  the  existence  of  a radical  C,H.,  which 
he  named  ethyle.  This  radical  is  exactly  comparable  to 
potassium  ; it  behaves  like  a simple  body,  and  may  be 
transported  entire  from  one  compound  to  another.  We 
can,  in  fact,  establish  a complete  parallel  between  the 
compounds  of  ethyle  and  those  of  potassium. 

(C4H4)0,  ether,  oxide  of  KO,  oxide  of  potassium, 
ethyl. 

(C4H6)0,H0,  alcohol,  by-  KO, HO,  hydrate  of  oxide  of 
diate  of  oxide  of  ethyle.  potassium. 

(C4I1#)CI,  chloride  of  ethyle.  KOI,  chloride  of  potassium. 
(C41I5)0,C4H30j,  acetate  of  KO,C4H3Oj,Acet«teofpotM- 
ethyle.  sium. 

(CjUjO.IIO ; S304,  sul-  K0,1I0,S30«,  acid  sulphate 
phoviaic  acid  or  acid  sul-  of  potassium, 
phale  of  ethyle 

Unfortunately,  this  radical,  C4Hft,  cannot  be  isolated  ; 
it  only  exists  in  a state  of  combination,  and  when  set  at 
liberty  its  molecule  divides. 

We  must  say  the  same  of  benzoyle,  introduced  into 
organic  chemistry  by  Liebig  and  Wohler  about  1828. 

By  passing  chlorine  into  the  essential  oil  of  bitter  almonds, 

Cj|H60-,  they  obtained  the  compound 
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which  they  called  chloride  of  benzoyl e.  By  heating  this 
chloride  with  cyanide  of  potassium  they  formed 
CulI5OaCy  and  KC1. 

By  acting  on  the  chloride  with  sulphide  of  lead  they  also 
formed  a sulphide,  CuHa03S,  by  double  decomposition, — 
CuH5OjCl  + PbS  = PbCl  + C,4H50jS. 

Under  the  influence  of  NH3  the  chloride  of  benzoyle 
undergoes  another  metamorphosis.  This  also  is  effected 
by  a double  decomposition,  and  we  have — 

CuH403C1  + NH-,  = HC1  + CJ4Hs02NHa. 

This  last  compound  is  amidide  of  benzoyle  or  benzamide. 
These  various  reactions  show  us  a ternary  group  behaving 
like  an  element,  in  so  far  as  it  lends  itself  to  double  de- 
compositions and  passes  entire  from  one  compound  to 
another.  But,  we  must  repeat,  this  group  has  never  been 
isolated. 

This  conception  of  radicals,  however,  differs  from  that 
of  Dumas  and  Boullay.  It  marks  a new  phase  in  the 
development  of  the  theory.  Berzelius  at  first  received  it 
with  enthusiasm,  then  he  rejected  it.  Faithful  to  his 
duallstic  notions,  he  imagined  that  benzoic  acid  was  the 
hydrate  of  a triioxide,  (C1|H9)Os,4  HO,  comparable  to 
acetic  acid,  (C4H3)0,+  HO.  To  him  the  radicals  were 
hydrocarbidt-8,  which  united  with  oxygen  in  the  same 
way  as  metals.  Liebig  and  Wohler,  on  the  contrary,  repre- 
sented these  two  acids,  the  former  by  [(CuHj0])0»H0], 
and  the  latter  by  [(C4H40^0,H0]. 

The  formula*  of  Berzelius  are  hypothetical ; those  of 
Liebig  and  Wohler  are  supported  by  experiment;  they  re- 
present reactions. 

The  discovery  of  cacodylebj  Bunsen  gave  a fresh  impulse 
to  the  theory  of  radicals.  Cacodyle  is  the  name  Bunsen 
gave  to  the  radical  of  the  fuming  liquor  first  obtained  by 
Cadet  about  1750  by  the  distillation  of  arsenious  acid  and 
acetate  of  potash.  Bunsen  isolated  this  cacodyle 
A«(C?H^)t,  and  found  that  it  possessed  all  the  properties  of 
a radical ; that  it  combined  with  oxygen  to  form  an  oxide, 
the  fuming  liquor  of  Cadet,  an  acid  [Aa(C2H0xOa1  com- 
parable to  SOa. 

Cacodyle  realises  as  completely  as  cyanogen  the  idea  of 
a compound  radical.  Not  only  does  it  pass  intact  from 
one  combination  to  another,  not  only  does  it  lend  itself  to 
double  decompositions,  but  it  possesses  the  more  important 
attributes  of  a simple  body,  it  can  be  isolated  and  enter 
into  direct  combination  with  other  bodies.  The  great 
objection  which  had  been  brought  against  the  theory  of 
radicals  was  thus  upset ; all  radicals  are  not  creatures  of 
the  imagination,  for  cyanogen  and  cacodyle  can  alone  exist. 
To  isolate  the  others  became  the  work  of  the  future. 

Gerhardt  was  far  from  thinking  so.  He  rejected  the 
idea  of  considering  cyanogen,  cacodyle,  and  benzoyle  as 
radicals,  and  tried  to  explain  the  metamorphoses  in  which 
these  groups  participated  in  another  way.  On  thia  account 
ho  undertook  those  experiments  which  led  him  to  the 
adoption  of  his  memorable  theory. 

As  far  as  regards  the  benzoic  compounds,  he  arrived  at 
the  conclusion  that  chloride  of  benzoyle  is  no  other  than 
the  hydride  of  benzoyle,  in  which  the  hydrogen  is  replaced 
by  chlorine,  and  not  the  chloride  of  a radical.  The 
hydride  is  C,H0O,  and  the  chloride  C,(H5C1)0.+  If  we 
act  on  this  chloride  by  ammonia,  wo  have,  according  to 
Gerhardt,  the  following  metamorphosis  : — 

C,(HjCl)0+  NHj-  Cl  II  + (C,HftO),(NH2). 

There  is  a double  decomposition,  the  formation  of  nCl 
and  the  production  of  two  residues — NH,  and  C,HtO-— 
which  combine  at  once  to  produce  the  compound 
C7(Ha.NH2)0,  or  berizamide. 

The  reaction  of  water  upon  chloride  of  benzoyle  is 
analogous  : 

C.(H4Cl)  O + HaO~  C,HaO.HO+  HC1. 

Here  there  is  again  a double  decomposition,  which  is 
t The  lecturer  hero  returns  to  the  n«w  Dotation 


ended  by  the  combination  of  two  rctidua — HO  and 
U:H60. 

So  in  the  formation  of  nitrobenzine : 

C6H*  + NHO,  = C.HjCNOj)  + H20. 

Again,  in  the  formation  of  sulphovinic  acid : 

CjH*0  + H,S04  — HjO  + CjH*.S04 

Gerhardt  admitted  that  these  residua  which  enter  into 
combination  often  unite  in  a peculiar  way,  and  that  the 
products  which  they  engender  present  odd  properties. 
Thus  sulphuric  acid  precipitates  baryta,  while  sulphovinic 
acid  does  not ; chloride  of  potassium  precipitates  salts  of 
silver,  but  chloride  of  ethyle  does  not.  The  illustrious 
chemist  explained  this  by  supposing  a special  mode  of 
combination,  which  he  called  copulation.  Sulphovinic 
acid  and  chloride  of  ethyle,  he  said,  were  copulated  or 
conjugated  compounds. 

This  idea  was  the  source  of  much  discussion,  the  in- 
fluence of  which,  it  must  be  confessed,  has  been  but  small. 
There  is  no  occasion,  in  fact,  to  have  recourse  to  the  idea 
of  copulation  to  assign  a reason  for  the  facts  relating  to 
sulphovinic  acid  and  chloride  of  ethyle.  If  the  former 
does  not  precipitate  baryta  it  is  because  sulphuric  acid 
exists  no  longer. 

Sulphuric  acid  = SO*  1 0 

Sulphovinic  acid  = SO,  \ 

H U. 

C,uj 


so  1 

In  j O,  the  H,  are  replaceable  immediately  in  tke 

cold  by  Ba.  This  substitution  is  no  longer  possible  in  the 
cold  when  H is  replaced  by  CaHr  But  everybody  knows 
that  it  is  only  necessary  to  heat  sulphovinic  acid  to  the 
boiling  point  to  regenerate  the  sulphuric  acid. 

If  chloride  of  ethyle  does  not  precipitate  nitrate  of  silver 
it  is  partly  from  the  circumstance  that  it  is  an  insoluble 
gas.  If,  in  place  of  chloride  of  ethyle,  we  take  the  iodide, 
and  replace  the  aqueous  solution  of  nitrate  of  silver  by 
an  alcoholic  solution  with  which  the  iodide  can  mix, 
then  the  precipitation  takes  place. 

The  idea  of  Gerhardt,  then,  respecting  copulation  is 
sterile,  and  may  be  forgotten ; but  his  conception  of 
residues  has  been  productive,  and  will  remain.  He  has 
shown,  in  fact,  that  these  residues  are  incomplete  mole- 
cules, dfbrie  of  molecules,  which  can  play  the  parts  of 
simple  bodies, — that  is  to  say,  enter  into  a body  or  go  out 
of  it  intact — be  substituted  for  simple  bodies,  &c.  The 
residues  are  to  him,  indeed,  only  radicals ; but  instead  of 
considering  them  as  bodies  able  to  exist  free  and  alone,  he 
maintains  that  they  are  bodies  in  which  the  molecular 
equilibrium  is  broken,  and  consequently  they  are  unable 
to  exist  by  themselves. 

Frankland,  however,  in  1849,  succeeded  in  separating 
ethyl  from  the  iodide.  Gerhardt  immediately  examined 
the  new  gas  (for  it  is  a gas),  and  he  maintained  that  free 
ethyle  is  not 


C'A.  but 


that  is  to  say,  it  is  a double  molecule.  He  supported  his 
view  by  the  fact  that  Frankland’s  ethyl  is  incapable  of 
giving  rise  to  othylic  compounds — which  proves  incident- 
ally that  the  affinity  which  binds  together  the  two  ethylic 
groups  in 

C,H3 

c3hs 

is  much  stronger  than  that  which  binds  together  the  two 
aioms  of  hydrogen.  Thus  so  far  as  ethyle  is  concerned 
his  theory  i«  safe.  C,H4  does  not  exist  in  the  free  state. 

But  there  are  bodies  which  play  the  part  of  compound 
radicals,  and  possess  all  the  attributes  of  a radical. 
Without  mentioning  cyanogen  and  cacodyle,  we  may  rank 
among  the  number  of  radicals  sulphurous  arid  gas,  and 
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carbonic  oxide  These  bodies  can  enter  into  direct  com- 
bination either  with  chlorine  or  with  oxygen. 

50..  Cl 3 chloride  of  sulphuryle. 

50.. 0  sulphuric  acid. 

CO.  Clj  chloride  of  carbonylc. 

CO.  O carbonic  acid. 

The  idea  of  compound  radicals  then  is  reaL  Some  are 
residues  which  only  exist  in  combination,  but  which  can 
pass  from  one  compound  to  another.  Others  can  exist  in 
the  free  state,  and  enter  directly  into  combination  ; but 
these  also  arc  residues  and  only  function  as  radicals 
because  they  constitute  incomplete  molecules.  We  shall 
pursue  this  idea  further  hereafter. 


ACADEMY  OF  SCIENCES. 

August  8. 

MM.  Daxouel  and  H.  Deville  contributed  a new  analysis 
of  the  rare  mineral  Parisite.  This  mineral  is  composed  of 
a mixture  of  the  carbonates  and  fluorides  of  cerium,  didy- 
mium,  lanthanium,  and  lime.  A detailed  account  of  the 
analysis  it  given,  which  we  shall  soon  extract  at  some 
length,  since  it  contains  a new  method  of  separating  the 
above-named  metals. 

M.  St.  Kdme  gave  an  account  of  “ Some  Experiments  re- 
lating to  Electrolised  Oxygen”  The  following  arc  the  prin- 
cipal facta  mentioned ' The  oxygen  obtained  when  water 
hut  slightly  acidulated  is  decomposed  has  no  effect  on 
Schonbein's  paper,  neither  has  the  oxygen  from  the  strongest 
hydrated  sulphuric  acid  (SO,)„HO.  In  the  latter  case  the 
acid  is  decomposed,  for  sulphur  appears  at  the  negative 
pole.  On  the  contrary,  when  the  ordinary  acid  of  the 
laboratory  is  employed,  the  oxygen  strongly  affects  the 

**  ?used  chromic  acid  decomposed  by  the  battery  gives 
oxygen  which  does  not  affect  the  test  paper,  which  is  also 
the  case  when  a dilute  solution  of  the  acid  is  electrolysed  ; 
but  when  a saturated  solution  is  decomposed,  active  oxygen 
is  obtained.  The  oxygen  evolved  when  chromic  acid  is  de- 
composed by  heat  is  also  active. 

The  oxygen  obtained  when  glacial  phosphoric  acid 
slightly  moistened  is  decomposed,  acts  on  the  papers  ; 
that  from  a weak  or  even  a strong  solution  of  the  acid  will 
not  act. 

Moistened  potash  and  soda  yield  active  oxygen, while  con- 
centrated solutions  of  them  do  not.  These  facts,  the  author 
says,  seem  to  indicate  that  the  oxygen  obtained  by  elec- 
trolysis from  a binary  compound  is  not  ozonised.  The 
ozonised  state  is  only  manifested  when  the  decomposing 
action  of  electricity  has  to  overcome  a double  chemical 
affinity,  which,  in  the  preceding  cases,  were — i.  The 
mutual  affinity  of  the  oxygen  and  hydrogen ; and  a,  that 
of  the  water  for  the  acid  or  the  base.  The  author  infers, 
therefore,  that  the  property  of  ozone  is  only  a difference  in 
the  dynamic  condition  of  oxygen,  and  not  a chemical  or 
physical  transformation. 

M.  Salv6tat  presented  a note  u On  the  Estimation  of 
Oxide  of  Cobalt.”  After  separating  the  oxide  by  the 
known  methods,  the  author  recommends  that,  instead  of 
reducing  it  in  a current  of  hydrogen,  it  should  be  calcined 
with  a known  weight  of  alumina,  or  better,  of  a salt  of 
alumina,  which,  after  the  calcination,  leaves  a known  pro- 
portion of  residue.  The  increase  of  weight  will  represent 
the  cobalt  in  the  state  of  protoxide. 

M.  Friedel  communicated  a “ New  Process  for  the  r re- 
paration of  Allylene.”  The  author  has  found  that  chlo- 
rated  propylene,  4^;H5C1,  which  is  easily  obtained  by  the 
action  of  perehloride  of  phosphorus  on  acetone,  answers 
well  for  the  preparation  of  allylene.  He  heats  it  in  a 
sealed  tube  with  an  excess  of  ethylate  of  soda.  After 
eighteen  hours'  exposure  at  iao°,  a large  quantity  of  ally- 
lene  escapes  on  opening  the  tube. 

M.  Menichutkin  contributed  a memoir M On  the  Action  of 


Chloride  of  Acetyle  on  Phosphorous  Acid.”  The  author  first 
notices  a remarkable  difference  between  the  neutral  salts 
and  ethers  of  phosphorous  acid.  In  the  neutral  salts  the 
metals  only  replace  two  atoms  of  hydrogen  ; in  the  neutral 
ethers  the  alcoholic  radicals  replace  the  three  atoms  of 
hydrogen  of  the  phosphorous  acid.  It  is  the  same  with 
several  organic  acids.  The  study  of  lactic  and  other 
analogous  acids  has  led  to  the  notion  of  a hydrogen  which 
has  been  named  alcoholic,  which  cannot  be  replaced  by 
metals,  but  may  be  by  alcoholic  radicals  or  acids.  With 
the  view  of  obtaining  the  acid  P(GaH,0)HtO3  which  should 
exist  if  phosphorous  acid  contained  alcoholic  hydrogen, 
the  author  investigated  the  reaction  of  chloride  of  acetyle 
on  phosphorous  acid.  The  reaction,  however,  was  different. 
One  equivalent  of  each  body  was  heated  to  iao°  in  a sealed 
tube  for  fifty  hours.  The  tube  being  opened  two  or  three 
times  allowed  large  quantities  of  hydrochloric  acid  to 
escape.  When  the  reaction  was  finished  a white  crystal- 
line mass  was  left,  which  was  dried  in  a current  of  carbonic 
acid  gas  to  get  rid  of  hydrochloiic  and  acetic  acids  The 
mass  dissolved  in  water,  forming  a strongly  acid  solution, 
which  on  saturation  with  potash  and  evaporation  yielde 
large  oblique,  rhomboidal  prisms  of  a salt  of  a new  acid  th 
author  proposes  to  call  acetopyrof/ho*phoro»>s  ■ cid , the  com- 
position of  which  is—  + »H,d. 

The  reaction  may  be  represented  as  follows  : — 
aPH.G,  + zCjIIjOCl  ~ P,(C*H,©)H  + aHCl. 

As  regards  the  constitution,  the  author  considers  it 
pyrophosphorous  acid — 


in  which  one  atom  of  hydrogen  is  replaced  by  acetyle — 

(C,H,a)Hl} 

A paper  " On  the  Separation  of  Titanic  Acid  and  Zircon,” 
by  M.  Pisani,  is  a valuable  contribution  to  analytical 
chemistry,  which  we  shall  give  at  length  in  an  early 
number. 

MM.  R.  Millon  and  Commaille  gave  an  account  of  “ A 
New  Albumenoid  Substance  m Milk  ” They  separated 
casein  from  cow's  milk  by  means  of  acetic  acid,  filtered  the 
liquor,  then  heated  it,  and  obtained  a new  coagulum  which 
thry  found  to  possess  the  external  characters  of  albumen, 
and  also  to  contain  the  same  amount  of  nitrogen.  They 
call  the  substance  provisionally  lactoproteine.  There  ap- 
pears to  be  but  a small  quantity  of  this  substance  present 
in  milk,  but  it  may  be  precipitated  by  the  careful  addition 
of  acid  nitrate  of  mercury. 
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Zeitschrijl  fur  Analytische  C hemic.  Edited  by  Dr.  It.  C. 

F&ksbxivb.  Heft  I.  1864. 

Tuts  number  of  one  of  the  most  useful  of  chemical 
journals  contains  several  papers  of  considerable  interest, 
to  which  w'e  shall  have  to  return,  so  we  shall  give  now 
only  the  titles.  The  first,  by  Werther,  On  the  Estimation 
of  Thallium , we  have  noticed  before  in  the  Journal  Jur 
prakt.  Chemie.  The  next  paper  is  Dr.  Mohr,  On  the  Esti- 
mation of  Carbonic  Acid,  for  which  purpose  he  makes  use 
of  baryta  water.  A process  is  also  given  for  estimating 
in  mineral  waters  in  one  operation  the  free,  the  combined, 
and  the  half-combined  carbonic  acid  by  means  of  baryta 
water  and  chloride  of  barium.  As  this  paper  has  some 
practical  interest  vre  shall  abstract  it.  Researches  on  the 
Chemical  Composition  of  Wood- Gas  is  a valuable  contribu- 
tion to  our  knowledge  of  the  condensible  products  in  this 
gas.  In  a note  On  the  Appearance  of  Fluoric  Acid  in  Ele- 
mentary Analysis,  Kraut  mentions  that  he  has  sometimes 
found  fluoric  acid  in  the  chloride  of  calcium  tube  derived 
from  the  asbestos  plug  made  use  of.  A paper  On  the 
Quantitative  Estimation  of  Cyanogen  in  Bitter  Almond 
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Water,  by  8.  Feldhaus,  will  have  much  interest  lo  Con- 
tinental pharmaceutist*  and  physicians,  but  owing  to  the 
limited  uae  of  the  article  in  this  country  in  of  small  im- 
portance to  u».  The  moat  interesting  paper  in  the  number 
U one  On  the  Sublimation  of  the  Alkaloid s.  Ac.,  by  Dr. 
lfelwig,  in  which  the  author  shows  that  morphia,  strych 
nia,  brueia,  veratria.  aconitia,  atropia,  solamn,  and  digi- 
taliu  may  be.  sublimed,  and  the  microscopic  appearance  of 
the  sublimate  6erve  fur  the  recognition  and  identities’ ion 
of  these  alkaloids.  To  this  and  another  paper  by  the 
same  author  On  the  Use  of  the  Microscope  in  Tomicology 
we  shall  shortly  return.  The  only  other  paper  we  need 
notice  now  is  a Ooniriotsiion  on  the  Method  of  Estimating 
Ammonia  and  Nibris  Acid  by  a Br-  mated  BJution  of  Hypo- 
chlorite of  Soda,  by  Krocker  and  Dietrich. 


A Clast  Book  of  Rudimentaiy  Chemistry.  By  the  Rev. 

George  Pope,  M.A.,  Arc.,  &c.  London  : Stanford. 

1864. 

This  is  a very  small  book,  intended  for  the  use  of  the 
compiler’s  own  classes  at  Hurstpierpoint  College,  pre- 
paratory to  their  using  the  text-book  in  Chamber*’  Edu- 
cational Course.  “ Definitions  and  statements  have,  there- 
fore," says  the  compiler,  “ been  put  in  the  briefest  and 
most  dogmatic  form  . . . and  strict  scientific  accuracy 

hat  consequently  been  sometimes  sacrificed. " 

The  book  is  an  attempt  at  simplifying  the  elements  of 
chemistry.  We  have  some  doubts  whether  the  author  has 
succeeded  in  making  matters  clearer  upon  all  occasions, 
but  the  attempt  is  to  be  commended,  and  the  book  will  be 
found  useful  in  schools. 


NOTICES  OP  PATENTS. 


1551.  Separating  Sugar  from  Molasses,  $c.  Fkdoh  db 

Wilde,  Trinity  Square,  Tower  Hill.  A communica- 
tion from  Dr.  Henry  Schwartz,  of  lireslau,  in  Prussia. 

Dated  October  17,  1863. 

These  improvements  refer  to  a process  of  separating 
molasses  and  other  impurities  from  an  gar  crystals,  nud  are 
also  applicable  to  the  refinement  of  the  concentrated  and 
crystallised  juice  of  the  sugar-cane,  beet-root,  or  other 
sacchariterous  plants.  The  invention  is  thus  described  by 
the  patentee  : — 

“ I take  raw  sugar  from  sugar-cane,  beet-root,  or  other 
sacchariferous  plants,  and  ascertain  (by  combustion  and 
subsequent  saturation  of  the  ashes  with  an  acid)*  the 
quantity  of  organic  salts  of  lime  and  alkali  which  are  con- 
tained therein.  For  every  part  of  ashes  obtained  I reckon 
ten  parts  of  molasses  are  present  in  the  raw  sugar.  Having 
thus  ascertained  the  quantity  of  acid  necessary  for  satura- 
ting the  ashes,  1 add  the  same  proportion  to  decompose 
the  molasses  in  the  raw  sugar  with  the  inorganic  acids 
and  salts  of  the  alkalies.  Any  acids  may  be  used 
which  form  with  the  lime  or  alkuli  suits  which  are  soluble 
in  alcohol,  methylated,  or  wood  spirits.  By  preference,  I 
take  muriatic  or  acetic  add.  A mixture  of  alcohol,  or 
methylated  spirit,  with  a duo  proportion  of  water  and  the 
necessary  acid,  will  dissolve  all  the  molasses,  and  leave 
behind  crystals  of  sugar  perfectly  white  and  free  from  all 
impurities." 

Having  broken  up  the  raw  sugar  in  a suitable  mill,  the  in 
renter  proceeds  to  tuix  with  it  the  spirit  and  acid  according 
to  the  following  directions  : — “The  spirit  should  be  used  of 
such  strength  as  to  contain  about  80  per  cent,  of  absolute 
alcohol.  A rawr  sugar  which  leaves  on  burning  i per 
cent  of  ashes,  and  consequently  contains  10  per  cent,  of 
molasses,  demands  ii  per  cent-  of  muriatic  acid  of  com* 
rmreo,  and  24  per  cent,  of  the  alcohol  or  methylated 
spirit  already  specified,  but  stronger  or  weaker  solution* 
may  be  used  according  to  circumstances.  In  this  men- 
struum the  molasses  only  arc  dissolved,  the  crystals  of 


pure  sugar  being  insoluble  or  very  slightly  soluble 

therein. 

" I now  separate  the  acid  solution  of  the  molasses  from 
the  sugar  crystals  by  filtratiou,  or  by  a centrifugal  machine 
with  suitable  perforations  worked  at  s moderate  speed. 
The  liquid  which  still  adheres  to  the  crystals  may  be  re- 
moved by  treating  them  with  neutral  alcohol  or  methy- 
lated or  w ood  spirit,  which  may  be  caused  to  pass  through 
the  crystals  very  rapidly  in  the  same  rotatory  vessel.  The 
alcohol  or  methylated  spirit  should  be  increased  in 
strength  as  this  operation  proceeds,  until  at  last  absolute 
alcohol  or  methylated  spirit  should  be  used  as  the  final 
menstruum.  The  crystal*  so  produced  should  be  dried  in 
a current  of  hot  air.  During  the  process  I collect  the 
| alcohol  by  paaaing  the  atmospheric  air  charged  with  the 
lolatiliaed  spirit  tlirough  or  over  water  by  any  suitable 
I arrangement.  The  neutral  alcohol  or  methylated  spirit 
1 by  a proper  system  of  working  may  be  used  several  lime*, 
and  when  too  highly  charged  with  impurities  con  be  used 
for  mixing  with  the  acid  and  water  for  the  primary  opera- 
tion. The  spirituous  solution  of  molasses  can  also  be 
distilled  (after  the  addition  of  lime  to  neutralise  it)  and 
thus  the  alcohol  may  be  regained  without  loss.  By  adding 
an  excess  of  lime  to  the  alcoholic  solution  of  molasses  a 
precipitate  is  fotmed  consisting  of  sugar  and  Umo,  which 
on  decomposition  by  carbonic  acid  will  yield  a solution  of 
sugar,  and  thus  a lurthcr  per  ccntage  is  gained  from,  the 
molasses." 

The  invention  above  described  is  stated  to  have  been 
made  the  subject  of  a patent  claim  likewise  in  France; 
and  since  the  date  of  the  foreign  specification  the  principle 
upou  which  it  is  based  has  received  the  sanction  of  M. 
Dumas,  who  proposes  to  employ  a mixture  of  acetic  acid 
and  alcohol  in  the  valuation  of  sugar  samples  upon  which 
a duly  has  to  be  levied.  In  the  treatment  of  an  inferior 
description  of  raw  sugar  known  as  “Mauritius  brown," 
we  found  110  diihculty,  by  working  this  process  on  a small 
scale,  in  obtaining  upwards  of  90  per  cent,  of  sugar 
crystals  of  a very  pale  brown  colour,  besides  the  molasses 
liquor,  which  could  afterwards  be  fermented  and  drsullcd, 
or  otherwise  worked  to  advantage.  By  operating  upon  a 
superior  quality  of  brown  sugar  wc  obtained  perfectly 
white  crystals.  The  excise  regulations  of  this  country 
must  be  a bar  to  the  employment  of  pure  alcohol,  which 
appears  to  give  much  more  satisfactory  results  than  the 
cheaper  wood  naphtha  or  methylated  spirit;  the  use  of 
either  of  the  latter  imparts  an  objectionable  odour  and 
flavour  to  the  product,  which  cannot  be  got  rid  of  even  by 
drying  the  sugar  in  a current  of  warm  air  In  our  own 
trials  it  seemed  preferable  to  maintain  the  ordinary  atmo- 
spheric temperature  throughout  the  process  of  refiuing, 
ifie  moist  sugar  crystals  being  so  easily  liquified  by  the 
application  ot  even  a moderate  hent.  We  presume  the 
expression  “absolute  alcohol"  made  use  of  in  the  latter 
part  of  the  specification  is  not  intended  to  bear  the  strict 
meaning  which  chemists  would  attach  to  it,  hut  refers  to 
an  ordinary  quality'  of  alcohol  or  methylated  spirit  which 
for  this  purpose  is  not  required  to  he  mixed  with  additional 
water  or  employed  conjointly  with  acid.  But  for  our 
system  of  duties  thia  would  be  a valuable  process,  and 
even  now'  might  no  doubt  be  used  with  advantage  in  the 
colonies. 


Comumnkatod  bv  Mr.  V.troiux,  Fatestt  Aoekt,  $4,  Chancery 
Lane,  W.C. 

Grants  of  Provisional  Protection  for  Sis  Months. 

1780.  Israel  8windells,  Wigan,  Lancashire,  “ Improve- 
ments in  obtaining  hydraulic  and  other  cements  from  re- 
siduums  or  wastes." — Petition  recorded  July  15,  1864. 

1784.  Amelie  Angelina  Bonnet,  Hue  de  la  Fid^lit^, 
Pari,  France,  “Certain  Improvements  in  the  mode  of  pre- 
paring and  applying  chemical  fumigations  to  the  treatment 
of  human  diseases,  and  in  apparatus  connected  therewith." 

1786.  John  Clayton,  West  Bromwich,  Staffordshire, 
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“ Improvements  in  furnaces  for  heating  and  melting  iron 
and  steel,  and  for  other  purposes/* 

1789.  Andrew  Barclay,  Kilmarnock,  Ayrshire,  N.B., 
M Improvements  in  the  manufacture  of  pig  iron  and  in  the 
machinery  or  apparatus  employed  therein." — Petitions  re-  | 
corded  July  16,  1864. 

1799.  Antoine  Eapirat  and  Etienne  Sauce,  Marseilles, 
France,  11  An  improved  filter." 

1804.  Henry  Edward  Francis  De  Brion,  Welbeck  Street, 
Cavendish  Square,  Middlesex,  “ An  improved  composition 
for  protecting  and  preserving  metals,  such  as  iron,  copper, 
and  sine,  used  in  the  construction  of  ships  or  in  the  pro- 
tection of  their  sides  and  bottoms  from  oxidation  and  cor- 
rosion from  the  action  of  the  sea  water,  and  for  protecting 
from  corrosion  all  submerged  substances,  such  as  chains, 
anchors,  cables,  and  every  oxidable  metal  submerged  in 
water  or  exposed  to  atmospheric  influences.** — Petitions 
recorded  July  19,  1864. 

1814.  Alfred  Barton,  Joseph  Sidebotham,  and  Thomas 
Henry  Nevill,  Strines,  Derbyshire.  “ Improvements  in  the 
treatment  <>f  printed  or  dyed  calicoes  and  other  fabrics." 
— Petition  recorded  July  ao,  1864. 

18 If.  Edward  Young,  Oughtibridge,  near  Sheffield, 
Yorkshire,  “ Improvements  in  drying  and  calcining  iron 
and  other  ores." 

1811.  John  Whitford,  Liverpool,  Lancashire,  “Improve- 
ments in  machinery  or  apparatus  for  agitating  freezing 
mixtures,  for  cooling  wine  and  other  liquors  or  liquids, 
and  for  manufacturing  ice  and  icecream." 

1 8*3.  Alfred  Vincent  Newton,  Chancery-lane,  Middle- 
sex, “ Improvements  in  electro-telegraphic  apparatus." — 
A communication  from  lioyal  House,  New  York,  U.8.A. 
— Petitions  recorded  July  21,  1864. 

1827.  William  Edward  Gedge,  Wellington-street, 
Strand,  Middlesex,  “ An  improved  process  or  means  of 
decongelating  oils." — A communication  from  Eugfene 
Bernard  and  Eugene  Perrin,  Faubourg  St.  Martin,  Paris, 
France." 

1828.  Johannes  Moller,  Shaftesbury  Villas,  Hornsey 
Rise,  Middlesex.  **  Improvements  in  the  manufacture  of 
maiking  ink.'*-  Petition  recorded  July  22,  1864. 

1833.  Dennis  Hill,  Winsford,  Cheshire,  and  August 
Lulwig  Roosen,  Manchester,  Lancashire,  •*  Improvements 
in  the  manufacture  of  salt." 

1842.  David  Barker,  Battersea  Park,  Surrey,  “ Im- 
provements in  the  manufacture  of  artificial  fuel." — Peti- 
tions recorded  July  23,  1864. 

1870.  John  Olive,  William  Olive,  and  Edward  Parting- 
ton, Woolfold,  near  Bury,  Lancashire,  “ Improvements  in 
the  manufacture  of  paper,  and  in  the  machinery  and  appa- 
ratus employed  therein." 

1876.  Jean  Pierre  Chambeyron,  Rue  de  la  Fidelite, 
Paris,  France,  *•  Certain  improvements  in  the  manufac- 
ture of  steel.**  — Petitions  recorded  July  27,  1864. 

1506.  Peter  Spence,  Smcdky  New  Hoad,  near  Man- 
chester, and  Henry  Davis  Pochin,  Broughton  Old  Hall, 
near  Manchester,  " An  improvement  in  smelling  copper 
ore."  — Petition  recorded  J une  17,  1864. 

1706.  Thomaa  Sharp,  Nashville,  Tennessee,  N.  A.,  “ Cer- 
tain improvements  in  tanning  hides,  and  in  the  apparatus 
employed  therein." — Petition  recorded  June  17,  1864, 

1875.  Jeanne  PierTe  Chambeyryn,  Rue  de  la  Fidelite, 
Paris,  France,  “ Certain  improvements  in  preventing  the 
oxidation  of  iron  and  steel." — Petition  recorded  July  27, 
1864. 

1931.  Charles  Garton,  Bristol,  and  Thomas  Hill,  South- 
ampton, “Improvements  in  mashing  apparatus." — Petition 
recorded  August  3,  1864. 

Notices  to  Pioceed. 

769.  John  Lightfoot,  Accrington,  Lancashire,  “ Im- 
provements in  dyeing  and  printing  textile  fabrics  and 
yarn*,  and  in  fixing  more  permanently  certain  mordants 
thereon." — Petiuou  recorded  March  28,  18(24. 

782.  Arthur  Hcald,  Sabden  Whally,  Lancashire,  “ An 


improved  composition  for  sizing  yarns  and  threads." — 
Peiition  recorded  March  29,  1864. 

791.  Thomas  Jam***  Smith,  Twickenham,  Middlesex, 
“Improvements  in  the  purification,  distillation,  rectifica- 
tion, evaporation,  condensation,  concentration,  and  oxy- 
genation of  spirits  and  spirituous  liquors,  and  in  the 
apparatus  employed  therein,  and  in  raising  and  forcing 
the  same,  parts  of  which  are  applicable  to  the  manufacture 
of  vinegar,  to  the  raising  and  forcing  of  liquids,  to  the 
heating,  cooling,  and  oxygenating  of  beers  and  liquids, 
and  to  the  construction  of  chimneys." — A communication 
from  Francis  Uaeck,  Brussels,  Belgium. — Petition  re- 
corded March  30,  1864. 

809.  James  Hick*.  Hatton  Garden,  Middlesex,  “ An  im- 
proved maximum  mercurial  thermometer." — Petition  re- 
corded April  1,  1864. 

876  Joseph  Strangman  Richardson,  Waterford,  Ireland, 
“ Improvements  in  preparing  the  carcases  of  pigs  and  other 
animals  for  curing."— Peiition  recorded  April  7,  1864. 

928.  John  Campbell  Evans  and  John  Calvin  Thompson, 
East  Greenwich,  Kent,  " Improvements  in  preserving  the 
bottoms  of  iron  and  other  ships  and  vessels." — Petition 
recorded  April  13,  1864. 

1017.  George  Fellows  Harrington,  Ryde,  Isle  of  Wight, 
“ Improvements  in  machinery  or  apparatus  for  drilling, 
cutting,  grinding,  and  polishing  teeth  whilst  in  the  mouth." 
— Petition  recorded  April  as,  1864. 

1038.  John  Frederick  Brinjes,  Fieldgnte  Street,  White- 
chapel, Middlesex,  “ Improvements  in  apparatus  for  the 
reburning  of  animal  charcoal." — Petition  recorded  April 
23,  1864. 

1095.  Richard  Archibald  Brooman, Fleet  Street,  London, 
“Improvements  in  tanning." — A communication  from 
Baitbelemy  Picard,  Pateaux,  France. — Petition  recorded 
April  30,  1864. 

1131.  Charles  James  Richardson,  Kensington  Square, 
Middlesex,  “ Improvements  in  arranging  steam  boiler  and 
other  furnaces,  iu  order  to  render  them  more  suitable  for 
burning  petroleum  and  like  oils." — Petition  recorded  May 
4.  *864- 

1199.  Otto  Sacha,  Aldermanbury,  London,  “Improve- 
ments in  the  manufacture  of  Aniline  dye  colours."— A 
communication  from  Richard  Froehling,  Berlin,  Prussia. 
— Petition  recorded  May  12,  1864. 

1786.  John  Clayton,  Wcat  Bromwich,  Staffordshire, 
“ Improvements  in  furnaces  tor  heating  and  melting  iron 
and  steel,  and  for  other  purposes." — Peiition  recorded 
July  16,  1864. 


CORRESPONDENCE. 


Continental  Science. 

Paris,  August  13. 

The  piscicultural  experiments  that  are  being  made  at  the 
Brussels  BotAiiic  Gardens  under  the  direction  of  M. 
Sehrnm  are  going  on  moat  satisfactorily.  The  ova  were 
sent  from  the  French  establishment  at  Huninguc  about 
five  years  a«o,  and  have  gone  through  all  their  normal 
changes  in  the  most  exemplary  manner.  Several  of  the 
lake  trout  taken  out  of  the  ponds  in  the  month  of  Novem- 
ber last  weighed  as  much  as  8 lbs.— a development  they 
hardly  ever  reach  in  their  native  Swiss  lakes.  ’ Manv  of 
them  have  milted  and  spammed,  and  the  fecundated  ova 
hatched  out  in  such  large  numbers  that  the  directors  were 
quite  taken  by  surprise,  and  many  of  the  fish  were  lost, 

M.  Nelatou  has  lately  applied  voltaic  electricity  to  the 
reduction  of  tumours  of  various  kinds,  more  especially  of 
polypus  in  the  nose.  The  platinum  electrodes  of  a small 
battery  are  inserted  in  the  tumour,  which  gradually  gives 
way  under  the  decomposing  action  of  the  Current,  coagu- 
lation taking  place  at  the  positive  pole  ; liquefaction  at  the 
negative.  The  pain  caused  by  the  operation  is  compara- 
tively slight,  and  six  application*  of  tho  powerful  8gent 
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were  sufficient  to  destroy  a polypus  that  had  resisted  all 
endeavours  to  remove  it. 

M.  Kaiser,  of  Leipzig,  has  discovered  that  the  modifica- 
tion of  iodide  of  silver,  which  is  insensitive  to  light,  may 
be  transformed  into  the  sensitive  iodide  by  being  sub- 
mitted to  the  vapour  of  benzol.  He  says  that  the  benzol 
vapour  acts  by  developing  ozone  in  the  air,  in  which  it  is 
suspended,  having  found  that  an  atmosphere  ozonised  by 
electricity  has  precisely  the  same  action.  This  idea  is 
easily  carried  out,  and  would  repay  a few  experiments  on 
the  part  of  some  of  your  photographic  readers.  Every  one 
has  remarked  that  on  days  when  the  atmosphere  is  full  of 
ozone,  the  collodion  plate  is  always  more  sensitive  than  on 
other  occasions  ; but  as  on  such  days  the  light  is  generally 
of  the  most  brilliant  character,  it  is  somewhat  difficult  to 
distinguish  between  the  post  hoc  and  the  propter  hoc.  M. 
Kaiser’s  experiments  with  benzol  vapour  seem  to  confirm 
a suspicion  entertained  by  many  photographers  that  the 
wet  collodion  plate  is  more  sensitive  than  any  other  from 
containing  a small  quantity  of  ozonised  ether  on  its  sur- 
face, and  not  because  its  pores  aie  more  open  in  the  wet 
slate  than  when  dry. 

M.  Pavesi,  of  Mortara,  has  lately  been  experimenting 
on  the  vesicating  properties  of  an  slcoholic  tincture  of  the 
fresh  leaves,  stalks,  and  flowers  of  the  common  buttercup. 
Every  one  knows  that  this  very  neglected  plant  contains 
an  acrid  yuice,  but  I am  not  aware  that  it  has  ever  been 
utilised  up  to  the  present  time.  The  tincture  preserves 
it*  epispastic  qualities  for  a long  time,  and  is  much  cheaper, 
of  course,  than  caniharides,  and  besides  has  no  action  on 
the  urinary  organs  A weak  solution  forms  an  excellent 
rubefacient. 

Several  of  our  scientific  journals  here,  whose  editors 
ought  to  know  better,  hmve  been  repeating  the  ridiculous 
story  concerning  the  great  cheapness  of  petroleum  as  a 
fuel  for  steam  vessels  as  compared  with  coal.  You  will 
remember  that  jrour  leading  journal,  the  gTeat  Jupiter 
Tonans  of  Printing  House  Square,  swallowed  this  story 
whole,  and  published  a leader  on  the  subject,  which 
made  that  organ  the  laughing-stock  of  ail  the  scientific 
men  in  England.  The  whole  thing  is  so  apparently  absurd 
that  it  is  hardly  worth  while  to  refute  it.  Granting  that 
from  experiments  made  by  tho  American  Commissioner* 
appointed  to  inquire  into  the  matter  that  tho  heating 
power  of  a pound  of  petroleum  is  equal  to  twice  that 
of  a pound  of  coal  (which  1 doubt),  it  must  be  remembered 
that  the  former  fuel  is,  at  the  lowest  calculation,  eighteen 
to  twenty  times  as  dear  as  the  latter.  When  petroleum 
is  sold  at  only  double  the  price  of  coal  it  will  be  lime  to 
talk  of  using  it  as  fuel.  But  even  then  a ton  of  petroleum 
would  take  up  twice  the  room  of  a ton  of  coal,  to  say 
nothing  of  the  danger  of  employing  the  unrefined  oil  for 
such  a purpose.  However,  it  is  not  likely  that  petroleum 
will  ever  be  cheaper  than  it  is  at  present ; so  we  may  leave 
the  finders  of  the  mare’s  nest  to  gloat  over  their  prize. 
It  is,  however,  pitiful  to  see  journals  of  eminence  gravely 
discussing  a question  which  a glance  at  a price  current 
would  at  once  decide. 


FhMips’  Translation  of  the  Pharmacopoeia . 

To  the  Editor  of  the  Chemical  News. 

Sir, — I do  not  doubt  that  the  law'  of  copyright  would 
forbid  the  sale  of  a work  **  on  the  British  Pharmacopoeia 
of  the  same  character  as  Mr.  Phillips’  Translations  of 
former  London  Pharmacopoeia,'  ’ at  the  absence  of  which 
you  express  a kindly  surprise  in  the  last  number  of  your 
journal. 

To  import  the  entire  text  of  a hook  recently  published 
into  another  work  without  tho  consent  of  the  owners  of 
the  first,  and  to  publish  this  with  remarks,  a plan  which 
is  the  very  basis’of  Phillips*  Translations,  as  a separate 
Uook,  is,  to  my  mind,  unjustifiable  ; whilst  to  apply  to 
the  Medical  Council  for  such  consent  would,  of  course, 
be  futile,  since  every  sale  of  a copy  of  such  a book  would 


prevent  the  sale  of  a copy  of  the  British  Pharmacopceia  ; 
whilst  to  publish  the  remarks  without  the  text  w'ould  not 
only  he  a wide  departure  from  the  distinctive  character 
of  Phillips’  Translations,  but  would  prove  to  he,  from  its 
inevitable  incompleteness,  hut  of  secondary  value  to  the 
student  and  pharmaceutist,  and  would  probably  result  in 
the  loss  both  of  time  and  money  had  such  a work  been 
published. 

Still,  a small  hook  containing  a brief  description  of  the 
officinal  substances,  and  concise  notes  on  the  preparations 
of  the  British  Pharmacopcrin,  with  the  requisite  tables  as 
an  appendix,  would  be  likely  to  he  useful,  and  therefore 
saleable,  were  it  not  that  custom,  as  I am  informed,  still 
sanctions  the  use  of  the  preparations  of  the  London  Phar- 
macopoeia of  1 8 $ i ; whilst  rumour  attributes  to  the 
Medical  Council  an  intention  to  follow  the  example  of  the 
London  College  in  1788,  and  issue  an  amended  edition  of 
the  British  Pharmacopceia.  Few  persons  competent  to 
form  an  opinion  would  dissent  from  the  wisdom  and  ex- 
pediency of  such  a course,  but  until  it  is  authoritatively 
known  whether  the  Medical  Council  intend  to  adhere  to 
the  present,  or  to  issue  an  amended  edition  of  their  Phar- 
macopoeia, it  would  he  idle  to  devote  much  time  or  expend 
money  on  a book  supplementary  to  the  present  edition  of 
the  British  Pharmacopceia.  I am,  &c. 

The  Editor  or  “ Phillips’  Translation  or 
the  London  Pharmacopoeia,'*  1851. 

16,  Park  Terrace,  Highbury,  N , August  15. 

[In  the  opinion  of  eminent  lawyers  it  is  very  doubtful 
whether  a copyright  can  exist  in  a book  like  the 
Pharmacopceia,  which  is  binding  on  a section  of  the 
community.  In  any  case  there  can  be  no  difficulty  in 
evading  the  law,  as  is  done  when  an  Act  of  Parliament 
is  published  with  notes  and  forms.— Ed.  C.  JV.] 


On  Print  ions  Among  the  Equivalents. 

To  the  Editor  of  the  Chemical  News*. 

Sir, — In  addition  to  the  facts  stated  in  my  late  communi- 
cation, may  I be  permitted  to  ohaerve  that  if  the  elements 
are  arranged  in  the  order  of  their  equivalents,  calling  hy- 
drogen 1,  lithium  2,  glucinum  3,  boron  4,  and  so  on  (a 
separate  number  being  attached  to  each  element  having  a 
distinct  equivalent  of  its  own,  and  where  two  elements 
happen  to  have  the  same  equivalent,  both  being  designated 
by  the  same  number),  it  will  be  observed  that  elements 
having  consecutive  numbers  frequently  either  belong  to 
the  same  group  or  occupy  similar  positions  in  different 
groups,  as  in  the  following  examples : — 


No 

’ 

No. 

1 No. 

1 

No. 

No. 

N 1 

6 

1 p 

•1 

Aa 

16 

I 8b 

40 

m 

$4 

0 1 

7 

8 

•4 

So 

*7 

■r. 

♦* 

o» 

5° 

FI 

N 

Cl 

Hr 

a 

1 

4' 

Ka 

9 

K 

16 

Kb 

*9 

c 

41 

n 1 

ft 

mk 

10 

C* 

*7 

Sr  1 

JO 

I B* 

44 

Fb  i 

' n 

Here  the  difference  between  the  number  of  tho  lowest 
member  of  a group  and  that  immediately  above  it  is  7 ; in 
oilier  words,  the  eighth  element  starting  from  a given  one 
is  a kind  of  repetition  of  the  first,  like  the  eighth  note  of 
an  octave  in  music.  The  differences  between  the  numbers 
of  the  other  members  of  a group  are  frequently  twice  as 
great ; thtiB  in  the  nitrogen  group,  between  X and  P there 
are  7 elements;  between  T and  As,  13  ; between  Aa  and 
Sb,  14  ; and  between  Sb  and  Bi,  14. 

In  conclusion,  I may  remark  that  just  ns  we  have  several 
examples  of  the  apparent  existence  of  triads,  the  extremi- 
ties of  which  arc  known,  whilst  their  centres  ure  wanting 
(such  as  the  metals  of  the  platinum  group,  which  may  be 
conceived  to  be  the  extremities  of  three  distinct  triads, 
and  perhaps  also  silver  and  gold  may  be  related  to  each 
other  in  this  manner),  so  we  may  look  upon  certain  of  the 
elements,  e.g .,  Mn,  Fe,  Co,  Ni,  and  Cu,  as  the  centre*  of 
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triad*,  the  extremes  of  which  are  at  present  unknown,  or , 
perhaps,  in  some  instances  only  unrecognised. 

I am.  &c. 

Jonx  A.  R Newlands,  F.C.S. 

Laboratory,  19,  Great  St.  Helen*,  E.C.,  August  8. 

Equivalent  of  Indium. 

To  the  Editor  of  the  Chemical  News. 

Sib, — In  reply  to  “ Inquirer,"  who  asks  me  to  give  him 
some  idea  of  the  equivalent  of  indium,  I am  afraid  that 
our  knowledge  of  this  metal  is  too  imperfect  to  enable  us 
to  give  a satisfactory  answer  to  such  a question. 

Professor  Roscoe  has  stated  (Chemical  News,  June  *5, 
1864),  that  indium  “in  its  chemical  relations  resembles 
zinc,  with  which  it  is  associated  in  nature,"  and  taking 
this  statement  os  the  best  existing  basis  on  which  to  build 
our  notions  regarding  its  equivalent,  we  should  expect  to 
find  that  the  atomic  weight  of  indium  bears  some  simple 
relation  to  those  of  the  zinc  group,  including  under  that 
term  magnesium,  zinc,  cadmium,  and,  pertixps,  mercury. 
The  equivalent  of  indinm,  then,  may  prove  to  be  identical, 
or  nearly  so,  with  those  of  zino  or  cadmium.  I leave 
magnesium  out  of  the  question,  os  it  is  not  likely  that 
indium,  from  its  known  properties,  has  an  equivalent 
lower  than  50.  It  is  also  just  possible  that  indium  may 
occupy  a position  in  the  zinc  group  similar  to  that  of 
thallium  among  the  alkali  metals,  in  which  case  the 
equivalent  of  indium  would  be  181,  or  thereabouts. 

I am,  &c.  John  A.  R.  Nkw  lands,  F.C.S. 

Laboratory,  19,  Groat  8t.  Helena,  E.C.,  August  15, 

Numerical  Relatione  of  Equivalents. 

To  the  Editor  of  the  Chemical  Nbw'9. 

Sib, — Few  would  call  chemistry  a mathematical  science ; 
and,  such  being  the  case,  I -appeal  against  its  being  treated 
mathematically,  as  it  was  by  Mr.  Newlands  in  your  im- 
pression of  the  30th  ult. 

Mr.  Newlands  there  gave  a table  constructed  for  the 
purpose  of  disproving  that  “ the  atomic  weights  are 
multiples  of  eight  but  in  so  doing  he  deals  with  a state- 
ment which  no  one  would  for  a moment  make,  mathe- 
matically speaking. 

My  assertion  tvas  that  the  atomic  weights  are,  with  few 
exceptions,  either  exactly  or  very  nearly  muliiples  of 
eight,  and  I would  submit  that  it  is  too  much  to  require 
that  if  the  atomic  weights  are  approximately  multiples  of 
eight,  therefore  any  ditferences  between  them  must  be 
likewise  multiples  of  eight. 

Granting  necessarily  some  amount  of  latitude  (for 
atomic  weights  being  merely  results  of  experiment,  and 
not  mathematical,  are  therefore  subject  to  error),  it  is 
easy  to  see  that  the  difference  between  two  atomic  w eights 
which  are  both  close  approximations  to  a multiple  of 
eight  .may  bo  very  large,  owing  to  divergence  in  opposite 
directions — e.q.,  lithium  and  glucinum  both  differ  from 
eight  by  one,  but  in  different  directions,  and  therefore 
the  difference  between  them  is  two;  the  same  may  be 
said  of  iodine  (117),  and  tellurium  (129),  each  differing 
from  (8  k 16*=)  128  by  one,  yet  from  one  another  by  two. 
As  a strong  point  in  favour  of  this  law,  I would  point  to 
the  list  of  atomic  weights,  fifteen  in  number,  placed  at  the 
bottom  of  my  former  note,  which  are  exactly  multiples 
of  eight. 

In  conclusion,  I would  state  that  the  atomic  weights 
which  I have  employed  are  those  given  in  Professor 
Williamson's  paper  in  the  Journal  of  the  Chemical  Society 
for  June  last.  I am,  Stc.  Stcdiosus. 


MISCELLANEOUS. 

Trial  for  VI  an  slaughter. — The  assistant  of  Messrs. 
Clay  and  Abrahams,  of  Liverpool,  who  some  time  ago 
dispensed  strychnine  for  James’s  powder,  was  tried  lor 


manslaughter  last  week  and  acquitted.  It  was  sta'ed  in 
evidence  that  the  strychnine  was  kept  powdered  for  con- 
venience in  dispensing. 

Poisoning  l»y  Calabar  Beans(f) — Tho  newspapers 

contain  an  account  of  the  poisoning  of  seventy  children 
at  Liverpool  from  eating  calabar  beans.  It  is  hardly 
likely  that  the  poison  v.aa  calabar  bean;  it  is  more  pro- 
bable that  what  the  children  ate  were  Jatropha  nuts  ; and 
it  will  be  remembered  that  a similar  cose  happened  with 
thirty  boys  only  a short  time  ago. 

A c©io«ri«*»*  Vurnitii. — At  the  time  the  process  of 
varnish-making  by  Luning  was  laid  before  the  Society  of 
Arts',  Mr.  Field  put  in  a claim,  when  both  the  processes 
and  products  were  found  to  answer  the  intended  purpose, 
and  the  claimants  were  awarded  twenty  guineas  each.  Mr. 
Field  describes  his  process  as  follows  : — Six  ounces  of 
shellac,  coarsely  powdered,  are  to  be  dissolved  by  gentle 
heat  in  a pint  of  spirits  of  wine  ; to  this  is  to  be  added  a 
bleaching  liquor  made  by  dissolving  carbo;  at**  ot  potash, 
and  then  impregnating  it  with  chlorine  gas  till  the  solu- 
tion becomes  slightly  coloured.  Of  this  bl.  aching  liquor 
add  one  or  two  ounce-*  to  the  spirituous  aoluti.  n of  lac, 
and  stir  the  whole  well  together.  Effervesc*  nc**  takes 
place.  When  this  ceases  add  more  of  the  bleaching  liquor, 
and  thus  proceed  till  the  colour  of  the  mixture  has  be- 
come pale.  A second  bleaching  liquor  is  now  to  be  added, 
made  by  diluting  muriatic  acid  with  thrice  its  bulk  of 
water',  and  dropping  into  it  pulverised  red  lead  till  the  last 
added  portions  do  not  become  white.  Of  this  acid  bleach- 
ing liquor  small  quantities  at  a time  are  to  be  added  to 
the  half-bleached  lac  solution,  allowing  the  effervescence 
which  takes  place  on  each  addition  to  cease  before  a fresh 
portion  is  poured  in.  This  is  to  be  continued  until  the  lac, 
now  white,  separates  from  the  liquor.  The  supernatant 
fluid  is  now  to  be  poured  away,  the  lac  well  washed  in 
repeated  waters,  and  finally  wrung  os  dry  an  possible  in  a 
cloth.  The  lac  obtained  by  the  foregoing  process  is  to  be 
dissolved  in  a pint  of  alcohol,  more  or  less,  according  to 
the  required  strength  of  the  varnish  ; and,  after  standing 
for  some  time  in  a gentle  heat,  the  clear  liquor— which  is 
the  varnish— is  to  be  poured  off  front  the  sediment.  When 
the  processes  of  Luning  and  Field  came  before  the  Society 
of  Arts,  the  Editor  of  the  Frank  in  Journal  (Philadelphia) 
made  known  the  process  of  Dr.  Hare,  in  which  he  stated 
that  “ all  the  objects  sought  for  were  perfectly  attained, 
and  left  nothing  to  desire,  save  on  the  score  of  economy." 
The  following  was  Dr.  Hare’s  process:— Dissolve  in  an  iron 
kettle  one  part  of  pearlash  in  about  eight  parts  of  water, 
add  one  part  of  seed  or  shellac,  and  heat  the  whole  to 
ebullition.  When  the  lac  is  dissolved,  cool  the  solution, 
and  impregnate  it  with  chlorine  till  the  lac  is  all  precipi- 
tated. The  precipitate  is  white,  but  Its  colour  is  deepened 
by  washing  and  consolidation.  Dissolve  in  alcohol.  Lac 
bleached  by  this  process  yields  a varnish  as  free  from 
colour  as  any  copal. — British  Journal  of  Photoyrajihy. 
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%*  In  publishing  letter*  from  our  C'orreapondents  we  do  not  thereby 
adopt  the  views  of  the  wriUr*.  Our  intention  to  grte  both  side*  of  u 
u ration  will  frequently  obligo  u»  to  publish  opinion*  with  which  we 
o not  agree. 


%*  All  EJUoi'ial  Communicat ions  are  to  be  addressed  to  the  Eorroa, 
and  A diertit&itents  and  Brunets  Contmuntfaiiou  to  the  Pl’BUSUEK,  ul 
the  Office,  i,  Wlno  Office  Court,  Fleet  Street,  London,  E C. 


We  have  to  acknowledge  with  thank*  the  receipt  of  tbs  Report,  for 
186}.  of  the  Commissioner  «f  Patent*  for  ilie  United  8»s*cm,  wj  h two 
volume*  of  pHtent*  mid  drawing*,  liberally  forwarded  by  the  Govern- 
ment of  the  United  St  tee. 

A 0 — lYecipitato  it  In  the  metallic  -t>te  by  placi?  g a sirip  of 
copper  In  tho  notation.  The  prvdpituto  will  bo  pure  aiivcr 
A Student  should  write  to  Mr.  U.  Cole  at  the  Museum.  South 
Remington.  ^ 
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By  M.  A.  Wcbw. 
Referred  to  in  Lectures  I.  and  II. 


Eiomcnta. 

Symbols 
of  utoinic 
weight*. 

New  atomic 
weigh  w. 

Atomic  weight*  of  Berzelius. 

Atomic 
weights  of 
Ocrliardt. 

Symbol* 
of  ©quivaJeata. 

Equivalent 

weights. 

Hydrogen 

H 

i 

X 

t 

H 

I 

Oxygen  . 

0* 

1 6 

16 

16 

O 

8 

Nitrogen  . 

N 

14 

>4*02 

•4 

N 

*4 

Chlorine  . 

Cl 

3 S'5 

35*5* 

35'5 

Cl 

3S'S 

Bromine  . 

Hr 

So 

80 

Hr 

80 

Iodine 

I 

1 *7 

127*08 

**7 

I 

**7 

Fluorine  . 

FI 

*9 

18-70 

*9 

FI 

*9 

Sulphur  . 

S 

3* 

3***7 

5» 

S 

16 

Selenium  . 

Se 

79*5 

7937 

79*5 

Sc 

39*7 

Tellurium 

Te 

ti? 

>18-48 

*29 

Tc 

64 

Phosphorus 

* 

P 

31 

3*4* 

3* 

p 

3* 

Arseuic  . 

As 

75 

7522 

75 

As 

75 

Carbon 

C 

12 

12*04 

11 

c 

6 

Boron  t . 

Bo 

11 

21*82,  of  which  the  J 
= 1091 

1 1 

Bo 

10*9 

Siliciam  . 

Si 

28 

44*5* » of  which  the$ 
= 29*66 

»» 

Si 

*4 

Zirconium  | 

y.r 

S9-fi 

67*26,  of  which  the  « 

it 

Zr 

44-8 

Potassium 

K 

39** 

78-47 

39 

K 

39 

Sodium  . 

Na 

*3 

46-43 

*3 

Na 

*3 

Lithium  . 

Li 

7 

1308 

7 

Li 

7 

Silver 

AS 

108 

116-19 

108 

Agr 

108 

Barium  . 

Da 

>37 

137-06 

68-5 

Ba 

68*5 

Strontium 

Sr 

87-5 

87-48 

43*75 

Sr 

43*8 

Calcium  . 

Ca 

4° 

40-31 

20 

Ca 

20 

Magnesium 

Mo 

l* 

*5*34 

11 

Mg 

1 2 

Aluminium 

Al 

i7 

*7*39 

• 3*75 

Al 

*3*7 

Manganese 

Mn 

55 

55*3 

*7*5 

Mn 

*7-5 

Chromium 

Cr 

J3'S  - 

51*70 

26*15 

Cr 

*6*7 

Uranium  . 

U 

lio 

118-88 

60 

u 

60 

Iron . 

Fe 

56*17 

18 

Fe 

18 

Cobalt  » 

Co 

59 

59*°7 

*95 

Co 

*9*5 

Nickel  . 

AT 

59 

59  <9 

*95 

Ni 

*9*5 

Zinc 

Zn 

65* 

65*16 

31-6 

Zu 

31*6 

Cadmium . 

Cd 

112 

1 1 1*66 

56 

Cd 

S6 

Copper  • 

Cu 

63*5 

63-39 

3|-75 

Cu 

31-7 

Lead 

l'b 

207 

207*47 

i°3*5 

Pb 

103-5 

Bismuth  . 

Bi 

210 

213*20 

110 

Hi 

*10 

Tin  . 

Sn 

ll8 

117-83 

5« 

Sn 

59 

Titanium . 

Ti 

5° 

48-3 

137-3* 

Ti 

*j 

Tungalen . 

• 

Wo 

*8+ 

190-44 

9* 

Wo 

9* 

Molybdenum 

Mo 

96 

95*53 

48 

Mo 

4* 

Vanadium 

Va 

1 37** 

•37*3* 

48 

Vd 

68-s 

Antimony 

Sb 

122 

11914 

111 

Sb 

>12 

Mercury  . 

1*9 

200 

200*52 

100 

{*& 

loo 

Rhodium  . 

1th 

104-4 

I04‘48 

»>  »♦ 

Rh 

5* 

Palladium 

Pd 

106*6 

106*64 

»>  »» 

Pd 

531 

Platinum . 

Pt 

>97 

*9744 

98-5 

Pt 

98-7 

Iridium  . 

• 

Ir 

198 

*97*44 

9«*5 

Ir 

99 

Ruthenium 

Ru 

104-4 

»♦  »i 

Ru 

ji-s 

Osmium  . 

Ol 

<99** 

19913 

°» 

99*5 

Gold 

Au 

'97 

196  98 

Au 

*97 

• Italics  fire  used  iostesd  of  barred  letters  for  cho  ■ oubto  • qulraleuts. 


t The  vut>>ur  dandtte*  of  tbe  t-Ll'uldc*  of  i»*ron  and  •nliriam  «>b  lg«  us  to  ruprcwmt  them  *»  BoC!  < and  81CU  ; ►■ore  and  sill  ic  aci-t  will 
thcief-T*  be  BojUa  and  SiOg.  We  thus  hoirc  the  atomic  weight  lieuelius  attributed  to  boron,  and  take  two-tblrda  of  that  be  adopted  tax 
aUidum. 

| Berzelius  ropr«aant«d  ztroonia  m ZtiOs,  la  adopting  the  formula  2r0  a we  increase  the  atomic  weight  of  zirconium  to  f. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


Research**  on  Oxygen,  by  Dr.  G.  Meissner. 

(Cuniinv.td  /rota  page  74.) 

The  greater  part  of  the  gas  evolved  in  the  process  last 
described  is,  in  fact,  only  ordinary  oxygen,  and,  as  was 
said,  but  a very  weak  solution  of  oxygenated  water  is 
obtained.  A much  stronger  solution  may  be  procured 
by  decomposing  peroxide  of  barium  with  carbonic  acid, 
•imply  passing  tne  acid  through  water  mixed  with  the 
peroxide.  The  greater  part  of  the  oxygen  set  free  in 
this  way  combines  with  the  water,  and  we  obtain  in  a 
•hoit  time  a very  concentrated  solution — so  concen- 
trated, in  fact,  that  it  will  begin  to  decompose  on  ex- 
posure to  light. 

Tlie  most  delicate  test  for  peroxide  of  hydrogen  the 
author  found  to  be  that  given  by  Schdnbein — viz., 
iodide  of  potassium  assisted  by  protosulphato  of  iron. 
By  these  reagents  Schdnbein  was  able  to  recognise 
distinctly  the  presence  of  rofamth  in  a solution.  Very 
dilute  solutions  both  of  the  iodide  of  potassium  and  the 
protosulphate  of  iron  must  be  employed. 

Meissner,  like  Schdnbein,  believes  that  a perfectly 
neutral  solution  of  pure  peroxide  of  hydrogen  alone  will 
not  decompose  iodide  of  potassium,  but  with  a 11  dis- 
posing” agent  like  the  protosulphate  of  iron  the  reaction 
takes  place  immediately.  Certain  precautions  are 
necessary  in  applying  the  test.  The  iodide  of  potassium 
with  a little  starch  must  first  be  mixed  with  the  solution 
of  the  peroxide,  and  the  solution  of  protosulphute  added 
drop  by  drop  to  the  mixture,  waiting  a short  time  be- 
tween the  addition  of  the  drops  for  the  blue  colour  to 
form.  If  too  much  protosulphate  of  iron  be  added,  no 
iodine  is  set  free.  The  author  accounts  for  this  by  sup- 
posing that  the  first  action  which  takes  place  is  the 
oxidation  of  the  protosulphate  to  the  state  of  insoluble 
basic  sulphate,  and  the  action  proceeding  involves  the 
iodide  of  potassium;  but  if  too  much  sulphate  of  iron 
is  added  the  whole  of  the  oxygen  liberated  is  used  up  in 
converting  protosulphate  into  basic  sulphate. 

In  continuation  of  his  notice  of  the  tests  for  HO,,  the 
author  mentions  the  fact  first  observed  by  Schonheiu — 
that  the  presence  of  a small  quantity  of  acid — sulphuric, 
nitric,  or  hydrochloric— in  the  solution  prevents  the  de- 
composition of  iodide  of  potassium  (for  some  time,  at  all 
events),  most  probably  by  increasing  the  stability  of  the 
compound.  But  he  adds  that  if  the  acid  be  introduced 
into  a mixture— the  iodide  with  a neutral  solution  of 
HO. — a decomposition  takes  place  immediately. 

Meissner  proceeds  to  show’  that  a very  feebly  acidu-  ! 
lated  solution  of  iodide  of  potassium,  which  contains  no 
trace  of  iodate,  gradually  decomposes— a fact  previously 
noticed  by  Baumert  and  Andrews ; and  he  specially 
cautions  the  experimenter  against  the  use  of  common 
commercial  iodide,  which  usually  contains  iodate,  or  even 
pure  iodide  which  has  been  kept  in  the  laboratory  where 
ozone  is  evolved ; for  he  has  found  that  in  the  latter  case 
the  crystals,  without  losing  their  whiteness,  become 
partially  converted  into  iodate.  He  then  remarks  on 
the  difference  between  the  action  of  acids  and  the  proto- 
sulphate of  iron  oti  the  mixed  solutions  of  HO*  and 
iodide  of  potassium.  The  former,  he  says,  decompose 
the  iodide  and  in duco  the  decomposition  of  the  H02; 
the  latter,  he  states,  decomposes  the  HO*,  and  induces 
the  decomposition  of  the  iodide. 

The  decomposition  of  iodide  of  potassium  with  IIO, on 
the  addition  of  an  acid  is  by  no  means  so  sensitive  ft  test 
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as  the  reaction  with  protosulphate  of  iron,  and  is,  besides, 
open  to  tho  objection  that  it  may  only  show  the  presence 
of  iodate  of  potash. 

Meissner  next  refers  to  Schonbein’s  discovery  of  the 
resence  of  antozonc  in  the  fluor  spar  found  at  Welsen- 
orf.  He  repented  and  confirmed  all  Sclidnbein's  expe- 
riments with  this  curious  substance.  It  was  found  that 
when  a small  quantity  of  the  spar  was  rubbed  in  a porcelain 
mortar  with  just  sufficient  water  to  cover  it,  the  water, 
when  filtered,  gave  all  the  reactions  of  a solution  of  H02. 
The  behaviour  of  the  water  with  the  iodide  of  potassium 
differs  somewhat,  according  as  it  is  rubbed  for  a long  or 
a short  time  with  the  spar.  If  nibbed  but  for  a short 
time,  the  addition  of  the  iodide  of  potassium  results  in 
tho  instantaneous  separation  of  & very  small  amount  of 
iodine ; when  tho  rubbing  is  continued  for  some  time, 
however,  the  mixture  of  water  and  iodido  will  remain 
colourless  for  at  least  a minute,  but  the  addition  of  solu- 
tion of  protosulphate  of  iron  will  immediately  cause  the 
decomposition  of  the  iodide.  Tho  author  agrees  with 
Schdnbein  in  supposing  that  in  the  former  case  the  water 
contains  free  antozone  simply  dissolved,  while  by  longer 
rubbing  it  becomes  perfectly  combined.  This  view  is 
confirmed  by  the  fact  that  the  water  which  has  been 
rubbed  but  for  a short  time  and  decomposes  the  iodide, 
loses  its  power  to  do  so  after  a short  boihng,  which  suf- 
fices to  drive  off  free  antozone,  but  does  not  destroy  per- 
oxide of  hydrogen. 

We  need  not  follow  the  author  through  the  other 
experiments  by  which  he  satisfied  himself  that  the  reac- 
tions of  the  fluor  spar  water  were  really  those  of  peroxide 
of  hydrogen,  of  which  he  entertains  no  doubt.  Ho  has 
nothing  to  sav  on  the  state  ;n  which  antozone  exists  in 
the  Welsendorf  spar,  nor  does  he  explain  how  it  is  de- 
veloped by  the  rubbing,  bat  he  states  that  he  has 
experimented  with  a variety  of  other  spars  and  minerals, 
some  of  which  evolve  a peculiar  smell  when  rubbed,  but 
with  no  one  has  he  been  able  to  produce  the  smallest 
trace  of  antozone. 

The  next  so-called  antozonide  examined  was  oxidised 
oil  of  turpentine.  This  the  author  found  to  present  the 
same  reactions  as  the  water  nibbed  with  Welsendorf 
spar,  and  hence  he  concludes  that  this  also  contains  per- 
oxide of  hydrogen,  and  also  a “ disposing”  agent  which, 
like  protosulphute  of  iron,  induces  the  decomposition  of 
iodide  of  potassium. 

(To  bo  continued.) 


On  the  Properties  of  Silicic  Acid  and  other  analogous 
Colloidal  Substances,*  by  THOMAS  GRAHAM,  F.R.8. 

(PRELIMINARY  NOTICE.) 

The  prevalent  notions  respecting  solubility  have  been 
derived  chiefly  from  observations  on  crystalline  salts,  and 
are  very  imperfectly  applicable  to  the  class  of  colloidal 
substances.  Hydrated  silicic  acid,  for  instance,  when  in 
the  soluble  con  Jition,  is,  properly  speaking,  a liquid  body, 
like  alcohol,  miscible  with  water  in  all  proportions.  \ve 
have  no  degrees  of  solubility  to  speak  of  with  respect 
to  silicic  acid,  like  the  degrees  of  solubility  of  a salt, 
unless  it  be  with  reference  to  silicic  acid  in  the  gelatinous 
condition,  which  is  usually  looked  upon  os  destitute  of 
solubility.  The  jelly  of  silicic  acid  may  be  more  or  less 
rich  in  combined  water,  as  it  is  first  prepared,  and  it 
appears  to  be  soluble  in  proportion  to  the  extent  of  its 
hydrution.  A jelly  containing  1 per  cent,  of  silicic  acid 
gives  with  cold  water  a solution  containing  about  » of 
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silicic  acid  in  500a  water;  a jelly  containing  5 per  cent, 
of  silicic  acid  gives  a solution  containing  about  1 part 
of  acid  in  10,000  water.  A less  hydrated  jelly  than  the 
last  mentioned  is  still  less  soluble ; and  finally,  when 
the  jelly  is  rendered  anhydrous,  it  gives  gummy-looking 
white  mosses,  which  appear  to  be  absolutely  insoluble, 
like  the  light  dusty  silicic  acid  obtained  by  drying  a jelly 
charged  with  salts  in  the  ordinary  analysis  of  a silicate. 

The  liquidity  of  silicic  acid  is  only  effected  by  a change, 
which  is  permanent  (namely,  coagulation  or  pectisation), 
by  which  the  acid  is  converted  into  the  gelatinous  or 
pectous  form,  and  loses  its  miscibility  with  water.  The 
liquidity  is  permanent  in  proportion  to  the  degree  of 
dilution  of  silicic  acid,  and  appears  to  be  favoured  by  a 
low  temperature.  It  is  opposed,  on  the  contrary,  by 
concentration,  and  by  elevation  of  temperature.  A 
liquid  silicio  acid  of  10  or  is  percent,  poetises  spon- 
taneously in  a few  hours  at  the  ordinary  temperature, 
and  immediately  when  heated.  A liquid  of  5 per  cent, 
may  be  preserved  for  five  or  six  days  ; a liquid  of  1 per 
for  two  or  three  months;  and  a liquid  of  1 per  ceut.  lias 
not  pectiscd  after  two  years.  Dilute  solutions  of  o-i  per 
cent,  or  less  ore  no  doubt  practically  unalterable  by  time, 
and  hence  the  possibility  of  soluble  silicic  acid  existing 
in  nature.  I may  add,  however,  that  no  solution,  weak 
or  strong,  of  silicic  acid  in  water  has  shown  any  disposi- 
tion to  deposit  crystal »,  but  always  appears  on  drying  as 
a colloidal  glassy  hyalite.  The  formation  of  quartz 
crystals  at  a low  "temperature,  of  so  frequent  occurrence 
in  nature, 'remains  still  a mystery.  I can  only  imagine 
that  such  crystals  are  formed  at  an  inconceivably  slow 
rate,  and  from  solutions  of  silicic  acid  which  are  ex- 
tremely dilute.  Dilution  no  doubt  weakens  the  colloidal 
character  of  substances,  and  may,  therefore,  allow  their 
crystallising  tendency  to  gain  ground  and  devolopo 
itself,  particularly  w here  the  crystal  once  formed  is  com- 
pletely insoluble,  as  with  quartz. 

The  pectisation  of  liquid  silicic  acid  is  expedited  by 
contact  with  solid  matter  in  the  form  of  powder,  lly 
contact  with  powdered  graphite,  which  is  chemically  in- 
active, the  pectisation  of  a 5 per  cent,  silicio  acid  is 
brought  about  in  an  hour  or  two,  and  that  of  a 1 per 
cent,  silicic  acid  in  two  days.  A rise  of  temperature  of 
I*T  C.  was  observed  during  the  formation  of  the  5 per 
cent,  jelly. 

The  ultimate  pectisation  of  silicic  acid  is  preceded  by 
a gradual  thickening  in  the  liquid  itself.  The  flow  of 
liquid  colloids  through  a capillary  tube  is  always  slow 
compared  with  the  flow  of  crystalloid  solutions,  so  that 
a liquid-transpiration-tube  may  be  employed  os  a coiloido- 
scope.  With  a colloidal  liquid  alterable  in  viscosity, 
such  as  silicic  acid,  the  increased  resistance  to  passage 
through  the  colloidoscopc  is  obvious  from  day  to  day. 
Just  before  gelatinising  silicic  acid  flows  like  un  oil. 

A dominating  quality  of  colloids  is  tho  tendency  of 
their  particles  to  adhere,  aggregate,  and  contract.  This 
idio-attraction  is  obvious  in  the  gradual  thickening  of 
the  liquid,  and  when  it  advances  leads  to  pectisation. 
In  the  jeliy  itself,  the  spccifio  contraction  in  question,  or 
synetresis,  still  proceeds,  causing  separation  of  water, 
with  the  division  into  a clot  and  scrum ; and  ending  in 
tho  production  of  a hard  stony  mass,  of  vitreous  stiuc- 
ture,  which  may  be  anhydrous,  or  nearly  so.  when  the 
water  is  allowed  to  escape  by  evaporation.  Tho  intense 
symercsis  of  isinglass  dried  in  a glass  dish  over  sulphuric 
acid  in  cacuo  enables  the  contracting  gelatin  to  tear  up 
the  surface  of  the  glass.  Gloss  itscll  is  a colloid,  and 
the  adhesion  of  colloid  to  colloid  appears  to  be  more 
powerful  than  that  of  colloid  to  crystalloid.  The  gela- 


tin, when  dried  in  the  manner  described  upon  pistes  of 
calespar  and  mica,  did  not  adhere  to  the  crystalline  sur- 
face, but  detached  itself  on  drying.  Polished  plates  of 
gloss  must  not  be  left  in  contact,  as  is  well  known, 
owing  to  the  risk  of  permanent  adhesion  between  their 
surfaces.  The  adhesion  of  broken  masses  of  glacial 
phosphoric  acid  to  each  other  is  an  old  illustration  of 
colloidal  synmresis. 

Bearing  in  mind  that  the  colloidal  phasis  of  matter  is 
the  result  of  a peculiar  attraction  and  aggregation  of 
molecules,  properties  never  entirely  absent  from  matter, 
but  greatly  more  developed  in  some  substances  than  in 
others,  it  is  not  surprising  that  colloidal  characters  spread 
on  both  sides  into  the  liquid  and  solid  conditions.  These 
characters  appear  in  the  viscidity  of  liquids,  and  in  the 
softness  and  adhesiveness  of  certain  crystalline  sub- 
stances. Metaphosphate  of  Boda,  after  fusion  by  heat, 
is  a true  glass  or  colloid;  but  when  this  glass  is  main- 
tained for  a few  minutes  at  a temperature  some  degrees 
under  its  point  of  fusion,  the  glass  assumes  a crystalline 
structure  without  losing  its  transparency.  Notwith- 
standing this  change,  the  low  diffusibilily  of  tlie  salt  is 
preserved,  with  other  characters  of  a colloid.  Water  in 
tho  form  of  ice  has  already  lieen  represented  as  a similar 
intermediate  form,  both  colloid  and  crystalline,  and  in 
the  first  character  adhesive  and  capable  of  reunion  or 
“ regclation." 

It  is  unnecessary  to  return  here  to  the  fact  of  tho 
ready  pectisation  of  liquid  silicic  acid  by  alkaline  salts, 
including  some  of  very  spaiing  solubility,  such  as  car- 
bonate of  lime,  beyond  stating  that  the  presence  of  car- 
bonate of  lime  in  water  was  observed  to  be  incompatible 
with  the  co-existence  of  soluble  silicic  acid,  till  the  pro- 
portion of  the  latter  was  reduced  to  nearly  1 in  10,000 
water. 

Certain  liquid  substances  differ  from  the  salts  in  exer- 
cising little  or  no  pectising  influence  upon  liquid  silicic 
acid.  But,  on  the  other  hand,  none  of  the  liquids  now 
referred  to  appear  to  conduce  to  the  preservation  of  the 
fluidity  of  the  colloid,  at  least  uot  more  than  the  addi- 
tion of  water  would  do.  Among  these  inactive  diluents 
of  silicic  acid  are  found  hydrochloric,  nitric,  acetic,  and 
tartaric  acid,  syrup  of  sugar,  glycerine,  and  alcohol 
But  all  the  liquid  substances  named,  and  many  others 
appear  to  possess  an  important  relation  to  silicic  acid,  of 
a very  different  nature  from  the  poetising  action  of  salts. 
They  are  capable  of  displacing  the  combined  water  of 
tl'.e  silicic  acid  hydrate,  whether  that  hydrate  is  in  the 
liquid  or  gelatinous  condition,  and  givo  new  substitution 
products. 

A liquid  compound  of  alcohol  and  silicic  Bcid  is 
obtained  by  adding  alcohol  to  aqueous  silicic  acid,  and 
then  employing  proper  means  to  withdraw  the  water 
from  the  mixture.  For  that  purpose  the  mixture  con- 
tained in  a rup  may  be  placed  over  dry  carbonate  of 
potash  or  quicklime,  within  the  receiver  of  an  air-pump. 
Or  a dialysing  bag  of  parchment  paper  containing  the 
mixed  alcohol  and  silicic  acid  may  bo  suspended  in  ajar 
of  alcohol : the  water  diffuses  away,  leaving  in  the  bag 
a liquid  composed  of  alcohol  and  silicic  acid  only.  A 
point  to  be  attended  to  is,  that  the  silicic  acid  should 
never  bo  allowed  to  form  more  than  1 per  cent,  of  the 
alcoholic  solution,  otherwise  it  may  gelatinise  during 
the  experiment.  If  I may  bo  allowed  to  distinguish  the 
liquid  and  gelatinous  hydrates  of  silicic  acid  by  the 
irregularly-formed  terms  of  hydrosol  and  hydrogel  of 
silicic  acid,  the  two  corresponding  alcoholic  bodies  now 
introduced  may  be  named  the  ulcosol  and  alcogel  of 
silicic  acid. 
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The  alcotol  of  silicic  acid,  containing  i per  cent,  of 
the  latter,  is  a colourless  liquid,  not  precipitated  by 
water  or  salts,  nor  by  contact  with  insoluble  powders, 
probably  from  the  small  proportion  of  silicic  acid 
present  in  solution.  It  may  be  boiled  and  evaporated 
without  change,  but  is  gelatinised  by  a slight  concentra- 
tion. The  alcohol  is  retained  less  strongly  in  the  alcosol 
of  silicic  acid  than  water  is  in  the  hydrosoi,  but  with 
the  same  varying  force,  a small  portion  of  the  alcohol 
being  held  so  strongly  as  to  char  when  the  reaulting  jelly 
is  rapidly  distilled  at  a high  temperature.  Not  a trace 
of  silicic  ether  is  found  in  any  compound  of  this  class. 
The  jelly  burns  readily  in  the  air,  leaving  the  whole 
silicic  acid  in  the  form  of  a white  ash. 

The  alcogel,  or  solid  compound,  is  readily  prepared  by 
placing  masses  of  gelatinous  silicic  acid,  containing  8 or 
10  per  ceut.  of  the  dry  acid,  in  absolute  alcohol,  and 
changing  the  latter  repeatedly  till  the  water  of  the  hy- 
drogel is  fully  replaced  by  alcohol.  The  alcogel  is  gene- 
rally slightly  opalescent,  and  is  similar  in  aspect  to  the 
hydrogel,  preserving  very  nearly  its  original  bulk.  The 
following  is  the  composition  of  an  alcogcl  carefully  pre- 
pared from  a hydrogel  which  contained  9 35  per  cent,  of 
silicic  add : — 

Alcohol 88' i] 

Water 0-23 

Silicic  acid 11-64 


100*00 

Placed  in  water,  the  alcogel  is  gradually  decomposed — 
alcohol  diffusing  out  and  water  entering  instead,  so  that 
a hydrogel  is  reproduced. 

Farther,  the  alcogel  may  be  made  the  starting  point 
in  the  formation  of  a great  variety  of  other  substitution 
jellies  of  analogous  constitution,  the  only  condition  re- 
quired  appearing  to  be  that  the  new  liquid  and  alcohol 
should  be  intermiscible,  that  is,  interdiffasible  bodies. 
Compounds  of  ether,  benzole,  and  bisulphide  of  carbon 
have  thus  been  produced.  Again,  from  etherogel  another 
series  of  silicic  acid  jellies  may  be  derived,  containing 
fluids  soluble  in  ether,  such  ns  the  tlxed  oils. 

The  preparation  of  tho  glycerine  compound  of  silicic 
acid  is  facilitated  by  the  comparative  fixity  of  that  liquid. 
When  hydrated  silicic  acid  is  first  steeped  in  glycerine, 
and  then  boiled  in  tho  samo  liquid,  water  distils  over, 
without  any  change  in  the  appearance  of  the  jelly, 
except  that  when  formerly  opalescent  it  becomes  now 
entirely  colourless,  and  ceases  to  be  visible  when  coveicd 
by  the  liquid.  Out  a portion  of  the  silicic  acid  is  dis- 
solved, and  a glycerosal  is  produced  at  the  same  time  as 
tho  glycerine  jelly.  A glyoerogel  prepared  from  a 
hydrate  containing  9*35  per  cent,  of  silicic  acid  was 
found  by  a combustion  analysis  to  be  composed  of — 

Glycerine 87-44 

Water 378 

Silicic  acid 8-95 


100-17 

The  glycerogel  has  somewhat  less  bulk  than  the  original 
hydrogel.  When  a glycerine  jelly  is  distilled  by  heat 
it  does  not  fuse,  but  the  whole  of  the  glycerine  comes 
over,  with  a slight  amount  of  decomposition  towards  the 
end  of  the  process. 

The  compound  of  sulphuric  acid,  sulphagel,  is  also 
interesting  from  the  facility  of  its  formation,  and  the 
complete  manner  in  which  the  water  of  the  original 
hydrogel  is  removed.  A mass  of  hydrated  silicic  acid 
may  be  preserved  unbroken  if  it  is  first  plnced  in  sul- 
huric  acid  diluted  with  two  or  three  volumes  of  water, 


and  then  transferred  gradually  to  stronger  acids,  till  at 
last  it  is  placed  in  concentrated  oil  of  vitriol.  The 
tulphagel  sinks  in  the  latter  fluid,  and  may  be  distilled 
with  an  excess  of  it  for  hoars  withoat  losing  its  trans- 
parency or  gelatinous  character.  It  is  always  somewhat 
less  in  bulk  than  tho  primary  hydrogel,  but  not  more,  to 
tho  eye,  than  one-fifth  or  one-sixth  part  of  the  original 
volume.  This  sulphagel  is  transparent  and  colourless. 
When  a sulphagel  is  heated  strongly  in  an  open  vessel, 
the  last  portions  of  the  monohydrated  sulphuric  acid  in 
combination  are  found  to  require  a higher  temperature 
for  their  expulsion  than  the  boiling  point  of  the  acid. 
The  whole  silicic  acid  remains  behind,  forming  a white, 
opaque,  porous  mass,  like  pumice.  A sulphagel  placed 
in  water  is  soon  decomposed,  and  tho  original  hydrogel 
reproduced.  No  permanent  compound  of  sulphuric  and 
silicic  acids,  of  tho  nature  of  a salt,  appears  to  be  formed 
in  any  circumstances.  A sulphagel  placed  in  alcohol 
gives  ultimately  a pure  alcogel.  Similar  jellies  of  silicic 
acid  may  readily  be  formed  with  the  monohydrates  of 
nitric,  acetic,  and  formic  acids,  and  are  all  perfectly 
transparent. 

(To  bo  continual ) 
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On  Digitaline,  by  M.  Lefort. 

The  following  account  of  tho  two  foreign  digitaliues  met 
with  in  commerce  will  be  of  interest  to  English  readers, 
since  this  country  is,  we  believe,  entirely  supplied  with 
the  article  from  Continental  sources : — 

1.  Herman  or  Kolnblr  ssigliallor. — This  is  said 
by  the  author  to  be  made  by  Merck,  of  Darmstadt.  It 
is  of  a yellowish  white  colour,  neutral  to  test  paper,  com- 
pletely and  readily  soluble  in  water  and  alcohol.  It  is, 
on  the  contrary,  but  slightly  soluble  in  ether,  sulphide 
of  carbon,  and  benzole.  Tannin  completely  precipitntea 
it  from  an  aqueous  solution.  In  one  particular  it  will  be 
seen,  that  of  solubility  in  water,  this  article  differs 
essentially  from  that  described  in  the  British  Pharma- 
copoeia. 

When  the  powder  is  dropped  into  hydrochloric  acid  it 
immediately  dissolves,  forming  a yellow  solution,  whioh 
gradually  turns  brown  and  finally  becomes  green.  Tho 
green  colour,  however,  is  leBs  bright  than  that  given  by 
the  insoluble  digitaline  to  be  presently  described,  and  the 
solution  also  remains  transparent  longer. 

As  the  green  colour  is  developed  the  solution  becomes 
turbid,  and  emits  an  odour  resembling  that  of  powdered 
digitalis  or  the  tincture,  and  deposits  a brown  substance, 
winch  seems  to  be  a compound  of  digitalino  or  of  one 
of  the  principles  accompanying  with  hydrochloric  acid. 

When  exposed  to  the  vapour  of  hydrochloric  acid  this 
soluble  digitalino  tarns  rapidly  brown,  but  exhibits  no 
green  colour. 

Examined  by  a microscope  with  a high  power  the 
powder  is  seen  to  consist  of  small  semi-transparent  frag- 
ments, sometimes  presenting  sharp  edges,  but  of  no  defi- 
nite crystalline  form.  An  alcoholic  solution  evaporates 
spontaneously  to  a clear  varnish,  and  no  trace  of  crystal- 
lisation can  be  observed. 

2.  Freartl,  or  Insoluble  lSlarifaltne. — The  colour 

of  French  digitaline  varies  from  a yellowish  white  to  a 
bright  yellow.  It  is  but  very  slightly  soluble  in  cold 
water,  a litre  only  dissolving  about  0-50  gramme  ; it  ia 
very  soluble  in  alcohol.  Sulphuric  ether,  sulphide  of 
carbon,  and  benzole  dissolve  a small  quantity ; tannin 
precipitates  it  from  a saturated  aqueous  solution. 
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The  powder  dropped  into  hydrochloric  acid  gives  a 
yellow  solution  which,  in  a few  minutes,  passes  from  a 
bright  to  a deep  green,  according  to  the  quantity  of 
ditfitulinc  employed;  but  as  the  green  tint  is  produced, 
a deep  green  coloured  substance  is  deposited,  and  a smell 
of  digitalis  is  evolved. 

When  exposed  to  the  vapour  of  hydrochloric  acid  it  is 
first  coloured  jellow,  then  brown*  and  afterwards  green, 
the  characteristic  smell  of  digitalis  becoming  very  appa- 
rent. The  green  powder  (like  the  fresh  powder  of  fox- 
glove leaves)  becomes  partially  decoloiisea  by  exposure 
to  sunlight,  but  the  colour  can  be  restored  by  another 
exposure  to  the  vapours  of  the  acid. 

This  last  reaction  suffices  to  distinguish  between 
soluble  and  insoluble  digitulinc,  and  the  author  considers 
it  sufficient  to  prove  the  presence  of  the  latter. 

An  alcoholic  solution  of  Fiench  digitaiine  (Mentor's), 
left  to  evaporate  spontaneously,  and  then  examined  by 
the  microscope,  showed  a multitude  of  small  spots,  some- 
times round  and  sometimes  oval, which  gave  to  the  residue 
the  cellular  aspect  of  organised  structure*.  This  apnea  ranee 
the  author  considered  to  support  the  opinion  of  Hotnolle, 
w ho  supposed  that  insoluble  digitaiine  was  never  a single 
and  constant  product ; and  he,  in  fact,  determined  that 
French  digitaiine  contained  somo  volatile  matter  which 
communicated  its  characteristic  odour. 

The  whole  of  M.  Lcfort’s  experiments  showfed  that 
French  and  German  digitaiine  differ  considerably  in  their 
chemical  and  physical  properties,  and  lie  is  disposed  to 
infer  that  as  great  differences  may  bj  found  in  their 
therapeutical  properties. 

With  regard  to  the  separation  of  digitaiine  by  means 
of  dialysis,  the  author  found  that  u simple  solution  of 
the  stibr&hce  quickly  dialysed,  and  the  digitaiine  could 
easily  be  found  in  the  diflusate.  Hut  when  n mixture 
with  animal  and  vegetable  substances  was  placed  on  the 
dialyscr,  the  deposit  obtained  on  evaporating  the  ditfu- 
iate  gave  but  indistinctly  the  characteristic  reactions  of 
digitaiine.  Among  these  characters  the  most  conclusive 
appear  to  be  the  bitterness  of  taste,  the  green  coloration 
of  liquid  hydrochloric  acid,  and  the  development  of  the 
peculiar  odour  of  digitalis  un  exposure  to  the  vapour  of 
hydrochloric  acid. 

[It  may  interest  some  of  our  readers  to  know  that  the 
volume  of  Gmclin’s  “Chemistry”  just  issued  contains 
>m  excellent  account  of  digitalis,  and  the  various  pro- 
cesses for  obtaining  it. — Ed.  C.  N.] 
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UlLU  it*'  properties  Blood,  its  composition,  And  Application  in  tl.o 
refining  of  Mfgar  and  manufacture  of  alt u men.  A tor  men,  !t&  appli- 
cation to  catto '-priming  *ud  photography.  At  tit,  tu  compo-lilon, 
proportua,  bib,!  neat  ion,  and  preservation.  l/ritu,  its  uses.  A few 
words  on  putrefaction. 

In  this  lecture  we  shall  examine  the  composition  of  the 
various  liquid*  secreted  iu  the  human  body  and  in  those 
of  animals,  and  the  uses  to  which  these  fluids  are  applied 
in  arts  and  manufactures. 

Bil». — The  coin  position  and  appearance  of  bile  vary 
greatly  in  different  animals.  Usually  it  is  a yellow,  green, 
or  biown,  thick  fluid,  with  a marked  alkaline  reaction, 

• This  lecture  was  No.  ' I.  when  tlic  ctiiM  tva*  'ieUveicd.  l,ut  tie 
present  order ol  publication  tua  bwn  Adopted,  a*  limgln#  the  whole 
subject  more  systematically  before  the  rea-iur. 
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and  containing  about  14  per  cent,  of  solid  matter,  the 
most  important  constituents  of  which  are,  in  human  bile, 
mucus,  two  colouring  matters,  one  yellow  (cholepprkiAt) 
the  other  green  (biliverdine),  sugar,  albumen,  two  organic 
acids  [cholic  and  choleic),  combined  with  soda,  oleite 
and  margarate  of  soda,  a noti-saponiflable  fatty  matter 
[chofesterine),  and  several  mineral  salts.  The  two  most 
interesting  substances  in  bile  are  choleic  acid  and 
choleEtcrine,  which  when  produced  in  undue  proportion, 
give  rise  to  those  calculi,  the  passage  of  which  through 
the  biliary  duct  is  so  dangerous  and  painful.  One  of  the 
most  valuable  papers  published  of  late  is  th«t  of  Mr.  0. 
Kemp,  in  the  Transactions  of  the  ltoyal  Society,  on  ih« 
conversion  of  the  hepatic  bile  into  ceatic,— thus  he  has 
shown  that  ns  the  former  is  secreted  by  the  liver,  and 
arrives  by  the  biliary  duct  into  the  gall  bladder,  it  is 
there  converted  into  cestic  bile  by  meant  of  a special  fer- 
mentation induced  by  a mucus  secreted  in  the  walls  of 
the  gall  bladder.  It  is  believed  by  most  physiologist* 
that  the  principal  function  of  bile  is  to  neutralise  the 
acid  fluids  resulting  from  digestion  in  the  stomach,  a* they 
enter  the  small  intestines,  rendering  them  better  adapted 
for  their  sojourn  there,  and  also  facilitating  their  fermenta- 
tion, one  of  the  most  important  phenomena  of  digestion. 
The  employment  of  bile  a*  a scouring  (agent  hu  much 
diminished  of  late  years  owing  to  the  substitution  for  it  of 
ben/.im*  and  Sherwood  spirit. 

Blood . — The  study  of  this  all-important  fluid  is  mc*t 
interesting,  in  a physiological  point  of  view,  for  the  twenty- 
seven  pounds  of  blood  (the  average  amount  in  an  adult) 
which  travel*  through  the  whole  of  tlic  human  frame  in 
about  three  minutes,  fulfils  three  distinct  functions— viz., 
it  carries  the  various  elements  of  food,  as  modified  by 
digestion,  into  the  different  parts  of  the  body  requiring 
them  ; it  helps  to  remove  from  the  system  those  sub- 
stances which  have  fulfilled  their  required  functions  In  it, 
and  which  have  been  rendered  useless  by  the  wear  and 
tear  of  life ; and  it  conveys  through  the  system  the  best 
generated  by  the  oxidation,  through  respiration,  of  the 
aubatanocs  which  have  been  absorbed  during  digestion,  as 
w ell  as  of  those  which  have  performed  their  part  in  the 
human  economy,  and  require  to  be  removed  therefrom. 
It  will,  therefore,  be  easily  understood  that  blood  must  be 
a complicated  fluid  ; and  the  following  tabic  will  give  *n 
idea  of  the  truth  of  this  assertion  : — 
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It  will  facilitate  our  study  of  this  complicated  fluid  if 
class  the  various  compounds  existing  in  it  ut.der  *i* 
different  heads.  Firstly,  if  blood,  immediately  after  beiflf 
drawn  iroin  an  animal,  is  whipped  with  a birchiod,  thf 
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ends  of  the  twigs  will  have  hanging  from  them  a stringy 
mass,  which  after  being  well  washed  is  grey  and  elastic, 
and  U called  fibrine.  Secondly,  if  the  bloud  so  treated  is 
mixed  with  a solution  of  sulphate  of  soda  of  sp.  gr.  i*i6, 
and  the  whole  thrown  on  a filter,  the  curpusclet  and  the 
colouring  matter  called  hemutosine,  will  remain  on  the 
filter,  and  these  substances,  with  the  fibrine,  form,  as 
shown  in  the  table,  the  clot  of  blood.  Further,  if  the 
matter  left  on  the  filter  is  treated  with  concentrated  acetic 
acid,  the  colouring  matter  is  dissolved  and  the  corpuscles 
are  left  as  yellow  discs.  Thirdly,  on  boiling  the  fluid 
which  passes  through  the  filter,  albumen  is  coagulated  and 
can  be  easily  separated,  leaving  water  and  a few  saline 
substances  which  are  easily  separated  by  evaporating  the 
liquid  portion  Allow  me  now  to  add  a few  remarks  on 
some  of  the  substances  above  mentioned.  Fibrine  repre- 
sents the  fibrous  or  muscular  part  of  animals,  but  has 
no  direct  application  in  manufactures.  The  blood  corpus- 
cles in  man  are  ellipsoid  discs,  containing  the  colouring 
matter  of  blood.  The  moat  interesting  fact  connected 
with  the  latter  is  that  it  is  united  with  u compound  con- 
twining  Iron  i and  although  iron  does  not  appear  to  be  an 
integral  part  of  the  colour,  still  its  presence  appears  essen- 
tial to  the  existence  of  the  colour  itself.  The  external 
part  of  the  discs  is  composed  of  fibrine,  whilst  the  interior 
contains  an  albuminous  fluid  (which  differs  from  the 
albumen  of  the  serum  in  the  fact  that  it  is  not  coagulated 
by  heat)  and  which  is  called  glubuline.  The  relative  pro- 
portion of  fibrine,  gkobuline,  and  hematosine,  vary  con- 
siderably in  different  individuals,  according  to  health,  age, 
and  sex,  and  even  during  the  process  of  digestion.  When 
blood  is  examined  under  the  microscope,  large  colourless 
lobules  are  found  to  float  with  those  just  described.  Dr. 
Villiaxn  Roberts,  of  Manchester,  who  has  examined  the 
corpuscles  of  blood,  has  observed  that  when  they  are 
dipped  into  a solution  of  magenta,  they  assume  not  only 
a pink  colour,  but  that  the  nucleus  of  the  disc  acquires  a 
much  deeper  shade.  Further,  that  on  the  sides  of  the 
disc  there  are  small  projections  which  he  calls  pullulutious, 
and  which  acquire  a much  deeper  tint  than  the  remainder 
of  the  discs  when  plunged  into  the  magenta  solution. 
Another  curious  fact  lately  observed  by  M.  Pasteur  is  that 
if  blood  is  kept  for  several  weeks  in  a cold  situation,  air 
being  excluded,  the  corpuscles  disappear,  ami  are  replaced 
by  myriads  of  beautiful  red  well-defined  crystals.  Lastly, 
there  is  a slight  difference  of  composition  between  arterial 


and  venou.  blood. 

Arterial. 

Venous. 

Carbou  

. ...  JO’* 

$57 

Nitrogen  ... 

. ...  1«J 

16*2 

Hydrogen 

...  6-6 

64 

Oxygen 

. ...  »6'3 

»»7 

99 '4 

100*0 

It  1*  stfifigethat  while  blood  ia  so  extensively  employed 
on  the  Continent  In  various  branches  of  manufacture  that 
in  Paris  aoco  tons  of  blood  are  used  by  sugar  refiners 
alone,  hardly  any  auch  application  of  this  fluid  is  made 
in  cmr  own  country.  It  appears  to  me  that  the  explana- 
tion is  to  be  found  in  the  fact  that  on  the  Continent 
beasts  are  generally  slaughtered  in  public  abattoirs,  by 
which  means  many  of  the  refuse  matters  can  be  collected 
with  advantage,  and  without  being  spoilt  «>r  polluted  by 
tmscfupulous  persons,  whilst  In  this  country,  where 
animals  are  slaughtered  In  innumerable  private  slaughur- 
houses.  the  difficulty  and  expense  of  collection,  together 
with  the  absence  of  guarantee  of  quality,  render  the  suc- 
cessful use  of  blood  on  a large  Scale  impracticable.  There 
is  an  additional  advantage  in  the  system  of  public 
abattoirs,  which  I cannot  help  nothing  m passant — vix., 
the  guarantee  thereby  obtained  that  the  public  food  is  not 
famished  from  diseased  animals.  The  only  employment 
of  blood  in  its  integrity  in  this  country  is  as  an  article  of 
diet,  and  to  some  extent  in  the  manufacture  of  prussiate 


of  potash.  The  serum  of  blood  is  sometimes  u«ed  in 
England,  as  well  as  on  the  Continent,  as  one  of  the  sub- 
stances essential  in  the  process  followed  to  communicate 
to  cotton  the  magnificent  colour  called  **  Turkey  red." 

Albumen  (blood). — The  employment  of  this  substance 
in  the  art  of  calico  printing  Is  of  comparatively  recent 
date,  as  it  Is  chiefly  due  to  the  introduction  of  the  tar 
colours  and  pigment  styles  Into  that  att.  To  fix  colours 
with  this  albumen  (or  that  of  egg)  it  is  only  necessary  to 
dissolve  in  a gallon  of  water  several  pounds  of  albumen 
and  gutn  Senegal,  adding  a little  tar  colour,  such  as 
magenta,  &c.,  ot  a pigment,  such  as  ultramarine  blue  ; 
these  mixtures  are  then  printed  on  the  cotton  fabric,  and 
the  colour  fixed  by  the  coagulation  of  the  albumen  under 
the  influence  of  high  pressure  steam.  But  the  quantity 
of  albumen  used  for  this  purpose  has  greatly  decreased 
of  late  years,  owing  to  the  introduction  of  tannin  by  Mr. 
Charles  Lowh  and  myself,  Messrs.  Roberts,  Dale,  and  Co., 
and  Mr.  Gratrix,  and  also  that  of  the  arse n late  of  uutfiina 
by  Mr.  W.  A.  Perkin.  The  substitution  of  mood  albumen 
for  that  of  egg  is  chiefly  due  to  Messrs.  Robtft,  Roger, 
and  Co.,  who,  I believe,  prepare  it  by  separating  carefully 
the  serum  of  blood  from  the  clot,  adding  to  it  a small 
quantity  of  alum  to  separate  any  colouring  matter  that 
may  be  mixed  with  it,  and  evaporating  the  water  of  the 
serum  by  a current  of  air  heated  to  to tr,  which  leaves  the 
albumen  in  the  form  of  yellowish  scales,  freely  soluble 
when  placed  again  in  contact  with  water.  The  most 
abundant  source  of  albumen,  however,  is  the  white  of  egg, 
and,  therefore,  let  us  glance  at  a few  facts  connected  with 
this  substance,  doubly  important  as  an  article  of  manu- 
facture and  as  one  of  food.  To  give  some  idea  of  the 
extensive  use  of  eggs.  I may  state  that  in  Paris  there  are 
annually  consumed  178,000,000  eggs,  weighing  28,000,000 
lbs.  The  composition  of  a hen's  egg  may  be  stated  to  be 
as  follows : — 
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The  following  are  the  respective  compositions  of  the  yolk 
and  whito : — 
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An  egg  may  be  considered  as  consisting  of  four  parts,  the 
shell,  membrane,  white,  and  yolk.  The  shell  is  composed 
of  carbonates  of  lime  and  magnesia,  phosphate  of  lime, 
and  oxide  of  iron,  the  whole  bound  together  by  a nitro- 
sulphuretted  substance.  The  presence  of  sulphur  in  this 
substance,  as  well  as  ill  albumen,  explains  why  eggs  give 
off  sulphuretted  hydrogen  when  boiled.  The  membrane 
lining  the  shell  is  also  a nitro  sulphuretted  substance, 
much  resembling  in  its  composition  that  of  hum.  I have 
already  had  occasion  to  speak  of  the  interesting  composi- 
tion of  the  yolk  of  egg,  when  mentioning  its  application 
in  the  glove  manufacture,  and  on  that  occasion  I drear 
your  attention  to  the  remarkable  substance  called  vitelline, 
and  to  the  peculiar  nature  of  the  fits  contained  in  yo  k of 
eggs,  but  more  especially  the  phospho-gly  .retie  acid,  and 
attributing  to  them  the  peculiar  propert  «-*  imparted  to 
leather  through  their  u»e.  The  white  ot  egg  chiefly  con- 
sists, as  the  above  table  shows,  of  n s distance  called 
albumen,  which  you  will  remember  D a* bo  found  in  blood, 
and,  1 may  add,  that  it  exists  in  the  tap  of  all  plants. 
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Albumen  is  a fluid  of  an  alkaline  reaction,  soluble  in  water, 
and  coagulates  at  1600  when  undiluted,  but  when  dissolved 
in  water  the  temperature  at  which  it  coagulates  is  raised 
according  to  the  extent  of  its  dilution.  Albumen  gives  a 
precipitate  with  all  metallic  salts,  but  one  of  the  most 
characteristic  and  delicate  tests  for  albumen  in  solution  is 
bichloride  of  mercury  or  corrosive  sublimate.  In  fact, 
albumen  is  the  best  antidote  known  to  the  action  of  this 


violent  poison,  when  taken  internally,  as  was  proved  by 
its  saving  the  life  of  a most  eminent  chemist  (Baron 
Thenard)  in  1815.  All  acids,  except  phosphoric  and  acetic, 
precipitate  albumen  from  its  solutions,  but  that  which 
separates  it  with  the  greatest  nicety  is  nitric  acid.  When 
placed  in  contact  with  hydrochloric  acid  for  a few  hours, 
it  assumes  a very  beautiful  purple  colour.  When  albumen 
is  placed  in  shallow  vessels,  and  then  stored  in  a chamber 
where  air  at  ioo°  is  allowed  to  circulate,  the  water  evapor- 
ates, and  leaves  the  solid  albumen  in  the  form  of  yellowish 
semi-transparent  scales,  which,  strange  to  say,  will,  if  kept 
dry,  resist  putrefaction  for  any  length  of  time,  although  in 
its  liquid  form  the  large  amount  of  nitrogen  it  contains 
renders  it  highly  putrescible.  It  is  this  solid  albumen 
which  is  used  by  calico  printers,  as  it  is  easily  dissolved  in 
water,  and  rendered  applicable  to  their  purposes.  Albumen 
is  often  used  in  manufactures  to  clarify  fluids.  In  some 
instances  the  albumen  in  solution  is  added  to  the  fluid  and 
carried  to  the  boil,  when  the  dissolved  albumen  coagu- 
lates, and  in  falling  through  the  fluid  carries  with  it 
mechanically  the  matters  in  suspension,  when  it  is  only 
necessary  to  decant  the  clarified  fluid.  In  others  it  is 
added  at  natural  temperature,  as  in  the  case  of  wines, 
where  the  tannin,  alcohol,  and  acids  are  the  agents  which 
coagulate  the  albumen.  Albumen  was  first  applied  to 
photography  by  Niepce  de  St.  Victor,  in  the  following 
form  He  mixed  together  intimately  10  fluid  ounces  of 
distilled  water  with  the  white  of  10  fresh  eggs  ; to  this  he 
added  100  grains  of  chloride  of  sodium  or  chloride  of 
ammonium.  The  whole  was  well  shaken  in  a bottle  for 
about  ten  minutes,  and  then  allowed  to  stand.  All  that 
was  then  required  was  to  decant  the  clear  liquor,  and 
apply  it  to  the  surfaces  intc  nded  to  receive  the  photogra- 
phic image.  [Here  tho  lecturer  shortly  described  this 
photographic  process,  and  alluded  to  the  recent  applica- 
tion of  the  light  resulting  from  the  combustion  of  mag- 
nesium wire,  manufactured  by  Messrs.  J.  Mellor  and  Co., 
of  Salford,  show'ing  its  applicability  to  photography,  by 
using  this  light  to  take  photographs  during  the  lecture, 
stating  that  the  cost  was  only  a few  pence  ] A great  many 
attempts  have  been  made  to  preserve  eggs  from  decay,  the 
most  successful  of  which  have  been  those  of  Le  Maison 
Cormier  du  Mans,  who  covers  the  egg  with  an  impermeable 
varnish,  packing  them  in  sawdust,  so  that  the  egg  shall 
always  rest  on  one  end.  Another  process  is  that  of  im- 
mersing the  eggs  in  lime  water.  Lastly,  the  whole  of  the 
egg  has  been  emptied  out  of  the  shell  and  evaporated  to 
a solid  mass.  I must  not  conclude  the  subject  of  the 
albuminous  and  vitelline  substances  without  calling  your 
attention  to  the  following  table,  which  will  give  an  idea  of 
the  different  albumens  and  vitellines  which  Mr.  15.  Fremy 
has  succeeded  in  isolating  and  characterising 
Egos  or  Birds. 

Albumen  coagulated  by  heat 

Eudophacine  „ ,,  j All  these  substances 

Albumen  „ acid  > arc  characterised 

Meta  albumen  ,,  neither  j by  containing  sulphur. 
Exophacino  „ „ 

Enos  or  Fishes. 


Ray 

Goldfish 

Carp 

Salmon 

Turtle 


Ichthine 

Ichthidine 


Icthuline  and 
Salmonic  acid 
Eurydine 


. All  these  substances  are 
> characterised  by 
containing  phosphorus, 

J 


(To  bo  continued.) 
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Friday , May  13. 

Joh.v  Scott  Russell,  Esq.,  C.E.,  F.R.8.,  read  a paper 
" On  the  Mechanical  Nature  and  Ueet  of  Gun-cotton .’*• 

Gun-cotton  is  a new  power  coming  under  the  same 
category  as  steam  and  gunpowder.  It  is  highly  dangerous 
to  those  who  do  not  possess  the  necessary  knowledge  and 
•kill ; but,  like  them,  it  enormously  extends  human  power, 
and  like  them,  the  skill  to  use  it  can  be  rightly  and  cer- 
tainly acquired. 

I.  I*  gun-cotton  stronger  than  gunpowder  ? The 
answer  to  this  is,  Yes,  sixfold  stronger. 

By  this  we  mean  that  if  we  take  a given  weight  of  gun- 
cotton, say  4 ounces,  if  we  bore  a hole  >4  inch  in  diameter 
and  3 feet  deep,  into  hard  rock  or  slate,  in  a quarry,  and 
put  4 ounces  of  gun-cotton  into  it,  it  will  occupy  about 
1 foot  of  its  length,  and  the  aperture  being  closed  in  the 
usual  manner,  and  a matchline  led  from  the  charge  to  the 
proper  distance  from  which  to  fire  it ; and  if  we  next  take 
24  ounces  of  best  gunpowder,  bore  a similar  hole,  and 
charge  it  similarly  with  gunpowder,  and  close  it  in  the 
same  wav,  it  has  been  found  that,  on  these  being  ex- 
ploded, the  4 ounces  of  gun-cotton  have  produced  greater 
effect,  in  separating  the  rock  into  pieces,  than  the  a+  ounces 
of  gunpowder.  The  answer  is,  therefore,  that  in  dis- 
ruptive explosion  the  strength  of  gun-cotton  is  sixfold 
that  of  good  gunpowder. 

But  the  disruptive  or  bursting  power  of  gunpowder  is 
not  always  the  quality  for  which  we  value  it  moat,  nor 
the  service  we  require  of  it.  In  mining  rocks,  in  explod- 
ing shells,  in  blowing  up  fortresses,  this  property  is  what 
we  value,  and  this  work  is  what  we  require.  But  wo  do 
not  want  to  burst  our  fowling-pieces,  our  rifles,  our  cannon. 
On  the  contrary,  we  want  to  use  a force  that  shall  project 
the  projectile  out  of  the  gun  without  bursting  the  gun, 
without  straining  the  gun  beyond  a given  moderate  limit, 
which  it  shall  be  able  to  endure.  We  want,  therefore,  a 
service  from  gun-cotton  which  shall  be  the  contrary  of 
destructive  to,  or  disruptive  of,  the  chamber  in  which  it 
does  the  work  of  giving  motion  to  the  projectile. 

This  moderated  and  modified  work,  gun-cotton  can  also 
perform  : and  it  is  the  modern  discovery  of  General  I^nk 
which  has  enabled  us  to  moderate  and  modify  gun-cotton 
to  this  gentler  service.  He  discovered  how  to  organise, 
arrange,  and  dispose  mechanically  of  gun-cotton  in  such 
a way  that  it  should  be  three  times  stronger  than  gun- 
powder. Accordingly  one  of  his  charges  of  gun-cotton, 
weighing  16  ounces,  projected  a 12-pound  solid  round  shot 
with  a speed  of  1416  feet  a second,  while  a charge  of  gun- 
powder of  49  ounces  gave  the  same  shot  a speed  of  1400 
feet  a second.  One-third  of  the  weight  of  gun-cotton  ex- 
ceeded, therefore,  the  threefold  weight  of  gunpowder  in 
useful  effect. 

II.  Is  gun-cotton  more  convenient  than  gunpowder  ? 
This  is  a larger  and  more  various  question  than  the  former, 
and  divides  itself  into  various  subdivisions. 

It  is  well  known  to  sportsmen,  to  soldiers,  to  artillery- 
men, that  gunpowder  fouls  a gun.  A foul  residue  of  swot, 
sulphur,  and  potash  soils  the  inside  of  the  gun  after  every 
charge ; the  gun  must,  somehow,  be  cleaned  after  a dis- 
charge ; if  not  it  fires  worse,  recoils  more,  and  ceases 
to  do  its  best.  If  the  gun  be  a breech-loading  gun  its 
mechanism  is  dirtied,  and  works  less  easily.  Gun-cotton 
deposits  no  residue,  leaves  the  gun  clean  and  clear,  and 
the  utmost  it  does  is  to  leave  a gentle  dew  of  clear  water 
on  the  inside  of  the  bore,  this  water  being  the  condensed 
steam  which  forms  one  of  the  products  of  its  decomposi- 
tion. Gun-cotton  is,  therefore,  superior  to  gunpowder  in 
not  fouling  the  gun,  a result  favourable  both  to  quicker 
and  more  accurate  firing. 

It  is  further  a matter  of  no  slight  convenience  that  gun- 

* For  tho  Chemical  History  of  Gun-cotton,  hoc  Mr.  AboTa  discourse 
Chemical  News,  voL  lx.,  p.  254. 
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cotton  makes  no  smoke.  In  mines  the  smoke  of  gun- 
powder makes  the  air  unbrcathable,  and  for  some  time 
after  explosion  the  miners  cannot  return  to  their  work. 
In  boring  the  great  tunnel  of  Mont  Cenia  through  the 
Alpst  the  delay  from  smoke  of  powder  alone  will  post- 
pone the  opening  of  the  line  for  many  months.  After  a 
properly-conducted  explosion  of  gun-cotton  the  workmen 
may  proceed  in  their  work  at  once  without  inconvenience. 

In  casemates  of  fortresses  gunpowder  fills  the  case- 
mates with  foul  smoke,  and  the  men  speedily  sink  under 
the  exertion  of  quick  fixing.  By  using  ^un-cotton  it  was 
ascertained  that  the  men  could  continue  their  work 
unharmed  for  double  the  quantity  of  tiring.  This  is 
partly  attributed  to  the  greater  heat,  and  partly  to  the 
foulness  of  the  air  produced  by  gunpowder. 

But  it  is  under  the  decks  of  our  men-of-war  that  greatest 
benefit  is  likely  to  arise  from  gun-cotton.  Not  only  does 
the  smoke  of  a broadside  fill  the  between  decks  with  hot 
and  foul  air,  but  the  smoke  of  the  windward  gun  blinds 
the  sight,  and  hinders  the  aim  of  the  leeward.  When 
there  is  no  smoke,  as  with  gun-cotton,  the  aim  of  every 
gun  may  be  precise  and  deliberate.  The  diminished  heat 
between  decks  will  also  tell  powerfully  in  favour  of  gun- 
cotton. In  our  armour-plated  ships  also  there  is  more 
value  in  breech- loading  guns  than  in  any  other  use  of 
artillery.  It  is  one  of  the  necessities  of  breech-loading 
mechanism  that  it  be  kept  clean,  and  nothing  tends  more 
to  derange  its  perfect  action  than  the  greater  heat  which 
gunpowder  imparts  to  the  gun  from  which  it  is  fired. 

That  gun-cotton  has  the  convenience  of  not  heating  the 
gun  has  been  thus  proved.  100  rounds  were  fixed  in  thirty- 
four  minutes  with  gun-cotton,  and  the  temperature  of  the 
gun  was  raised  900.  too  rounds  were  fired  with  gunpowder, 
and  triple  the  time  allowed  to  cool  the  gun,  which,  never- 
theless, was  heated  bo  much  as  to  evaporate  water  with  a 
hissing  sound,  which  indicated  that  its  temperature  was 
much  above  aia°.  Under  these  circumstances  the  firing 
with  gunpowder  had  to  be  stopped,  while  that  with  gun- 
cotton was  comfortably  continued  to  180  rounds. 

It  is  also  a matter  of  practical  convenience  that  gun- 
cotton, insomuch  os  it  is  lighter,  can  be  carried  more 
easily  and  farther  than  gunpowder  ; and  it  may  be  wetted 
without  danger,  so  that  when  dried  again  in  the  open  air 
it  is  as  good  for  use  as  before. 

III.  We  have  now  to  ask — is  it  cheaper?  The  answer 
to  this  question  must  be  qualiAed — pound  for  pound  it  is 
dearer;  wc  must,  therefore,  judge  of  its  cheapness  by  its 
effect,  not  by  weight  merely.  But  where  it  does  six  times 
as  much  work,  it  can  then  be  used  at  six  times  the  price 
per  pound,  and  still  be  as  cheap  as  gunpowder.  As  far  as 
we  yet  know,  the  prices  of  gun-cotton  and  gunpowder 
are  nearly  equal,  and  it  is  only,  therefore,  where  the  one 
has  advantages  and  conveniences  beyond  the  other,  and  is 
more  especially  suited  for  some  specific  purpose,  that  it 
will  have  the  preference.  Effective  cheapness  will,  there- 
fore, depend  mainly  on  which  of  the  two  does  best  the 
particular  kind  of  duty  required  of  it. 

To  illustrate  how  curiously  these  two  powers,  gun- 
cotton and  gunpowder,  differ  in  their  nature,  and  how 
the  action  of  gun-cotton  may  be  changed  by  mechanical 
arrangements,  we  may  take  one  kind  of  work  that  is  re- 
quired of  both : —If  a general  want  to  blow  open  the  gates 
of  a city,  he  orders  an  enterprising  party  to  steal  up  to  the 

gate,  with  a bag  containing  ioo  lbs.  of  gunpowder,  which 
e nails  to  the  gate,  and  by  a proper  match-line  he  fires 
the  gunpowder  and  bursts  open  the  gate.  If  he  nailed  a 
bag  of  gun-cotton  of  equal  weight  in  the  same  place  and 
tired  it,  the  gun-cotton  would  fall,  and  the  gate  would  be 
uninjured,  although  the  ico  lbs.  of  gun-cotton  is  sixfold 
more  powerful  than  the  gunpowder.  Here,  then,  gun- 
powder has  the  advantage — both  weight  and  effect  con- 
sidered. 

But  the  fault  here  lies  not  in  the  gun*  cotton,  but  the 
way  of  using  it.  If  instead  of  100  lbs.  of  gun-cotton  in 


a bag,  15  lbs.  had  been  taken  in  a proper  box  made  for 
this  purpose,  and  simply  laid  down  near  the  gate,  and  not 
even  nailed  to  it,  this  15  lbs.  would  shiver  the  gate  into 
splinters.  The  bag  which  suits  the  powder  happens  not 
to  suit  the  gun-cotton. 

Q un-cotton  is,  therefore,  a power  of  a totally  different 
nature  from  gunpowder,  and  requires  complete  study  to 
know  its  nature  and  understand  its  use.  It  appears  that 
both  gunpowder  and  gun-cotton  have  special  qualities, 
and  may  be  peculiarly  suited  for  peculiar  uses.  It  is  the 
duty  of  a wise  people  to  make  use  of  bo»h  to  the  ends 
they  each  suit  best,  without  prejudice  arising  from  the 
accident  of  novelty  or  antiquity. 

The  nature  of  gun-cotton  requires  a double  study, 
chemical  and  mechanical.  It  iB  not  like  steam,  the  same 
substance,  whether  in  the  form  of  ice  or  water  or  steam. 
It  is  one  substance  when,  as  gun  cotton,  it  enters  the  gun, 
and  quite  a different  one  when  it  haa  exploded  and  leaves 
the  gun.  Not  only  are  the  solids  which  enter  converted 
into  gas,  but  they  form  totally  new  combinations  and  sub- 
stances. So  that  the  marvellous  changes  which  the 
chemist  effects  by  the  magic  of  his  art  take  place  in  an 
instant  of  time,  and  during  that  almost  inconceivably 
minute  period  of  time,  in  a laboratory  intensely  heatca, 
old  substances  are  dissolved,  their  material  atoms  are  re- 
distributed, each  atom  released  selects  by  natural  affinity 
a new  partner,  these  new  unions  are  cemented,  and  at  the 
end  of  this  prolific  instant  totally  new  combinations  of 
matter,  fonning  what  wc  call  new  substances,  issue  from 
the  gun.  It  so  happens  that  of  these  new  substances, 
formed  out  of  gun-cotton,  all  are  pure  transparent  gases, 
while  in  the  ca*e  of  gunpowder  there  remain  68  per  cent, 
of  solid  residue,  and  only  31  per  cent,  are  pure  gases. 

Mechanical  Applications  of  Gun-cotton . 

The  mechanical  application  of  gun-cotton  may  be  con- 
sidered to  bo  due  exclusively  to  Miyor-General  Lenk,  of 
the  Austrian  service.  Pure  gun-cotton  becomes  either  a 
powerful  explosive  agent,  or  a docile  performer  of 
mechanical  duty,  not  according  to  any  change  in  its  com- 
position, or  variation  in  its  elements  or  their  proportions, 
but  according  to  the  mechanical  structure  which  is  given 
to  it,  or  the  mechanical  arrangements  of  which  it  is  made 
a part.  It  was  General  Lenk  who  discovered  that  struc- 
ture was  quality,  and  mechanical  arrangement  the  measure 
of  power,  in  gun-cotton  ; and  in  his  hands,  a given  quan- 
tity of  the  same  cotton  becomes  a mild,  harmless,  in- 
effectual firework,  a terrible,  irresistible,  explosive  agent, 
or  a pliable,  powerful,  obedient  workman. 

The  first  form  which  General  Lenk  bestowed  on  gun- 
cotton was  that  of  a continuous  yarn  or  spun  thread. 
Gunpowder  is  carefully  made  into  round  grains  of  a 
specific  size.  Gun-cotton  is  simply  a long  thread  of 
cotton  fibre,  systematically  spun  into  a yarn  of  given 
weight  per  yard,  of  given  tension,  of  given  specific  w eight. 
A hank  of  a given  length  is  reeled,  just  like  a hank  of 
cotton  yarn  to  bo  made  into  cloth,  and  in  this  state  gun- 
cotton yarn  is  bought  and  sold  like  any  other  article  of 
commerce. 

This  cotton  yarn  converted  into  gun-cotton  may  be 
called,  therefore,  the  raw  material  of  commerce.  In  this 
form  it  is  not  at  all  explosive  in  the  common  sense  of  the 
word.  You  may  set  fire  to  a hank  of  it,  and  it  will  bum 
rapidly  with  a large  flame  ; hut  if  you  yourself  keep  out 
of  reach  of  the  flame,  and  keep  other  combustibles  beyond 
reach,  no  harm  will  happen,  and  no  explosion  or  concus- 
sion will  result.  If  you  lay  a long  thread  of  it  round  your 
garden  walk  at  night,  disposing  it  m a waving  line  with 
large  balls  of  gun-cotton  thread  at  intervals,  and  light  one 
end  of  the  thread,  it  will  form  a beautiful  firework,  the 
slow  lambent  flame  creeping  along  with  a will-o'-th’- wisp- 
looking light,  only  with  a measured  speed  of  six  inches 
per  second,  or  thirty  feet  a minute,  the  wind  hastening  it 
or  retarding  it  as  it  blows  with  or  against  tire  line  of  the 
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thread.  This  is  the  best  way  to  commence  an  acquaint- 
ance with  this  interesting  agent. 

Care  must  be  taken  not  to  become  too  familiar  with  gun- 
cotton even  in  this  harmless  and  playful  guise.  Cotton 
dresses  will  readily  catch  fire  from  it,  and  it  should  not  be 
treated  with  less  care  to  keep  lire  from  it  than  gunpowder. 
In  one  respect  it  is  less  liable  to  cause  danger  than  gun- 
powder. Grains  of  powder  aro  easily  dropped  through  a 
crevice,  and  may  be  sprinkled  about  in  ft  scarcely  notice- 
able form,  but  a hank  of  gun-cotton  is  a unit,  which  lmng» 
together  and  cannot  strew  itself  about  by  accident. 

The  ncond  form  of  gun  cotton  is  an  arrangement  com- 
pounded out  of  the  elementary  yarn.  It  resembles  the 
plaited  cover  of  a riding  whip  ; it  is  plaited  round  a core 
or  centre  which  is  hollow'.  In  this  form  it  is  match-line, 
and  although  formed  merely  of  the  yarn  plaited  into  a 
round  hollow  cord,  this  mechanical  arrangement  has  at 
once  conferred  on  it  the  quality  of  speed.  Instead  of 
travelling  as  before  only  six  inches  a second,  it  now'  travels 
six  feet  a second. 

The  third  step  in  mechanical  arrangement  is  to  enclose 
this  cord  in  a close  outer  skin  or  coating,  made  generally 
of  india-rubber  cloth,  and  in  this  state  it  forms  a kind  of 
match-line,  that  will  carry  tire  at  a speed  of  from  twenty 
to  thirty  feet  per  second. 

It  is  not  easy  to  gather  from  these  changes  what  is  the 
cause  which  so  completely  changes  the  nature  of  the  raw 
cotton  by  mechanical  arrangement  alone.  Why  a straight 
cotton  thread  should  burn  with  a slow  creeping  motion 
when  laid  out  straight,  and  with  a rapid  one  when  wound 
round  in  a cord,  and  again  much  faster  when  closed  in 
from  the  air,  is  far  from  obvious  at  Urnt  sight  j but  the 
facts  being  so,  deserve  mature  consideration. 

The  cartridge  of  a common  rifle  in  gun-cotton  is  nothing 
snore  than  a piece  of  match-line  in  the  second  form  en- 
closed in  a stout  paper  tube,  to  prevent  it  being  ruinmed 
down  like  powder.  The  ramming  down  which  is  essential 
to  the  sensitive  action  of  gunpowder  is  fatal  to  that  of 

Sun-cotton.  To  get  useful  work  out  of  a gun-cotton  rifle, 
le  shot  must  on  no  account  be  rammed  down,  but  simply 
transferred  to  its  place.  Air  left  in  a gunpowder  barrel  is 
often  supposed  to  burst  the  guu  ; in  a gun-cotton  barrel  it 
only  mitigates  the  effect  of  the  charge.  The  object  of 
enclosing  the  gun-cottou  charge  in  a hard  strong  paste- 
board cartridge  is  to  keep  the  cotton  from  compression  and 
give  it  room  to  do  its  work. 

It  Is  a fourth  discovery  of  Gencrul  Leak,  that  to  enable 
gun-cotton  to  perform  its  work  in  artillery  practice,  the 
one  thing  to  be  done  is  to  *4  give  it  room/’  Don't  press  it 
together — don’t  cram  it  into  small  bulk  ; give  it  nt  least 
as  much  room  as  gunpowrder  in  the  gun,  even  though  there 
be  only  one-third  or  one-fourth  of  the  quantity  (measured 
by  weight).  One  pound  of  gun-cotton  will  carry  a shot 
fts  far  as  three  or  four  pounds  of  gunpowder,  but  that  pound 
should  have  at  least  a space  of  160  cubic  inches  in  which 
to  work. 

This  law  rules  the  practical  application  of  gun-cotton 
to  artillery.  A cartridge  must  not  be  compact ; it  must  he 
spread  out  or  expanded  to  the  full  room  it  require*.  For 
this  purpose  a hollow  space  is  preserved  in  the  centre  of 
the  cartridge  by  some  means  or  other.  The  best  means  is 
to  use  a hollow  thin  wooden  tube  to  form  a core.  This 
tube  should  be  as  long  as  to  leave  a sufficient  space  behind 
the  shot  for  the  gun-cotton.  On  this  long  core  the  simple 
cotton  yarn  is  wound  round  like  thread  on  a bobbin,  and 
sufficiently  thick  to  fill  the  chamber  of  the  gun ; indeed, 
» lady’s  bobbin  of  cotton  thread  is  the  innocent  type  of 
the  most  destructive  power  of  modem  times — only  the 
wood  in  the  bobbin  must  be  small  in  quantity  in  propor- 
tion to  the  gun-cotton  in  the  charge.  There  is  no  other 
precaution  requisite  except  to  enclose  the  whole  in  the 
usual  flannel  bag. 

The  artillerist  who  uses  gun-cotton  has,  therefore,  a 
tolerably  simple  task  to  perform  if  he  merely  wants  gun- 


cotton to  do  the  duty  of  gunpowder.  lie  has  only  to 
occupy  the  same  space  as  the  gunpowder  with  $th  of  the 
weight  of  gun-cotton  made  up  in  the  bobbin  as  described, 
and  he  will  fire  the  same  shot  at  the  same  speed.  This  is 
speaking  in  a general  way,  for  it  may  require  in  some 
guns  as  much  as  j|rd  of  the  weight  of  gunpowder  and 
flths  the  bulk  of  charge  to  do  the  same  work ; a little 
experience  will  settle  the  exact  point,  and  greater  expe- 
rience may  enable  the  gun-cotton  to  exceed  the  perform- 
ance of  the  gunpowder  in  every  way. 

The  fifth  principle  in  the  use  of  gun-cotton  is  that  in- 
volved in  iU  application  to  bursting  uses.  The  miner 
wants  the  stratum  of  coal  tom  from  its  bed  or  the  fragment 
of  ore  riven  from  its  lair;  the  civil  engineer  wishes  to 
remove  a mountain  of  stone  out  of  the  way  of  a locomo- 
tive engine ; and  the  military  engineer  to  drive  his  way 
into  the  fortress  of  an  enemy,  or  to  destroy  the  obstacles 
purposely  laid  in  his  way.  This  is  a new  phase  of  duty 
for  gun-cotton — it  is  the  work  of  direct  destruction.  In 
artillery  you  do  not  w ant  to  destroy  directly,  but  indirectly. 
You  don’t  want  to  burst  your  gun,  nor  even  to  injure  it; 
and,  we  have  seen,  in  order  to  secure  this,  you  havo  only 
to  give  it  room. 

The  fifth  principle,  therefore,  is,  to  make  it  destructive 
— to  cause  it  to  shatter  everything  to  pieces  which  it 
touches,  and  for  this  purpose  you  have  only  to  deprive  it 
of  room.  Give  it  room,  and  it  is  obedient;  imprison  it, 
and  it  rebels.  Shut  up  without  room,  there  is  nothing 
tough  enough  or  strong  enough  to  stand  against  it- 

To  carry  this  into  effect,  the  densest  kind  of  gun-cotton 
must  be  used.  It  must  no  longer  consist  of  line  thread* 
or  hollow  textures  wound  on  roomy  cores.  All  you  have 
to  do  is  to  make  it  dense,  solid,  hard.  Twist  it,  squeeze 
it,  ram  it,  compress  it ; and  insert  this  hard,  dense  cotton 
rope  or  cylinder  or  cake  in  a hole  in  a rock,  or  the  drift  of 
a tunnel,  or  the  bore  of  a mine  ; close  it  up,  and  it  will 
shatter  it  to  pieces.  In  a recent  experiment  six  ounces  of 
this  material  set  to  work  in  a tunnel  not  only  bro  ught 
down  masses  which  powder  had  failed  to  work,  but  shook 
the  ground  under  the  feet  of  the  engineers  in  a way  never 
done  by  the  heaviest  charges  of  powder. 

To  make  gun-cotton  formidable  and  destructive  squeeze 
it  and  close  it  op  ; to  make  it  gentle,  slow,  and  manage- 
able, ease  it  and  give  it  room.  To  make  gunpowder  slow 
and  gentle,  you  do  just  the  contrary  : you  cake,  condense, 
and  harden  it  to  make  it  slow',  safe  for  guns,  and  effective. 

To  carry  out  this  principle  successfully,  you  have  to 
carry  it  even  to  the  extreme.  Ask  gun-cotton  to  separate 
a rock  already  half-separated,  it  will  refuse  to  compl  v with 
your  request.  Give  it  a light  burden  of  earth  and  open 
rock  to  lift,  it  will  fail.  If  you  want  it  to  do  the  work, 
you  must  invent  a rmc, — you  must  make  believe  that  the 
work  is  hard,  and  it  will  be  done.  Invent  a difficulty  and 
put  it  between  the  cotton  and  its  too  easy  work,  and  it 
will  do  it.  The  device  is  amazingly  successful.  If  the 
cotton  have  work  to  do  that  is  light  and  easy,  you  provide 
it  with  a strong  box,  which  is  hard  to  burst, — a box  of 
iron,  for  example ; close  a small  charge,  that  would  be 
harmless,  in  a little  iron  hex,  and  then  place  that  box  in 
the  hole  where  formerly  the  chafge  exploded  harmless, 
and  in  the  effor  t it  makes  to  burst  that  box,  the  whole  of 
the  light  work  will  disappear  before  it. 

The  first  trial  of  Bngfish-made  gun-cotton  was  made 
at  Stowmarkct  in  the  spring  of  r$6i.  A charge  of  twenty- 
five  pounds  not  only  destroyed  a tree- stockade,  but 
shattered  it  into  matchwood. 

It  is,  therefore,  the  nature  of  gun-cotton  to  rise  to  the 
occasion  and  to  exert  force  exactly  in  proportion  to  the 
obstacle  it  encounters.  For  destructive  shell*  this  quality 
is  of  the  highest  value.  You  can  make  yuuf  shell  so 
strong  that  nothing  can  resist  its  entrance,  and  when 
arrived  at  its  destination  no  shell  can  prevent  its  gun- 
cotton charge  from  shivering  it  to  fragments, 
j These  arc  the  main  principles  in  the  mechanical  manipu* 
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lation  of  gun-cotton  which  will  probably  render  it  for  the 
future  so  formidable  »n  instrument  of  war.  IUtisttncei 
too  great  for  gunpowder  only  suffice  to  elicit  the  powers 
of  gun-cotton.  On  the  other  hand,  in  its  elementary  state, 
as  the  open  cotton-yarn,  it  is  playful,  slow,  gentle,  and 
obedient ; there  is  scarcely  any  mechanical  drudgery  you 
can  requite  of  it  that  it  is  not  as  ready  and  fit  to  do  as 
steam,  or  gas,  or  water,  or  other  elementary  power. 

In  conclusion,  I may  be  asked  to  say  as  a mechanic 
what  I think  can  be  the  nature  and  source  of  this  amazing 
power  of  gun-cotton.  In  reply,  let  me  ask,  Who  shall  say 
what  takes  place  in  that  pregnant  instant  of  time  when  a 
spark  of  fire  enters  the  charge,  and  one-  hundredth  part  of 
a second  of  time  suffices  to  set  millions  of  material  atotns 
looae  from  fast  ties  of  former  affinity,  and  leaves  them  free 
every  one  to  elect  his  mate,  and  uniting  in  a new  bond  of 
affinity,  to  come  out  of  thut  chamber  a series  of  new-born 
substances  ? Who  shall  tell  me  all  that  happens  then  ? I 
will  not  dare  to  describe  the  phenomena  of  that  pregnant 
instant.  But  1 will  say  this,  that  it  is  an  instant  of  intense 
heat  —one  of  its  new-born  children  is  a large  volume  of 
steam  and  water.  When  that  intense  heat  and  that  red- 
hot  steam  were  uhlted  in  the  chamber  of  that  gun  and 
that  mine  two  powers  were  met  whose  union  no  matter 
yet  contrived  has  been  strong  enough  to  compress  and 
confine.  When  I say  that  a gun-cotton  gun  U a steam 
gun,  and  when  I say  that  at  that  instant  of  intense  heat 
the  atoms  of  water  and  the  atotns  of  fire  arc  in  contact 
atom  to  atom,  it  is  hard  to  believe  that  it  should  not  give 
rise  to  an  explosion  infinitely  stronger  than  any  case  of 
the  generation  of  steam  by  filtering  the  heat  leisurely 
through  the  metal  skins  of  any  high- pressure  boiler. 


ACADEMY  OF  SCIENCES. 

August  17. 

Father  Secchi  continues  his  observations  4*  On  the  Spectra 
of  the  Planets”  giving  on  this  occasion  a more  particular 
account  of  that  of  Jupiter.  The  present  communication 
confirms  the  existence  of  special  atmospheric  lines,  which 
do  not  exactly  accord  with  our  own.  The  line  C is  abso- 
lutely wanting  in  Jupiter,  and  the  position  of  others  is 
different.  The  author  believes  in  the  existence  of  the  solar 
lines  in  the  spectrum  of  the  planet,  but  states  thut  its 
atmosphere  has  a stronger  absorbing  power  than  our  own. 

M.  Chaim  has  made  a mo»t  extensive  series  of  researches. 
“ On  the  Proportion  of  Sugar  contained  in  the  Sap  and  the 
Vegetable  Juices  generally*'  But  little  can  be  gathered 
from  thi«  communication  beyond  the  fact  that  the  amount 
of  sugar  differs  greatly  in  different  plants,  w hich  was  well 
known  before.  lie  estimated  the  sugar  by  the  fermenta- 
tion test. 

For  those  interested  in  the  subject,  wc  may  state  that 
the  Abb6  Chevollier  describes  a gieat  find  of  flint  imple- 
ments near  Graud-Pressigny  (Indie  et  Loire).  The  tools 
are  here  found  not  in  single  specimens,  but  in  thousands. 
Two  explorers  brought  to  the  author  some  hundreds  of 
kilogrammes  of  the  instruments  gathered  in  a few  hours. 

M.  Renault  cuuimuntcuU-d  an  interesting  “ Conti  ibutiun 
to  the  Historg  of  Proltchtofide  of  Copper  *'  A plate  of  c*  pper 
dipped  in  a solution  of  bichloride  of  copper,  perchloriae  of 
iron,  dilute  a^ua  regia,  or  any  solution  which  parts  easily 
with  chlorine,  becomes  covered  with  a greyish  white  layer 
of  cuprous  chloride  which  is  remarkable  for  its  sensibility 
to  light.  A negative  placed  on  a plate  so  sensitivised 
gives  a positive  picture  of  great  beauty.  We  shall  return 
to  this  paper. 

M.  h.  Kopp  described  “ A Process  for  Obtaining  Yellow 
Alizarine  from  the  Green  Alizarine  of  Commerce.**  The 
author  simply  boils  it  repeatedly  with  schist  oil,  which 
dissolves  the  yellow'  .aid  leaves  the  green,  part  of  the 
farmer  depositing  in  the  crystalline  stale  as  the  oil  cools. 
The  oil  is  then  shaken  with  weak  caustic  soda,  which  re- 
moves the  part  remaining  in  solution.  The  soda  solution 


is  afterwards  separated  from  the  oil  and  treated  with  sul- 
phuric acid,  which  immediately  precipitates  the  yellow 
alizarine,  now  only  requiring  to  be  hashed  and  dried. 

The  blackish-green  matter  left  by  the  oil  in  the  first 
operation  when  treated  with  diluted  nitric  acid  yields  a 
yellow  colouring  matter  soluble  in  alkaline  liquors,  and 
slightly  soluble  in  water,  to  which  the  author  has  given 
the  name  xanthatarine , and  which  dyes  wool  and  *Uk,  mor- 
danted or  not,  much  the  same  colour  as  yellow  wood. 
Reducing  agents  convert  this  xanthazarine  into  a new  red 
colouring  matter. 

M.  Caron  returns  to  the  question  of  the  **  Clementation 
of  Iron  by  Carbonic  Oxide.”  He  believes  that  in  the  ope- 
ration earned  out  on  a commercial  scale  at  a red  heat 
carbonic  oxide  cannot  be  regarded  qs  an  useful  agent,  but 
he  details  some  experiments  which  show  that  under  con- 
ditions it  is  possible  by  means  of  it  to  charge  iron  with  aa 
much  carbon  as  one  may  wish.  He  took  a gramme  of 
pure  oxide,  reduced  it  by  means  of  hydrogen,  the  iron 
obtained  weighing  07  01  a gramme,  and  after  exposing 
this  to  carbonic  oxide  at  a Tow*  temperature  (not  high 
enough  to  soften  glass)  for  six  hours  the  matter  obtained 
weighed  3*170  grammes.  At  a red  heat  he  states  that 
practically  no  absorption  of  carbon  takes  place.  This 
paper  is  a reply  to  that  of  M.  Margueritte,  which  wo 
noticed  a week  or  two  ago. 

M.M.  Leplay  and  Taillard  have  Injected  the  spores  of 
Peniciltum  glaucum  and  the  Oidium  Tuckeri  into  the  veins 
of  dogs,  but  nothing  came  of  It.  Dur  medical  readers 
will  remember  that  Penic  ilium  glaucum,  it  has  been  said, 
will  cause  psoriasis,  and  the  oidium  phlegmonous  inflam- 
mations and  other  discomforts.  The  authors  of  thia 
paper,  however,  could  produce  none  of  these  disorders. 
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International  Exhibition.  Report  on  Class  II.  Section  A. 

Industry  of  Manures. 

Tracing  the  history  of  the  manufacture  of  artificial 
manures  since  1840,  the  Reporter  first  comes  to  the  patent 
of  Mr.  Luwcs  for  the  manufacture  of  superphosphate  of 
lime  (1842),  and  it  is  very  properly  pointed  out  that  it  was 
Liebig  who  first  suggested  the  employment  of  this  mate  rial 
as  a manure.  Mr.  Lawcs  afterwards  disclaimed  the  use 
of  all  but  mineral  phosphates,  and  made  other  alterations 
which  look  like  an  admission  of  his  source  of  inspiration. 
Subsequently  (1845)  Liebig  himself  patented  a manure  in 
this  country  ; but  in  this  makes  use  of  calcined  bones. 
These,  he  states  in  his  work  on  " Artificial  Manures,"  act 
**  sufficiently  quickly  in  the  soil,  being  deprived  of  the 
gelatine,  which  diminishes  the  solubility  of  raw  bones  in 
soils  rich  in  organic  matter." 

It  must  be  confessed  that  there  Is  a strong  resemblance 
between  these  two  celebrated  patents,  and  probably  curious 
questions  would  have  been  raised  by  chemists  if  either  had 
beta  disputed  in  a court  of  law.  The  patents,  however, 
arc  now  only  matters  of  history  ; but  the  trade  in  suptr- 
phospate  of  lime  is  larger  than  ever,  and  Mr.  Lawcs 
favours  the  Reporter  with  the  following  particulars  as  to 
the  most  improved  method  of  manufacturing  the  article, 
with  its  average  composition  and  priefc 

“ The  phosphatic  materials  are  first  ground  to  a very 
fine  powder  by  mill-stones;  the  powder  is  then  carried  up 
by  means  of  elevators,  and  discharged  continuously  into  a 
long  iron  cylinder,  having  agitators  revolving  within  it 
with  great  velocity.  A constant  stream  of  sulphuric  acid, 
of  sp.  gr.  i*66,  enters  the  cylinder  at  the  Same  end  as  the 
dry  pow  der,  and  the  mixture  (lows  out  at  the  other  end  In 
the  form  of  a thick  mud,  having  taken  three  to  live 
minutes  in  passing  through  the  machine.  The  quantity 
turned  out  by  such  a mixing-machine  is  about  ico  tout 
daily.  The  semi-fluid  mast  runs  into  covered  pits  10  to  U 
foot  deep,  each  of  sufficient  size  to  hold  the  produce  of  the 
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day',  work.  It  become#  tolerably  solid  in  a few  hours, 
but  retains  a high  temperature  for  weeks,  and  even  months, 
if  left  undisturbed. 

**  The  composition  of  a superphosphate  of  good  quality, 
made  partly  from  mineral  phosphate  and  partly  from 
ordinary  bones,  may  be  stated  as  follows  : — 

Soluble  phosphate  . . 22  to  25  per  cent. 

Insoluble  phosphate  . . 8 ,,  10  „ 

Water  . . . . 10  ,,  12  „ 

Sulphate  of  lime  . . 3$  „ 45  „ 

Organic  matter  . . . 11  ,,  15  „ 

Nitrogen,  0*75  to  1*5  per  cent. 

M If  sufficient  sulphuric  acid  were  used  to  decompose 
the  whole  of  the  phosphate  of  lime,  the  product  would  be 
too  wet  to  be  packed  in  bags,  and  would  require  either  to 
be  mixed  with  extraneous  substances  of  a dry  and  porous 
nature,  or  to  be  artificially  dried. 

“ The  price  of  the  best  descriptions  of  superphosphate 
ranges  from  5?.  15s.  to  6/.  10s.  per  ton,  and  of  that  made 
from  purely  mineral  phosphate  from  4/.  to  5/.  5s.  per  ton." 

Some  idea  of  the  extent  of  the  trade  in  this  article  may 
be  gathered  from  the  statement  that  Mr.  Lawes  himself 
produces  18,000  to  20,000  tons  of  superphosphate  annually  ; 
and  the  total  yearly  production  of  superphosphate  in 
Great  Britain  is  estimated  by  him  as  ranging  from  150,000 
to  200,000  tons. 

Of  the  raw  materials  annually  worked  up  into  super* 
phosphate  in  Great  Britain,  Mr.  Lawes  estimates  that 
about  half  is  derived  from  the  deposits  of  fossil  bone- 
earth,  or  coprolite,  discovered  of  late  years  in  several  parts 
of  England.  Bone-ash,  chiefly  imported  from  South 
America,  animal  charcoal  from  Germany,  and  bones 
from  all  parts  of.  the  world,  together  supply  about  40  per 
cent,  more  of  the  raw  material ; while  the  remaining  10 
per  cent,  of  the  total  supply  is  made  up  by  guano  (chiefly 
of  the  less  nitrogenous  and  more  phosphatic  kinds),  with  a 
little  apatite  (say  200  to  500  tons  per  annum)  obtained 
from  Spain,  Norway,  and  America. 

The  Reporter  next  comes  to  imported  manures,  and 
naturally  commences  wdih  Peruvian  guano,  which  appears 
to  have  been  first  imported  about  the  year  1838,  and  sold 
for  20/.  a ton.  In  1841  it  had  been  tried  on  sixty  farms, 
and  tho  importations  soon  largely  increased.  In  1K42  only 
182  tons  were  imported,  but  in  the  following  year  the  im- 
portations reached  4667  tons,  and  in  1861  they  amounted 
to  the  enormous  quantity  of  435,000  tonB.  Of  this  vast 
total,  it  is  said  that  from  a fourth  to  a third  is  retained  for 
use  in  the  United  Kingdom. 

When  speaking  of  the  price  of  Peruvian  guano,  wc  are 
somewhat  surprised  to  see  that  the  Reporter  has  nothing 
to  say  against  the  monopoly  of  this  article  which  is  main- 
tained, and  which  to  some  extent  influences  the  price  of 
all  manufactured  manures. 

In  • section  on  the  " good  and  evil  of  the  trade  in 
manures,"  the  author  seems  to  adopt  the  narrow  views  of 
Liebig  on  the  subject  of  the  exportation  of  fertilising 
agents.  Wc  quote  the  passage  at  length,  since  it  exhibits 
the  ideas  of  Liebig  in  a very  strong  light,  and  also  to  some 
extent  refutes  them  : — 

“The  manure  trade  says)  presents  itself  in  two  as- 
ects ; the  one  advantageous,  the  other  detrimental  to  man- 
ind.  Nothing  can  be  more  advantageous  than  the  collection 
and  utilisation  of  fertilising  residua  formerly  cast  away  as 
worthless.  The  fossil  phosphates  quarried  out  of  the  bosom 
of  the  earth,  and  the  guano  extracted  (by  the  successive 
intervention  of  seaweeds,  fishes,  and  penguins)  from  the 
depths  of  the  ocean,  are  evidently  so  much  treasure  fairly 
won  from  Nature  for  the  legitimate  enrichment  of  mankind. 
Even  the  withdrawal  of  recent  bones  and  bone  ash,  from 
plains  un tenanted  as  yet  save  by  wild  cattle,  to  fertilise 
the  cornfields  of  the  populous  old  world,  must  be  accounted 
a legitimate  commerce.  But  the  boundary  line  is  over- 
passed, and  the  manure  trade  becomes  abnormal,  when 


I bones  are  withdrawn  from  one  populous  country  to  enrich 
the  exhausted  fields  of  another. 

“Nor  is  the  detriment  thus  occasioned  confined  to  the 
country  whose  soil  is  impoverished.  In  the  closely-knit 
relations  of  modern  commerce,  the  impoverishment  of  any 
one  commercial  country  reacts  on  the  prosperity  of  all  the 
others,  by  diminishing  the  stock  of  exchangeable  wealth 
in  the  world.  If  Germany,  for  instance,  grows  less  corn, 
her  purchasing  power  for  foreign  goods,  say  French  or 
British,  is  proportionately  diminished,  and  commerce 
suffers  pro  tanto.  The  gain  to  France  or  England  is,  there- 
fore, but  illusory,  if  either  robs  a neighbour's  soil  to  ferti- 
lise her  own. 

“In  a work  just  published,*  Baron  Liebig  sternly 
rebukes  England  for  her  over-eagerness  to  buy  up,  in  the 
form  of  bones,  the  phosphatic  wealth  of  countries  leas  ad- 
vanced than  herself  in  financial  and  industrial  power,  and 
for  the  apparent  recklessness  with  which  she  squanders 
forth  these  treasures  (ill-gotten  and  ill-spent)  down  hei 
innumerable  sewers  to  the  sea.  The  great  agricultural 
teacher  manifests  alarm  at  the  superabundant  zeal  with 
which  the  most  diligent  of  his  pupils  obeys  hia  lessons  ; and 
to  other  nations  he  earnestly  points  out  the  ruinous  conse- 
quences that  must  ensue  to  them,  from  the  exportation  of 
phosphates,  drawn  from  their  soil,  to  stay  the  exhaustion 
of  the  English  fields.  His  cry  of  warning  is  couched  in 
terms  of  almost  passionate  invective : — 

“ England  (he  exclaims)  is  robbing  all  otheT  countries 
of  the  conditions  of  their  fertility.  Already,  in  her  eager- 
ness for  bones,  she  has  turned  up  the  battle-fields  of  I^?ipzic, 
Waterloo,  and  of  the  Crimea ; already  from  the  catacombs 
of  Sicily  she  has  carried  away  the  skeletons  of  many  suc- 
cessive generations.  Annually  she  removes  from  the  shores 
of  other  countries  to  her  own,  the  manurial  equivalent  of 
three  millions  and  a-half  of  men  ; whom  she  takes  from 
us  the  means  of  supporting,  and  squanders  down  her  sewers 
to  the  sea.  Like  a vampire  she  hangs  upon  the  neck  of 
Europe,  nay,  of  the  entire  world,  and  sucks  the  heartblood 
from  nations,  without  a thought  of  justice  towards  them, 
without  a shadow'  of  lasting  advantage  for  herself. 

“ It  is  impossible  (he  proceeds  to  say')  that  such  ini- 
quitous interference  with  the  Divine  order  of  the  world 
should  escape  its  rightful  punishment ; and  this  may,  per- 
haps, overtake  England  even  sooner  than  the  countries 
she  robs.  Most  assuredly  a time  awaits  her,  when  all  her 
riches  of  gold,  iron,  and  coal  will  be  inadequate  to  buy 
back  a thousandth  part  of  the  conditions  of  life,  which  for 
centuries  she  has  wantonly  squandered  away," 

Doubtless  it  is  very  sinful  in  us  to  waste  our  natural 
manure  in  the  way  we  do,  and  one  day  we  shall  be  obliged 
to  seriously  consider  the  subject.  In  the  meantime,  if  we 
did  not  buy  manure  we  should  have  to  buy  more  food  from 
foreign  countries ; but  nobody  argues  that  a country  ia 
impoverished  by  exporting  its  surplus  food.  How  then 
can  it  be  by  exporting  its  sutplus  manure  r But  already 
it  seems  that  if  we  have  robbed  Germany  of  its  bones,  we 
now  export  to  it  our  coprolites,  and  thus,  as  the  Reporter 
says,  “ the  balance  of  trade  seems  to  be  arriving  at  a just 
equilibrium  in  the  matter,  as  indeed  it  always  does,  if  only 
it  be  left  to  swing  freely." 

The  next  section,  entitled  “ Modern  Historical  Events 
connected  with  the  Development  of  Manurial  Industry," 
is  a remarkable  one. 

(To  be  continued.) 

A Dictionary  of  Chemistry,  Sje.  By  Henry  Watts,  B.A., 

F.C.S.  Fart  XYI1I.  London : Longman  and  Co. 

1864. 

The  present  part  includes  the  articles  from  Iron  to  Lactu- 
cariuin,  and  the  student  will  find  in  it  two  valuable  essays 
on  Isomerism  and  Isomorphism,  which  will  well  repay 
attentive  perusal. 

• * Kmkitnng  In  die  Nat  urge  sotre  do*  Feldtxuics.’  Voo  Justus  ho 
Liebig.  Braunschweig:  View  eg  und  rsvhn.  1861. 
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NOTICES  OP  PATENTS. 


Communicated  by  Mr.  TAteUV,  Patcjct  Agent,  54,  Chancery 
Lano,  W.C. 

Notices  to  Ptoceed. 

856.  Edward  Thomas  Hughes,  Chancery  Lane,  London, 

“ An  improved  controlling  apparatus  for  registering  the 
quantity  and  quality  of  alcohol  obtained  in  distilleries." 
—A  communication  from  Traugott  Olaeser,  Brieg,  and 
Ernst  Hofmann,  Breslau,  Prussia. — Petition  recorded 
April  6, 1864. 

877.  John  Picking,  Spitalfields,  “ Improvements  in  re-  i 
frigerators  or  apparatus  for  refrigerating  or  cooling  wort 
and  other  liquids." 

887.  William  Clark,  Chancery  Lane,  Middlesex,  " Im- 
provements in  prepaiing  or  treating  vegetable  fibrous 
materials."  — A communication  from  Hubert  I)upr6, 
Boulcvart  St.  Martin,  Paris. — Petitions  recorded  April  8, 
1I64. 

893.  John  Hawkins  Simpson,  Kilmeena,  Ireland,  “ Cer- 
tain improvements  in  printing  from  type  by  electricity." 
—Petition  recorded  April  9,  1864. 

953.  John  Henry  Johnson,  Lincoln’s  Inn  Fields,  Middle- 
sex, “ Improvements  in  metallic  capsules." — A communi- 
cation from  William  Betts,  Bordeaux,  France. — Petition 
recorded  April  15*  1864. 

959.  William  Clark,  Chancery  Lane,  Middlesex,  " Im- 
provements in  the  preservation  of  animal  matters." — A 
communication  from  Jean  Pierre  Lies  Bod&rt,  Boulevart 
St.  Martin,  Paris. 

965.  Alfred  Vincent  Newton,  Chancery  Lane,  Mid  lle- 
&ex,  “An  improved  mode  of  manufacturing  cereal  in  e." — 
A communication  from  James  Brown,  Philadelphia,  U.S.  A. 
—Petitions  recorded  April  16,  1S64. 

1115.  Thomas  Henry  Rees,  Hatcham,  Surrey,  M Im- 
provements in  blue  colouring  matters  for  washing  pur- 
poses, and  in  receptacles  for  containing  the  same  ready 
for  use." — Petition  recorded  May  4,  1864. 

1161.  Alfred  Vincent  Newton,  Chancery  Lane,  Middle- 
sex, “ Improved  apparatus  for  facilitating  the  inhalation 
of  medicinal  substances." — A communication  from  John 
Jones,  New  York,  U.S.  A. — Perition  recorded,  May  7,  1864. 

1196.  Thomas  Matthew  Gisborne,  Lymington,  South- 
ampton. “Improvements  in  kilns  for  burning  bricks,  tiles, 
and  other  earthenware  or  ceramic  articles,  limestone,  and 
ores.’* — Petition  recorded  May  11,  1864. 

1641.  Thomas  Nichols,  New  York,  U.S  A.,  “ Improve- 
ments in  the  preservation  of  eggs,  mid  in  apparatus  to  be 
used  in  connection  therewith." — Petition  recorded  July  1, 
1864. 

1706.  Thomas  Sharp,  Nashville,  Tennessee,  North 
America,  ••  Certain  improvements  in  tanning  hides  and  in 
the  apparatus  employed  therein."  — Petition  recorded 
July  9,  ,164. 


COBBESPONDENCE. 


medicine  And  pharmacy.  When  I tell  you  that  the  lectures 
are  by  MM.  Chevreul,  Frcmy,  and  E.  Becqucrel,  you  will 
not  wonder  at  the  success  they  have  met  with. 

Those  who  have  known  and  felt  the  great  influence 
exercised  in  cheapening  good  French  literature  of  every 
description  by  M.  llachette  will  regret  to  hear  of  his 
death.  He  was  followed  to  his  grave  by  a large  crowd  of 
literary  notabilities.  He  was  greatly  beloved  and  re- 
spected by  his  contemporaries,  and  was  the  John  Murray 
of  this  side  of  the  Channel. 

Our  friend  the  Cut  mot  has  just  discovered  a new  county 
in  England,  but  forgets  to  tell  us  whether  it  is  east,  west, 
north,  or  south.  In  announcing  the  purchase  of  a very 
perfect  specimen  of  the  plesiosaurus  by  the  British 
Museum,  your  contemporary  states  that  it  was  discovered 
“ tur  la  cote  du  Torsetzir"  ! After  referring  to  numerous 
gazetteers  on  the  subject,  and  diligently  examining  the 
maps  of  Poland,  Hungary,  and  Bohemia,  a facetious 
English  friend  suggests  that  Dorsetshire  is  meant,  but  I 
have  rejected  his  hypothesis  as  absurd. 

Still  another  economical  nitrate  of  silver  bath  for  posi- 
tive prints  ! It  is  the  invention  of  M.  G rimer,  a Berlin 
photographer.  Nitrate  of  lead,  12*5  parts;  nitrate  of 
silver,  5 parts  ; water,  100  parts.  The  paper  being  floated 
and  dried  as  usual  is  passed  through  a bath  of  solution  of 
potash  containing  35  per  cent,  of  alkali,  which  turns  it  to 
a yellowish  brown ^ The  paper  is  then  dried,  printed, 
toned,  and  fixed  in  the  usual  manner. 

M.  Georges  Villa  has  been  down  at  his  experimental 
farm  at  Belle  Eau,  in  the  Department  of  the  Drome, 
lecturing  to  the  farmers  of  that  locality.  Artificial  manure 
appears  to  have  been  the  subject  of  his  lectures,  his  object 
being  to  demonstrate  that  artificial  manure  made  on  correct 
principles  was  better  than  any  other.  He  showed  them 
several  fields  of  corn  treated  with  different  artificial  and 
natural  manures,  and  some  without  any  manure  at  all,  and 
proved  to  them  incontestably  that  the  field  fertilised  with 
an  artificial  manure  containing  the  proper  admixture  of 
phosphates,  lime,  potash,  nitrogen,  &c.,  produced  the  best 
results.  Of  those  present  many  were  cocks  who  did  not 
like  to  leave  the  dunghills  they  had  been  accustomed  to 
a6  ova,  and  who  protested  against  any  such  innovations ; 
but  M.  Ville  answered  all  their  objections,  and,  let  us 
hope,  convinced  them  of  the  fallacy  of  their  old-world 
notions.  The  farm  at  Belle  Eau,  like  that  at  Vincennes, 
has  been  placed  at  the  disposal  of  M.  Ville  by  the  Emperor. 

A M.  Martin,  of  Jersey,  has  seriously  announced  to  the 
Academy  of  Sciences  (which  has  received  this  announce- 
ment with  great  gravity)  that  a cat  of  that  town  had 
recently  given  birth  to  a young  one  half-cat  half-dog ! 
This  reminds  one  of  the  celebrated  hybrid  half-fowl  half- 
rat  bit  that  so  nearly  deceived  one  of  your  most  popular 
naturalists.  Surely  our  Academy,  like  your  Timet,  has 
its  “silly  season." 


MISCELLANEOUS. 


Continental  Science. 

Paris,  August  20. 

The  members  of  M.  Leverrier’a  excellent  Astronomical 
Society  have  had  quite  a gala  week  of  it  examining  M. 
Ternpel’ s comet  with  the  large  refractor  belonging  to  them 
at  the  Observatory.  The  poor  comet  has  had  a great  deal 
to  bear  in  the  way  of  abuse.  M.  Z.  says  he  brought  the 
hot  weather  ; M.  Y.  say  a he  is  not  bright  enough  ; M.  X. 
insinuates  that  he  is  keeping  away  the  rain  ; and  M.  W. 
insults  the  poor  fellow  by  mocking  at  his  wont  of  a tail. 
No  wonder  at  his  stopping  so  short  a time.  However.  M- 
Donati  announces  the  discovery  of  another  amongst  the 
tresses  of  Berenice’s  hair. 

The  first  gratuitous  course  of  twenty -five  lectures  on 
Chemistry  at  the  Museum  of  Natural  History  has  been 
attended  by  over  fifty  pupils,  mostly  from  the  schools  of 


Cavendish  gociety. — We  may  announce  that  tbe 
sixteenth  volume  of  Gmelin's  “ Chemistry’’  is  now  being 
issued  to  the  subscribers  for  1862.  It  brings  the  work 
down  as  far  as  bodies  containing  34  atoms  of  carbon,  and 
it  is  said  that  one  more  volume  will  complete  the  work. 

University  of  London. — FintBJr.  Examination, 

1*04. — The  following  gentlemen  took  honours  in  Che- 
mistry and  Natural  Philosophy  : — 

Firtt  Clate. 

Wright,  C.  R.  A.  (Exhibition),  Owen’s  College. 

Brown,  J.  C.,  University  of  Aberdeen  & School  of  Mines. 

Third  Clast. 

Exall,  William  Henry,  King’s  College. 

Graham,  Charles,  University  College. 

Kiscb,  Albert,  St.  Thomas’s  and  London  Hospitals. 
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Miscellaneous — Answers  to  Correspondents. 


CrrewcAt  Krn, 
A Vff  57,  1*64. 


I)«»ath  of  Dr.  ft.  Dnndai  Thompson. — Dr. 

Robert  Dtindas  Thompson  died  on  Wednesday  last  at 
Dunstable.  lie  was  in  the  6oth  year  of  his  age.  His 
first  degrees  were  taken  in  Glasgow,  in  which  university 
he  afterwards  held  the  chair  of  chemistry,  but  in  1859 
became  a member  of  the  Royal  College  of  Physicians. 
He  filled  the  chair  of  chemistry  at  St.  Thomas’s  Hospital 
for  many  sessions,  was  physician  to  the  Scottish  Hospital 
and  to  the  Blenheim  Free  Dispensary,  of  which  he  was 
one  of  the  founders.  He  w.u  a fellow  of  the  Royal 
8ocietv,  and  of  the  London,  Edinburgh,  Royal  Medical, 
and  the  Chirurgieal,  and  Chemical  Societies,  and  presi- 
dent of  the  British  Meteorological  Society.  He  also 
occupied  the  position  of  medical  officer  of  health  to  the 
borough  of  Marylebonc. 

I.lnffurd  (A riminiwlratrU)  v-Clay  and  Abraham. 

— This  was  an  action  tried  before  Mr.  Baron  Pigott  at  the 
Liverpool  Assir.es.  The  action  was  brought  under  Lord 
Campbell's  Ad  for  the  loss  of  a husband,  the  damages 
claimed  being  3000/.  The  late  Mr.  Lingard  met  his  death 
owing  to  an  unfortunate  mistake  by  Richard  Poole,  an 
assistant  in  the  establishment  of  Messrs-  Clay  and  Abra- 
ham, chemists,  Liverpool.  A number  of  physicians  and 
chemists  attended  to  show  that  the  mode  of  keeping  the 
poisons  in  Messis.  Clay  and  Abraham’s  establishment  was 
the  common  and  most  approved  mode.  It  was  announced, 
however,  that  the  parties  had  agreed  to  a verdict  of 
1500/.  ics.,  which  was  apportioned  thus  One  shilling 
to  the  eldest  child,  who  inherits  upon  his  father’s  death, 
500/  to  the  widow,  and  500/.  to  each  of  the  other  children. 

Wlnrral  MaiUfics  for  IMS.  — Tho  following 
tables  place  the  whole  question  of  the  value  of  our  mining 
operations  at  once  before  the  eye : — 


General  Summary,  of  which  Returns  are  given,  for  1863. 


Minerals. 

Quantity. 

Value. 

Gold  quartz,  tons  . . 

3*5 

ill.  $00 
963,985 

Tin  ore,  tons  . 

>5.157 

Copper  ore,  tons  . 

Lead  ore,  tons  . . . 

»<o,947 

9<,j8j 

i*ioo.S54 

Silver  ore,  tons . . , 

88 

5t?oj 

Ziuc  ore,  tons  . 

. ».94< 

29,968 

Jron  ore,  tons  . 

9»,0<,  55> 

3,240,890 

Pyrites,  tons  . , . 

95.37* 

61,035 

Wolfram,  tons  . 

>3 

67 

Uranium,  cuts. 

3 

13 

Gossans,  tons  . . • 

4»434 

4*570 

Arsenic,  tons  . . . 

>.444 

1,200 

Coals  (sold  and  used),  tons 

86, 192,215 

*0. 57^,945 

Earthy  minerals,  estimated  at 

z, 975, coo 

Total  value  of  the  minerals  produced  in  1863 

£19,1 51.376 

Metals  produced  from  British  Minerals  and  Coals. 


Gold,  ozs.  ..... 

Quantity. 

Value. 

55* 

£<,747 

Tin,  tons 

10,006 

1,170, 701 

Copper,  tons  .... 

*4**47 

1,409,608 

Lead,  ton*  .... 

68,220 

1,418,985 

Silver,  ozs.  .... 

634,004 

*74.35* 

Zinc,  tonB ..... 

3.S35 

90,889 

Iron  (pig),  tons .... 

4,510,040 

11,275,100 

Total  value  of  the  above  . 

, , 

15, 541,381 

Estimated  value  of  other  metals 

150,000 

Coals ..... 

*0,57**945 

Total  value  of  the  metals  obtained  and  coals 

produced  in  1863  . . . 

£36,364,317 

]*ol*onl»or  by  Calabar 

fir  an*. — 

There  is  no 

doubt  that  the  poisoning  at  Liverpool,  mentioned  la.st 
week,  resulted  from  eating  Calabar  beans.  I)r.  Edwards 
has  been  kind  enough  to  forward  us  some  of  those  found 
in  the  rubbish.  It  seems  extraordinary  that  an  article 
fetching  so  high  a price  should  be  disposed  in  such  a care- 
less way.  The  following  is  the  chemical  evidence  given 


by  Dr.  Edwards,  at  the  inquest  on  Michael  Russell,  who 
died  from  the  effects  of  the  poison  : — Jojin  Baker  Edward* 
deposed : I am  an  analytical  chemist,  and  lecturer  on 
medical  jurisprudence,  at  the  Royal  Infirmary  School  of 
Medicine,  Liverpool.  On  Friday,  the  12th  instant,  I 
attended  a post-mortem  examination  of  the  remains  of  the 
deceased  Micluel  Russell,  and  removed  the  stomach, 
intestines,  and  parts  of  the  viscera  of  deceased  in  jars, 
which  I conveyed  to  my  laboratoiy  at  the  lloyal  Institu- 
tion, for  chemical  examination.  On  the  same  day  I 
received  from  Inspector  Moore  a parcel  of  beans,  said  to 
be  similar  to  those  of  which  the  said  Michael  Russell  had 
eaten.  The  beans  are  those  known  in  medicine  as  Calabar 
ordeal  beans  (Physostigma  renenttum).  1 proceeded  to 
make  an  alcoholic  extract  of  the  beans,  also  of  the 
contents  of  deceased’s  stomach  and  of  the  contents 
of  deceased’s  intestines.  The  stomach  contained  only  five 
fluid  ounces  of  fluid,  consisting  of  a few  fragments  of  the 
bean,  and  the  remains  of  a mustard  emulrion  which  had 
been  administered  shortly  before  death.  The  quantity  of 
alcoholic  extract  from  the  stomach  was  therefore  very 
small,  and  its  reactions  were  obscured  by  the  mustard. 
After  further  purification  by  ether,  an  extract  was 
obtained  which  caused  marked  contraction  of  the  pupil  in 
the  eye  of  a rabbit  when  applied  to  it  externally.  From 
the  intestines  of  deceased  I obtained  17  fluid  ounces  of  an 
emulsive  fluid,  which,  after  digestion  with  the  alcohol, 
yielded  an  extract,  which  was  then  purified  by  ether  and 
evaporated.  This  etherial  extract  corresponded  in  its  re- 
actions with  a similarly  prepared  extract  of  the  beans 
under  examination.  The  chemical  reactions  on  a watery 
solution  of  the  etherial  extract  are  as  follow's  : — 1.  A pink, 
colour,  struck  by  caustic  potash,  which  gradually  increases 
in  intensity  to  a deep  red,  and  when  mixed  with  chloro- 
form forms  a deep  red  chloroformic  solution,  which  sepa- 
rates from  the  clear  yellowish  supernatant  liquor.  2.  A 
red  colour,  struck  by  strong  sulphuric  acid,  with  separa- 
tion of  a retinoid  coaculum.  3.  A violet  colour,  changing 
to  red  by  sulphuric  acid  and  crystals  of  bichromate  of 
otash.  4.  A similar  colour,  with  sulphuric  acid  and 
inoxide  of  manganese,  retaining  the  purple  colour  for  a 
long  time.  d.  A yellow  precipitate,  with  solution  of 
iodine  in  iodide  of  potassium.  6.  A purple  colour,  with 
tri-chloride  of  gold  and  reduction  of  metallic  gold.  7.  A 
yellow  colour,  struck  with  caustic  ammonia,  which, 
exposed  for  some  h-»urs  to  light,  turned  green,  and  finally 
a deep  blue.  I applied  a few  drops  of  the  aqueous  emul- 
sion of  this  etherial  extract  obtained  from  the  intcatincs  of 
deceased  to  a frog’s  back,  by  insertion  under  the  skin.  In 
a short  time  the  animal  manifested  an  indisposition  to 
movement,  and  became  very  quiet.  In  the  course  of  an 
hour  it  became  unable  to  jump,  or  to  remove  the  position 
in  which  its  limbs  were  placed,  and  in  about  two  hours  it 
became  perfectly  flaccid  and  insensible  to  any  external 
irritation  ; although  stimulated  by  strychnine,  it  was  in- 
capable of  being  roused  to  muscular  exertion,  and  soon 
expired,  having  previously  exhibited  very  irregular  respi- 
ration and  pulsation.  A second  portion  of  the  emulsion 
was  exhibited  to  a mouse,  which  became  soon  paralysed 
in  its  limb*,  and  died  after  a few  hours.  A third  portion 
was  introduced  into  the  circulation  of  a mouse  by  the  ear, 
and  after  twenty-four  hours  the  poison  operated  fatally, 
by  complete  paralysis  of  the  limbs  and  senses,  and  the 
animal  died  by  syncope.  A fourth  portion  of  the  emul- 
sion from  the  intestines  of  deceased  applied  to  the  eye  of 
a rabbit  caused  strong  contraction  of  the  pupil  after  three- 
quarters  of  an  hour.  Similar  results  were  obtained  by  an 
etherial  extract  of  the  bean  itself. 


ANSWERS  TO  CORRESPONDENTS. 

£Vm/um.— P.»ge  $9,  col.  x,  five  Une*  from  bottom,  for  dievUt  rwitl 
doubts*. 

M.  X. — Abstracts  of  the  Friday  evening  lectures  alone  tnr  pulUshed. 
6.  L.  —Wo  do  not  believe  tlierw  is  s patent. 

/ircfifftf.— K.  8. ; Dr.  Adrianl;  Dr.  Edward*,  with  thanks. 
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On  the  Properties  of  Silicie  Acid  and  other  analogous 

Colloidal  Substances,*  by  Thomas  GrauaM,  F.R.S. 
(preliminary  notice.) 

(CWinuAi  from  pa gt  99  ) 

The  production  of  tho  compound*  of  silicic  acid  now 
described  indicates  the  possession  of  a wider  range  of 
affinity  by  a colloid  than  could  well  bo  anticipated.  The 
organic  colloids  arc  no  doubt  invested  with  similar  wide 
powers  of  combination,  which  may  become  of  interest 
to  the  physiologist.  The  capacity  of  a mass  of  gelatinous 
silicic  acid  to  assume  alcohol,  or  even  oleine,  in  the  place 
of  water  of  combination,  without  disintegration  or 
alteration  of  form,  may  perhaps  afford  a clue  to  tho 
penetration  of  tho  albuminous  matter  of  membrane  by 
fatty  and  other  insoluble  bodies,  which  seems  to  occur  in 
tho  digestion  of  food.  Still  more  remarkable  and 
suggestive  arc  the  fluid  compounds  of  silicic  acid.  The 
fluid  alcohol -com  pound  favours  the  possibility  of  the 
existence  of  a compound  of  the  colloid  albumen  with 
oleine,  soluble  also  and  capable  of  circulating  with  tho 
blood. 

The  feebleness  of  the  force  which  holds  together  two 
substances  belonging  to  different  physical  classes,  ono 
being  a colloid  and  the  other  a crystalloid,  is  a subject 
deserving  notice.  When  such  a compound  is  placed  in 
a fluid  the  superior  diffusivo  energy  of  the  crystalloid 
may  cause  its  separation  from  the  colloid.  Thus,  of  hy- 
drated silicic  acid,  the  combined  water  (a  crystalloid) 
leaves  the  acid  (a  colloid)  to  diffuse  into  alcohol ; and  if 
the  alcohol  be  repeatedly  changed  tho  entire  water  is 
thus  removed,  alcohol  (another  crystalloid)  at  the  samo 
time  taking  the  place  or  water  in  combination  with  tho 
silicic  acid.  The  liquid  in  excess  (here  the  alcohol)  gains 
entire  possession  of  tho  Bilicic  acid.  The  process  is 
reversed  if  an  alcogcl  bo  placed  in  a considerable  volume 
of  water.  Then  alcohol  separates  from  combination,  in 
consequence  of  the  opportunity  it  possesses  to  diffuse 
into  water;  and  water,  which  is  now  the  liquid  present 
in  excess,  recovers  possession  of  the  silicic  acid.  Such 
changes  illustrate  the  predominating  influence  of  muss. 

Even  the  compounds  of  silicic  acid  w ith  alkalies  yield 
to  the  decomposing  force  of  diffusion.  The  compound  of 
silicic  acid  with  i or  i per  cent,  of  soda  is  a colloidal 
solution,  and,  when  placed  in  a dialyser  over  water  in 
vacuo  to  exclude  carbonic  acid,  suffers  gradual  decom- 
position. The  soda  diffuses  off  slowly  in  tho  caustic 
state,  and  gives  the  usual  brown  oxide  of  silver  when 
tested  with  the  nitrate  of  that  base. 

The  pcctisation  of  liquid  silicic  acid  and  many  other 
liquid  colloids  is  effected  by  contact  with  minute  quan- 
tities of  salts  in  a way  which  is  not  understood.  On  tho 
other  hand,  tho  gelatinous  acid  may  again  bo  liquefied 
and  have  its  eucrgy  restored  by  contact  with  a very 
moderate  amount  of  alkali.  Tho  latter  change  is  gradual, 
one  part  of  caustic  soda,  dissolved  in  10,000  water, 
liquefying  100  parts  of  silicic  acid  (estimated  dry)  in  60 
minutes  at  1 oo°  C.  Gelatinous  stannic  acid  also  is 
easily  liquefied  by  a small  proportion  of  alkali,  even  at 
the  ordinurj  temperature.  The  alkali,  too,  after  liquefy- 
ing the  gelatinous  colloid,  may  be  separated  again  from 
it  by  ditfiisiou  into  water  upon  a dialyser.  The  solution 
of  these  colloids,  in  such  circumstances,  may  be  looked 

• Abstracted  frtnn  tho  Procttdi r>g»  of  th«  f toy  si  Society,  with  sddi  I 
tioii*  by  the  author. 
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upon  as  analogous  to  tho  solution  of  insoluble  organic 
colloids  witnessed  in  animal  digestion,  with  the  difference 
that  tho  solvent  fluid  hero  is  not  acid  but  alkaline. 
Liquid  silicic  acid  may  be  represented  as  tho  u peptone  * 
of  gelatinous  silicic  acid ; and  tho  liquefaction  of  the 
latter  by  a trace  of  alkali  may  be  spoken  of  as  tho  pep- 
tisation  of  the  jelly.  Tho  pure  jellies  of  alumina,  per- 
oxide of  iron,  and  titanic  acid,  prepared  by  dialysis,  arc 
assimilated  more  closely  to  albumen,  being  peptised  by 
minute  quantities  of  hydrochloric  acid. 

Liquid  Stannic  and  Meta  stannic  Acids.  — Liquid 
stannic  acid  is  prepared  by  dialysing  the  bichloride  of 
tin  with  an  addition  of  alkali,  or  by  dialysing  the  stan- 
nate  of  soda  with  an  addition  of  hydrochloric  acid.  In 
both  coses  a jolly  is  first  formed  on  tho  dialyser ; but  as 
the  salts  diffuse  away  tho  jelly  is  again  peptised  by  tho 
small  proportion  of  free  alkali  remaining ; the  alkali 
itself  may  be  removed  by  continued  diffusion,  a drop  or 
two  of  the  tincture  of  iodine  facilitating  the  separation. 
Tho  liquid  stannic  acid  is  converted  on  heating  into 
liquid  metastannic  acid.  Both  liquid  acids  are  remark- 
able for  tho  facility  with  which  they  arc  poetised  by  a 
minute  addition  of  hydrochloric  acid  os  well  os  by  salts. 

Liquid  Titanic  Acid  is  prepared  by  dissolving  gela- 
tinous titanic  acid  in  a small  quantity  of  hydrochloric 
acid  without  heat,  and  placing  the  liquid  upon  a dialyser 
for  several  days.  The  liquid  must  not  contain  more  than 
1 per  cent,  of  titanic  acid,  otherwise  it  spontaneously 
gelatinises,  but  it  appears  more  stable  when  dilute. 
Both  titanic  and  the  two  stannic  acids  afford  the  same 
classes  of  compounds  with  alcohol,  &c.,  os  are  obtained 
with  silicic  acid. 

Liquid  Tungstic  Acid. — Tho  obscurity  which  has  so 
long  hung  over  tungstic  acid  is  removed  by  a dialytic 
examination.  It  is,  in  fact,  a remarkable  colloid,  #of 
which  the  pcctous  form  alone  has  hitherto  been  known. 
Liquid  tungstic  acid  is  prepared  by  adding  dilute  hydro- 
chloric acid  carefully  to  a 5 per  cent,  solution  of  tung- 
state of  soda  in  sufficient  proportion  to  neutralise  tho 
alkali,  and  then  placing  the  resulting  liquid  on  a dialyser. 
The  addition  of  hydrochloric  acid  must  be  repeated  three 
or  four  times,  and  tho  dialysis  continued  for  soveral  days 
in  order  to  remove  tho  whole  alkali.  It  is  remarkable 
that  tho  purified  acid  is  not  poetised  by  acids,  salts,  or 
alcohol  at  tho  ordinary  temperature.  Evaporated  to 
dryness,  it  forms  vitreous  scales,  like  gum  or  gelatine, 
which  sometimes  adhere  so  strongly  to  the  surface  of 
the  evaporating  dish  as  to  detach  portions  of  it.  It  may 
bo  heated  to  aoo°  C.  without  losing  its  solubility  or 
passing  into  the  pcctous  state,  but  at  a temperature  near 
redness  it  undergoes  a molecular  change,  losing  at  the 
same  time  2*42  per  cent,  of  water.  When  water  is 
added  to  unchanged  tungstic  acid  it  becomes  pasty  and 
adhesivo  like  gum,  and  it  forms  a liquid  with  about  onc- 
fourtli  its  weight  of  water,  which  is  so  dense  as  to  float 
glass.  The  solution  effervesces  with  carbonate  of  soda. 
Tho  taste  of  tungstic  acid  dissolved  in  water  is  not 
metallic  or  acid,  but  rather  bitter  and  astriugont.  Solu* 
lions  of  tungstic  acid  containing  5,  20,  50,  66*5,  and 
79  8 per  cent,  of  dry  acid, possess  tho  following  densities 
at  190, 1*0475.  1*2168,  1*8001,  2*396, and  3*243.  Evapo- 
rated in  vacuo  liquid  tungstic  acid  is  colourless,  but 
becomes  green  in  air  and  light,  apparently  from  the 
deoxidating  action  of  organic  matter.  Liquid  silicic  acid 
is  protected  from  poetising  when  mixed  with  tungstic 
acid — a circumstance  probably  connected  with  the  for- 
mation of  the  double  compounds  of  these  acids,  which 
M.  Marignae  has  lately  indicated. 

Molybdic  Acid  has  hitherto  been  known  (like  tung- 
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Action  of  Light  on  Santonine. 


stic  acid)  only  in  the  insoluble  form.  Crystallised 
molybdate  of  soda  dissolved  in  water  is  decomposed  by 
the  addition  of  hydrochloric  acid  in  excess  without  any 
immediate  precipitation.  The  acid  liquid  thrown  upon 
a dialyscr  may  gelatinise  after  a few  hours,  but  again 
liquifies  spontaneously,  when  tho  salts  diffuse  away. 
After  repeated  additions  of  hydrochloric  acid  and  a 
diffusion  of  three  days,  about  60  per  cent,  of  liquid 
molybdic  acid  remains  behind  in  a pure  condition.  The 
solution  is  yellow,  astringent  to  the  taste,  acid  to  test* 
pajper,  and  possesses  much  stability.  The  acid  may  be 
dried  at  i oo°,  and  then  heated  to  »oo°  without  losing 
its  solubility.  Dry  molybdic  acid  has  the  same  gummy 
aspect  as  tungstic  acid,  and  deliquesces  slightly  when 
exposed  to  damp  air.  Both  acids  lose  their  colloidality 
when  combined  with  soda,  and  give  a variety  of  crys- 
tallised salts.  The  pure  liquid  acids  also  become  in* 
soluble  when  heated  for  some  time  with  hydrochloric 
and  other  strong  acids. 


On  the  Determination  of  Water  in  Organic  Substances, 
by  M.  Cl.  Winckler. 

This  determination  is  founded  on  tho  chango  of  colour 
which  anhydrous  chloride  of  cobalt  undergoes  in  absorb- 
ing water.  Dry  chloride  of  cobalt  dissolves  in  alcohol 
of  a density  of  0*79*,  preserving  a beautiful  blue  colour. 
Hydrated  bodies  in  presence  of  this  solution  abandon 
their  water,  and  the  colour  turns  to  rod.  Tho  operation 
is  begun  by  titrating  tho  solution  of  cobalt,  to  ascer- 
tain the  quantity  of  it  which  must  be  added  to  a 
certain  amount  o(  water  to  produce  a fixed  colotfr.  In 
this  way  tho  author  has  determined  tho  alcoholic  strength 
of  mixtures  of  alcohol  and  water. — Bulletin  dela  SoctdlS 
Chimique,  vi.,  460,  64. 


A Nexc  Method  of  Estimating  Sulphuric  Ether , 
by  MM.  Kegnauld  and  Adrian. 

The  purity  of  ether  is  commercially  estimated  by  its 
density,  but  this  is  not  a rigorous  mode  of  determina- 
tion, since  it  is  disputed  what  instrument  is  to  be  used. 
There  is  also  the  incorrectness  in  tho  graduation  of 
commercial  instruments,  and,  moreover,  the  temperature 
is  not  taken  into  account. 

Some  degree  of  regularity  is  attained  by  using  a gravi- 
meter, but  by  itself  this  determination  is  insufficient, 
since  the  ether  is  mixed  at  the  same  time  with  water 
and  alcohol  in  variable  proportions. 

The  first  step  towards  obtaining  a correct  estimate  is 
to  simplify  the  nature  of  this  complex  product. 

Having  ascertained  that  carbonate  of  potash  completely 
dehydrated  ether,  tho  authors  found  that  the  samo  salt 
brought  alcohol  mixed  with  ether  to  98s?  centesimal 
without  going  beyond. 

These  points  established,  they  base  their  process  on 
the  estimation  of  tho  degree  of  purity  of  ether  by  deter- 
mining its  density  before  and  after  the  action  of  dry 
carbonate  of  potash.  They  have  arranged  a table  so  as 
to  dispense  with  calculation.  The  proportions  of  pure 
ether,  alcohol,  and  water  contained  in  any  ether  can  be 
determined  by  two  gravimetric  experiments. 

Note. — Tho  temperature  for  tho  two  experiments 
should  be  kept  rigorously  at  + 15,  and  the  shaking  of 
the  mixture  with  the  dry  carbonate  of  potash,  which  is 
affected  in  a stopped  flask,  should  last  from  twenty-five 
to  thirty  minutes. — Bulletin  dc  la  Society  Chmiique,  vi., 
461,  64. 


Action  of  Light  on  Santonine. — Photo- Santonic  Acid, 
by  M.  Sestini.* 

Santonine,  it  is  well  known,  is  coloured  yellow  by 
exposure  to  solar  light,  and  this  takes  place  in  a vacuum 
as  well  as  in  the  air.  It  docs  not  take  place,  however, 
when  the  actinic  rays  ore  cut  off  by  means  of  a solution 
of  nitrate  of  uranium. 

Crystals  of  santonine  reduced  to  powder  and  then 
exposed  to  light,  not  only  change  colour,  but  evolve  a 
resinous  odour,  and  acquire  a very  bitter  taste.  Water 
added  to  this  changed  santonine  acquires  a yellow  colour, 
presents  an  acid  reaction,  and  has  a bitter  taste.  On 
distillation  tho  samo  water  yields  an  acid  liquid  which 
reduces  nitrate  of  silver  and  bichloride  of  mercury,  and 
precipitates  acetate  of  leal  white.  The  author  concluded 
that  tho  volatile  matter  formed  during  the  colouration 
of  santonine  by  light  was  formic  acid.  On  evaporation 
to  dryness  the  distillate  gives  a deep  red-coloured 
resinous  residue. 

By  treatment  with  water  the  coloured  santonine 
almost  entirely  lost  its  odour.  On  treatment  with 
alcohol  it  now  in  great  part  dissolved,  giving  a yellowish 
solution,  which,  on  evaporation,  left  a reddish-yellow 
residue,  tho  greater  port  of  which  was  soluble  in  ether. 
The  ctherial  solution  left  an  uncry st all  isablc  residue  of 
an  amber  colour,  and  with  a very  bitter  taste. 

In  subsequent  experiments  made  by  exposing  santo- 
nine  to  light  under  water  from  which  all  air  had  been 
carefully  expelled,  the  author  obtained  exactly  the  same 
results,  and  hence  concluded  that  by  exposure  to  solar 
light  santonino  is  changed  into  formic  acid,  and  an  un- 
crystallisable  substance  much  more  soluble  in  alcohol 
and  ether  than  santonine  itself,  and  also  a red  resinous 
substance.  To  the  yellow  uncryBta disable  substance  he 
has  given  provisionally  the  name  photo-santonic  acid. 

The  acid,  on  analysis,  gave  results  which  agree  very 
nearly  with  the  formula  €I}HU9).  Its  chemical  pro- 
perties will  be  described  in  a future  memoir. 


On  the  Estimation  of  Nitric  Acid  in  Waters, 
by  M.  C.  Weltzien.I 

Finding  that  determinations  made  by  the  usual  methods 
did  not  give  concordant  results,  the  author  adopted  the 
following  process.  After  concentrating  the  water,  tho 
lime  and  magnesia  were  precipitated  by  means  of  car- 
bonate of  soda,  and  thus  nitrate  of  soda  was  obtained. 
Tho  solution  of  this  was  evaporated  to  dryness,  the 
dried  residue  mixed  with  finely  divided  copper,  obtained 
by  reducing  the  oxide  by  means  of  hydrogen.  The 
mixture  was  then  placed  in  a combustion  tube,  with  the 
precautions  necessary  in  estimating  nitrogen  by  volume. 

In  such  an  analysis  the  author  mentions  that  nitrogen 
existing  in  nitrate  of  ammonia  or  in  organic  matter  and 
also  in  nitrites  will  be  overlooked. 


Use  of  Silica  in  Organic  Analysis,  by  M.  Schaller.J 
Some  months  ago  M.  Schaller  gave  a process  for 
preparing  what  lie  supposed  to  be  fcrricyanidc  of 
ammonium,  which  is  used  in  making  aniline  black. 
His  process  consisted  in  substituting  ammonium  for 
potassium  by  doublo  decomposition,  but  he  has  since 
discovered  that  the  whole  of  the  potassium  is  not  ex- 
changed, and  that  the  salt  formed  is  really  a double  ferri- 
cyanidc  of  ammonium  and  potassium. 

* HuUfttn  de  la  Soeiiti  Chimiqut  de  Parity  July,  1864,  p.  XI. 

♦ Ibid.,  August,  1864,  p.  87. 

\ Ibid.,  August,  1864,  p.  9J. 
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In  the  course  of  his  experiments  he  found  a difficulty 
in  estimating  the  carbon  in  the  presence  of  the  potassium 
in  the  compound;  and  it  occurred  to  him  to  make  a com- 
bustion with  pure  calcined  silica  in  place  of  oxide  of 
copper.  The  process  succeeded  perfectly. 

The  analysis  of  bitartratc  of  potash  may  be  made  in 
the  same  way,  and  the  carbon  and  hydrogen  estimated 
at  the  same  time. 

The  combustion  tube  is  charged  in  the  usual  way  for 
estimating  carbon  and  hydrogen,  but  in  place  of  oxide 
of  copper  the  substance  to  be  analysed  is  mixed  with 
about  its  own  weight  of  silica.  The  mortar  is  then 
rinsed  with  oxide  of  copper,  which  is  placed  in  the  tube 
and  shaken  with  the  previous  mixture. 
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11  On  Recent  Chemical  Researches  in  the  Royal  Institution ,** 

by  Edward  Frankland,  Esq.t  F.R.S.t  Professor  of 

Chemistry,  Royal  Institution, 

Amongst  the  branches  of  inquiry  that  have  engaged  the 
attention  of  chemists  during  the  past  fifteen  years,  there 
can  scarcely  be  two  opinions  as  to  the  paramount  import- 
ance of  those  investigations  which  have  had  for  their 
object  the  discovery  of  the  internal  structure  of  chemical 
compounds,  and  especially  of  organic  compounds  ; for  it 
is  by  thus  studying  the  architecture  of  these  bodies  that 
we  become  acquainted  with  the  plans  according  to  which 
Nature  herself  constructs  them  under  the  influence  of 
what  we  term  vitality,  and  that  we  arc  enabled  to  imitate 
her  operations.  The  vast  number  of  organic  compounds 
that  can  now  be  produced,  without  the  aid  of  life  in  any 
form,  some  of  them  even  constituting  a part  of  the  food 
of  man,  affords  ample  testimony  to  the  importance  of  this 
field  and  the  success  with  which  it  has  been  cultivated. 

The  ultimate  analytical  composition  of  a chemical  com- 
pound affords  us  little  or  no  information  available  for  the 
production  of  that  compound  artificially  ; but  the  moment 
the  internal  arrangement  of  the  atoms  becomes  known  the 
constructive  process  at  once  suggests  itself.  Such  a pro- 
blem may  be  attacked  in  two  distinct  ways,  either  by 
taking  the  compound  to  pieces,  or  by  building  it  up  from 
its  proximate  constituents.  More  than  twelve  years  ago 
the  speaker  had  applied  the  latter  or  synthetical  process 
to  the  investigation  of  organic  compounds  containing 
metals,  some  of  the  results  of  which  he  had  communicated 
to  the  members  ou  a previous  occasion.  A like  scrutiny 
must  be  applied  to  other  families  of  organic  substances  if 
we  are  to  become  equally  acquainted  with  their  molecular 
construction.  It  was  the  application  of  the  synthetical 
process  to  an  important  family  of  organic  substances  that 
had  formed  the  basis  of  the  investigations  recently  carried 
on  in  the  chemical  laboratory  of  the  Institution.  In  the 
execution  of  this  work  the  speaker  had  been  enthusiasti- 
cally joined  by  his  friend,  Mr.  Duppa,  who  had  in  an 
eminent  degree  contributed  to  whatever  success  had 
attended  their  labours. 

The  family  of  organic  acids  thus  attacked,  and  which 
is  represented  by  lactic  acid,  had  for  some  years  past 
excited  the  interest  and  attention  of  chemists,  but  although 
much  laborious  investigation  had  been  expended  upon  it, 
especially  by  Kolbc  and  Wurtz,  yet  the  constitution  of 
these  acids  w'as  still  for  from  being  established.  Like  any 
effort  to  overcome  a difficulty,  such  an  investigation  re- 
quired the  selection  of  a plan  of  attack,  and  the  prepara- 
tions of  the  agents,  or  weapons,  by  which  the  assault  was 
to  be  made.  The  speaker  had  already  proved  in  a paper 
communicated  to  the  Royal  Society,  that  oxalic  acid  w'aa 


the  basis  or  model  of  the  family  of  acids  to  be  investigated. 
This  fact  showed  the  path  by  which  the  subject  was  to  be 
approached,  and  he  then  went  on  to  describe  the  principles 
according  to  which  the  weapons  were  constructed. 

In  Mechanics  the  engineer  proportions  the  force  which 
he  employs  to  the  effect  required  to  be  produced,  and  it 
w’as  considered  one  of  the  greatest  achievements  in  such 
control  of  mechanical  force  when  Mr.  Nasmyth’s  steam- 
hammer  could  be  made,  at  one  moment  to  deliver  a blow 
gentle  enough  to  break  the  shell  of  a nut  without  crushing 
the  kernel,  and  at  the  next  to  descend  with  a force  suffi- 
cient to  smash  a block  of  granite  and  shake  the  ground 
beneath  it.  As  in  mechanics,  where  we  deal  with  mosses, 
so  in  chemistry,  where  we  have  to  do  with  atoms,  it  is 
also  necessary  to  apply  a properly  graduated  amount  of 
force,  and  to  apply  it  in  the  right  direction.  Chemistry 
was  yet  far  behind  mechanics  in  this  faculty  of  graduating 
force,  but  by  availing  ourselves  of  certain  chemical  reac- 
tions, we  had  the  power,  as  it  were,  of  gradually  storing 
up  force  in  the  atoms  of  bodies,  and  of  delivering  the  blow 
when  the  force  had  become  strong  enough  to  effect  the 
change  required.  In  this  way  the  comparatively  inert 
radicles  or  molecules,  methyl,  ethyl,  amyl,  &c.,  could  be 
invested  with  chemical  energy  sufficient  to  force  their 
entrance  into  oxalic  acid.  The  process  of  thus  endowing 
these  radicles  with  force  was  likened  to  the  gradual  wind- 
ing up  of  a weight  to  the  height  necessary  for  the  produc- 
tion of  a given  effect  by  its  subsequent  fall.  For  this 
purpose  a force  external  to  the  atoms  to  be  elevated  was 
obviously  required.  The  first  supply  of  this  force  was 
taken  from  sodium ; but  sodium,  although  competent  to 
raise  the  molecules  of  ethyl  or  methyl  to  a great  elevation, 
was  yet  too  rough  in  the  use  of  its  power,  for  if  we 
attempted  by  its  sole  agency  to  elevate  these  molecules, 
they  were  actually  tom  to  pieces  by  the  violence  of  the 
effort.  The  action  of  the  sodium  must,  therefore,  be 
moderated  by  combining  it  with  mercury ; much  of  its 
pow'er  was  thus  lost,  but  sufficient  still  remained  for  the 
purpose,  if  rightly  employed. 

This  sodium  amalgam  on  being  brought  into  contact 
with  the  iodides  of  methyl,  ethyl,  or  amyl,  refused  to  exert 
any  action,  but  on  the  addition  of  a few  drops  of  acetic 
ether,  which  acted  in  this  case  like  a ferment,  the  sodium 
separated  the  iodine  from  the  ethyl,  whilst  the  latter 
united  itself  with  the  mercury. 

2CjH4I  + Hg  { = Hg  { + iN&I 

(Na  (C,H4  

Iodide  of  ethyl  Iodide  of  sodium 

8 odium  amalgam  Mercuric  ethido 

By  this  association  with  mercury  the  energy  of  the  ethyl 
was  greatly  increased,  but  it  still  lacked  sufficient  power 
for  its  attack  upon  oxalic  acid.  Having  once  commenced 
its  ascent,  however,  the  further  elevation  of  the  ethyl 
became  comparatively  easy.  It  was  only  necessary  to 
digest  the  mercuric  ethidc,  procured  as  above  described, 
with  metallic  zinc  at  a temperature  of  ioo°  C.  for  several 
hours,  in  order  to  replace  the  mercury  with  zinc,  by  which 
means  zinc  ethyl  was  obtained. 


(CjHj  (f’»Us 

Hg  < + Zn.  « Zn.  v Hg. 

(CaH,  \C,Hj 


Mercuric  othide. 


Zinc  ethyl. 


Tho  zinc  ethyl  thus  obtained  possessed  far  greater  energy 
than  the  mercuric  ethide  from  which  itw'&s  derived,*  and, 
in  fact,  in  this  compound  the  ethyl  became  fully  armed  for 
the  contemplated  expedition.  The  speaker,  however, 
Bhowed  that  its  power  could  be  still  further  increased  by 
the  addition  of  the  metal  lithium.  By  these  processes  the 


• The  intense  chemical  energy  of  zinc  ethyl  was  shown  experimen- 
tally by  s fountain  of  tho  liquid,  which  j.( ayed  perpendicularly  to  tbo 
height  of  six  or  eight  feet,  forming  a fiery  jet  of  blue  sud  white  flame. 
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following  chemical  compounds  and  weapons  of  attack  had 
been  manufactured  : — 


CH, 

I 


Mercuric  Methide  . 

• Hg  { 

Mercuric  Iodo-methide  . 

• Hg  { 

Mercuric  Ethide 

■ Hg  j 

Mercuric  Iodo-ethide 

■ Hg  ■ 

Mercuric  Chlor- ethide  . 

• Hg  • 

Mercuric  Amylide  . 

.Hg 

Mercuric  Iod-amylide  • 

. Hg  ■ 

Mercuric  Chlor-amylide  . 

. Hg 

Z in  cm  ethide  . • • 

. Zn  ■ 

Zinccthide 

. Zn  • 

Zincamylidc  . 

. Zn  ■ 

Lithio-mercuric  Methide 

•sr- 

Lithio-mcrcuric  Ethide  . 

Hg". 
• Lr 

Lithio-zinc  Methide 

Zn" 

• Li'  ' 

Lithio-zinc  Ethide  . 

Zn" 

• Li'  ‘ 

I 

0,11, 

Cl 

C,»„ 


c;ir„ 

Cl 
C1L 
CH, 

c;u.. 

CH, 

C,II„ 

C,H„ 

OBJ 
CH/  ? 

CH/ 

Cali/ 

CaII/  ? 

CaH/ 

CH/ 

CH,'  ? 

CH/ 

C,H' 

C,H/  ? 

C,H/ 

Tho  speaker  then  described  the  action  of  several  of 
these  bodies  upon  oxalic  acid,  or  rather  oxalio  ether. 
This  action  consisted  in  the  rcmovi-’  • f one  atom  of  oxygen 
from  oxalic  acid,  and  its  aubstituuun  by  two  atoms  of 
ethyl,  methyl,  &c.  Thus,  by  the  action  of  zinc  ethyl, 
oxalic  acid  was  transformed  into  leucic  acid — a body  that 
had  previously  been  obtained  from  animal  tissues,  espe- 
cially from  the  spleen  and  lungs.  By  acting  upon  oxalic 
ether  with  the  zinc  compounds  of  other  organic  radicles, 
a large  number  of  acids  belonging  to  the  lactic  series,  and 
hitherto  unknown,  could  be  produced.  Many  of  these 
ncids  were  ia»meric  with  each  other,  that  is,  possessed  the 
same  percentage  composition,  but  differed  in  their  interior 
architecture.  Thus  leucic  acid  was  susceptible  of  no  less 
than  nine  isomeric  modifications,  three  of  which  had 
already  been  obtained  by  the  method  now  described.  The 
following  table  shows  the  internal  structure  of  these 
isomeric  leucic  acids  : — 


7 The  following  is  a list  of  acids  which,  with  their  com- 
pounds, have  thus  been  produced  and  investigated  daring 
the  past  year  in  the  laboratory  of  the  Institution  - 


Nu  mo. 


Uimethyloxalic  acid  No. 


Dimethvloxulic  Acid  No.  a 


Leucic  Acid  No.  i , , . C/* 


Leucic  Acid  No.  a . . . C/' 


Leucic  Acid  No.  3 . 


Ethyl-amyl  Oxalic  Acid  . 0/ 


OQ.II/ 


/ C,H,' 

/ C,HS' 

/ C.H,' 

l c,h; 

l H' 

l ch/ 

cy"  1 o"  ca"' 

/ O" 

C*"' 

] O' 

■ / OH'  ; 

I OC.H.' 

OCH,' 

V OH' 

\ OH' 

\ OH 

/CH,' 

/CjHj' 

I CH,' 

lO  H,' 

I II' 

c,"’  { O"  1 C,'" 

] 0" 

cy" 

/ O" 

OC,Hs'  j 

1 Oil' 

/ OCH,' 

\ oil- 

V OH' 

V OH 

, CH,' 

/C,H,' 

/H' 

H 

II 

cy"  { 0 -'  1 c,"' 

! o" 

C/" 

O'' 

j OC.H,' 

1 Oil' 

/ OC.1L' 

\ OH' 

\ Oil' 

loH' 

Diamyl-oxalic  Amyl-ether  . GV"  J O" 

) OH' 

K 00,1V 

These  reactions  proved  that  lactic  acid,  the  representa- 
tive of  this  family  of  acids,  w as  also  cast  in  the  mould  of 
oxalic  acid.  Thus,  the  latter  deadly  organic  body 
converted  by  the  removal  of  one  atom  of  oxygen  and  Its 
substitution  by  one  of  hydrogen  and  one  of  methyl  into 
the  harmless  acid  of  sour  milk,  a constituent  of  the  juice* 
of  the  human  body,  and  an  agent,  no  doubt,  of  importance 
in  the  transformations  attending  animal  life.  A similtf 
marvellous  transmutation  of  character  ia  met  with  in  the 
highly  poisonous  arsenic  acid,  which,  by  the  exchange  of 
one  atom  of  oxygen  for  two  of  methyl,  la  converted  into 
the  innocuous,  though  perfectly  soluble,  cacodylic  acid. 

The  speaker  concluded  as  follow's  : — Here,  then,  wchive 
a most  prolific  reaction,  capable  of  furnishing  an  immense 
number  of  new'  organic  bodies,  and  at  the  same  time  in- 
dicating to  us  the  very  simple  manner  in  which  nature 
evolves  some  of  her,  apparently,  most  complex  result*. 
By  a apecica  of  progressive  development,  this  simply 
organised  oxalic  acid  becomes  gradually  elevated,  culti- 
vated, and  transformed  into  bodies,  which,  when  viewed 
by  one  ignorant  of  their  true  origin,  appear  to  po»*e«  » 
hopeless  complexify'.  Not  only  do  wc  nowr  gain  a de*i 
insight  into  tne  architecture  of  these  acids,  but  we  can  take 
the  very  elements  of  which  they  arc  composed,  and  build 
them  up  unaided  by  any  vital  processes.  We  need  not 
even  go  for  oxalic  acid,  our  very  type  or  model,  cither  to 
the  wood- sorrel,  or  the  lichen,  which,  by  mean*  of  this 
acid,  corrodes  the  rock  upon  which  it  grows  ; for  we  haTf 
the  power  both  to  lay  the  foundation  and  to  build  the 
super* tructuie  of  these  organic  bodies,  without  the  lea*t 
assistance  from  either  animal  or  vegetable  life.  And  |*  it 
too  much  to  hope  that,  by  analogous  inductive  scrutiny, 
even  the  moat  obscure  and  complex  physiological  pheno- 
mena of  life  itself  will  one  day  yield  to  scientific  research* 
and  become  to  us  as  clear  and  simple  as  they  are  now  dark 
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and  unintUigible  ? But  to  accomplish  this,  the  human 
intellect  met  prepare  itself  for  efforts  fax  more  difficult 
than  any  has  yet  made.  Hitherto,  the  more  palpable 
and  simp:  phenomena  of  nature  have  been  the  first  to 
attract  thattention  of  philosophers,  whilst  the  more  re- 
condite ol  hidden,  constituting  increasingly  difficult 
subjects  orcaearch,  have  been  left  for  future  explorers. 
Thus,  altiugh  we  are  still  scarcely  advanced  beyond 
the  conditn  of  children  gathering  pebbles  on  the  shore 
of  the  boidless  ocean  of  knowledge,  yet  those  pebbles, 
never  easto  hud,  are  now  no  longer  left  dry  on  the  beach. 
They  mV  be  dragged  from  the  grip  of  the  waves  by 
patient  4 cunning  toil.  Difficulties  innumerable  and 
appallinponfront  us,  but  let  the  human  intellect  be  only 
left  freeiid  untrammelled,  and  it  will  surely  accomplish 
the  taak-'t  before  it. 
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“ Oft  Pmisfry  Applied  to  the  Arte.”  By  Dr,  F.  Crace 
Calvert,  F.R.S. , F.C.8. 

Lecture  V. 

D.vbrbd  on  Thursday  Evening,  May  5,  1864. 

{Continued  from  pafft  101.)  * 

Units  composition,  properties,  falsi ficatiOD,  and  preservation. 
I'nne*  uses.  A few  words  on  putrefaction. 

jtf. — The  composition  of  this  important  fluid  varies 
not  T in  different  classes  of  animals,  but  also  in  dif- 
fer eindivi  duals  of  the  same  class.  Further,  the  com- 
po*n  of  milk  is  modified  by  the  influence  of  food, 
cli»e,  degree  of  activity,  and  health.  Notwithstanding 
tiii  variations,  an  average  can  be  arrived  at  by  numerous 
ansca,  and  the  following  table  will  give  a general  idea 
oflk - 


Woman'* 

Cows'. 

Asses'. 

Goats’. 

Ewos\ 

jl  Canine  . . 

ter 

sr  of  milk..  .. 

A 

tor  ,,  .. 

15» 
II  5 

65.0 

4-1 

881.8 

44.* 

,'■1 

Vo 

870.1 

18.1 

9*6-5 

40.1 

5*8 

45* 

11.0 

50.0 
6,8 

885  4 

1000.0 

1000.0 

fooao 

1000.0 

10000 

The  various  substances  comprised  in  milk  may  be  cl  os* 
ifitd  under  three  heads— cream,  curd  or  caseine,  and 
vhey. 

Cream,  according  to  Dr.  Voelcker's*  analysis,  is  com- 
posed of : — 


Water 

61.67 

64.80 

Butter  

33-43 

25.40 

C'aaeinu  ... 

1.62  1 

m a 

Sujgar  of  milk 

1.56/ 

7.  a * 

Mineral  mattem 

0.72 

1. 19 

100.00 

100.  CO 

And  may  bo  considered  as  consisting  of  small,  round,  egg- 
shaped  globules,  composed  of  fatty  matters,  enclosed  in  a 
thin  cell  of  caseine,  which,  being  lighter  than  the  fluid  con- 
taining them,  rise  to  the  surface  and  constitute  cream,  and 
in  proportion  to  the  quantity  of  this  removed  from  the 
milk,  the  latter  becomes  less  opaque,  and  assumes  a blue 
tinge.  When  exposed  to  the  air  for  a short  time  in  a dry 
place  it  lo*e«  water,  becomes  more  compact,  and  consti- 
tutes what  U called  cream  cheese.  When  churned,  cream 
undergoes  a complete  change ; the  caseine  cells  are  broken, 
and  the  fotty  globules  gradually  adhere  one  to  the  other 
and  form  a solid  fatty  mass,  called  butter,  and  it  is  found, 


* For  farther  particular*  on  this  subject,  the  render  (a  referred  to 

Dr  Voelcker's  paper,  published  In  the  JoerMl  Of  the  Jtointl 
Sodity  of  Finland,  volume  xxtv. 
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on  an  average,  that  18  lbs.  of  milk  will  yield  t lb.  of  butter. 
Fresh  butter  is  composed  of: — 


/’Margarin 

Oleine 

Fatty  matt,™  W"* 


Caseine 
Whey  . 


I'  Caprine  ( 

Butyrene 
Caproleine  / 


77-5 

1.6 

20.9 


100.00 

But  ns  butter  rnpidly  becomes  rancid,  it  is  necessary  to 
adopt  means  to  prevent  this  os  much  as  possible,  and  the 
following  are  the  usual  methods — vix„  working  the  butter 
well  w ith  water,  and  then  adding  3 or  4 per  cent,  of  common 
salt,  or  melting  the  butter  at  a temperature  below*  2 12®; 
but  the  following  method,  employed  by  M.  Brccm,  appears 
to  give  general  satisfaction — It  consists  in  adding  to  the 
butter  water  containing  0.003  of  acetic  or  tartario  acid, 
ami  carofully  closing  the  vessels  containing  it.  The  ran- 
cidity of  butter  is  due  to  a fermentation  generated  by  the 
caseine  existing  in  it,  which  unfolds  the  fatty  matters  into 
their  respective  aeids  and  glycerine,  and  as  the  volatilo 
acids,  butyric,  caproio,  &o.,  have  a most  disagreeable  taste 
and  odour,  it  is  these  which  impart  to  butter  the  rank 
taste.  Allow*  me  to  add,  en  passant,  that  whilst  butyric 
acid  possesses  a repulsive  smell,  its  ether  has  a most 
fragrant  odour — vis.,  that  of  pineapple,  for  which  it  is 
sold  in  commerce. 

Curd  of  Milk  or  Caeeine  has,  according  to  Dr.  Voelcker, 
the  foliowring  composition : — 


Carbon 53*57 

Hydrogen  7*14 

Nitrogen  15*41 

Oxygen 22*03 

Sulphur i**i 

Phosphorus  0*74 


100*00 

And  is  easily  recognisable  by  its  white  flocculent  appear- 
ance. It  is  insipid  and  inodorous,  like  albumen,  from 
which  it  differs  in  its  insolubility  in  water,  though  it  is 
dissolved  by  a weak  solution  of  alkali  or  acid.  But  what 
chiefly  distinguishes  caseine  Is  that  it  is  not  coagulated  on 
boiling,  and  that  rennet  precipitates  it  from  its  solutions. 
Dr.  Voelcker  has  proved,  however,  in  his  researches  on 
cheese,  that  the  commonly-received  opinion  that  rennet 
coagulates  milk  by  decomposing  the  lactine  into  lactic 
acid  is  incorrect,  for  he  has  coagulated  milk  while  in  an 
alkaline  condition,  and  it  is  owing  to  the  difference  in  the 
action  of  rennet  on  albumen  and  caseine  that  chemists 
have  been  able  to  detect  the  presence  of  4 to  ^ per  cent, 
of  albumen  in  milk.  This  important  organic  substance 
not  only  exists  in  milk,  but  is  also  found  in  small  quan- 
tities in  tho  blood  of  some  animals,  such  as  the  ox,  and  in 
a large  class  of  plants,  but  more  especially  in  the  leguminous 
tribe,  such  os  peas,  beaus,  See.  Caseine  is  the  basis  of  all 
cheeses,  and  when  these  arc  made  with  milk  from  which 
tho  cream  has  been  previously  taken  the  cheese  is  dry,  but 
when  part  of  the  cream  has  been  left  the  cheese  is  rich  in 
fatty  matters  as  well  as  in  caseine ; and  I may  add  lliut 
the  peculiar  flavours  characterising  different  cheeses  are 
caused  by  modifying  the  conditions  of  the  fermentations 
which  the  organic  matters  undergo.  The  following  re- 
searches made  by  M.  Blondeau  illustrate  this  point,  as 
well  as  the  modifications  which  cryptogamic  life  under 
peculiar  circumstances  may  effect  In  the  composition  of 
organic  substances,  und  his  interesting  results  were  obtained 
in  studying  the  conversion  of  curd  into  the  well-kuow*n 
cheese  of  Roquefort.  He  placed  in  a cellar  some  curd  of 
the  following  composition 
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( Chesiica  in 
l Srpi.  M». 


Caseine  ... 
Fatty  matters 
Lactic  acid 
Water  ... 


85*43 

J-Ss 
o-88 
11 '84 

10000 

After  a 


To  which  ho  added  a small  quantity  of  salt.  ...w.  „ 
month,  and  again  after  two  months,  ho  analysed  portions 
of  the  same,  with  the  following  results 


Case  in  0 ...  ... 

Fatty  matters  ... 
Chloride  of  sodium 

Water 

Butyric  acid  ... 


After  one  month.  After  two  months. 


. 6133 
>612 

• 4*4° 


43*8 

3**3* 

4*45 

19*16 

0*67 

99*87 


The  above  figures  show  a most  extraordinary  change  L. 
the  caserne  or  curd,  for  we  observe  that  the  proportion  of 
caserne  gradually  decreases,  and  is  replaced  by  fatty 
matters.  Considering  the  circumstances  under  which  this 
phenomenon  has  occurred,  there  can  be  doubt  that  this 
curious  conversion  of  an  animal  matter  into  a fatty  one  is 
due  to  a cryptogamic  vegetation  or  ferment ; and  if  the 
Roquefort  cheese  be  exposed  to  the  air  under  a bell  jar  for 
twelve  months,  the  decomposition  becomes  still  more  com- 
plete ; for  it  is  no  longer  the  casein e which  undergoes  a 
transformation,  but  the  oleine  of  the  fatty  matters.  The 
following  analyses  clearly  illustrate  this  curious  action. 

Composition  of  the  cheese  after  two  and  twelve  months: 

After  a months.  After  it  months. 


Caseine.., 

Margarine  

Oleine 

Butyric  acid  ... 
Common  salt  ... 

Water 

Butyrate  of  ammonia... 
Caproate  of  ammonia  ... 
( larprylate  of  ammonia. . . 
Capra tt*  of  ammonia  . . . 


43**8 
18*30 
14 ‘co 
0*67 
4*45 
19*30 


40*23 

16*85 

1*48 

4*45 

15*16 

5*61 

7*3* 

418 

4*21 

99*49 


The  substances  to  which  cheeses  owe  their  peculiar  flavour 
are  ammoniacal  salts,  chiefly  composed  of  various  organic 
acids,  such  as  acetic,  butyric,  capric,  caproic,  and  capro- 
leic.  I cannot  better  conclude  my  remarks  on  cheese 
than  by  extracting  from  Dr.  Voelcker’s  interesting  papers 
a few  of  his  numerous  analyses  of  different  kinds  of 
cheese 


Water 
flutter 
fCaKCino  . 
Hugar  of  milk 
lactic  add 
{Mineral  matter 


♦Nitrogen  . 

♦ Common  salt  . 
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action  of  steam,  which  drives  off  the  ammom,  leafing 
fixed  on  the  fabric  the  caseine  and  colour.  In  cosequence 
of  the  insoluble  compound  which  cascine  formiwith  lime 
it  has  often  been  used  as  a substitute  for  glue*  linseed 
oil  in  house  painting,  and  it  may  be  useful  to  >me  of  mr 
audience  to  know  that  when  caseine  is  dissolvi  in  a con. 
centrated  solution  of  borax,  an  adhesive  fluicis  formed, 
which  is  capable  in  many  cases  of  serving  theurposes  of 
glue  or  starch.  Mr.  Wagner  has  made  anoier  useful 
application  of  caseine,  mixing  it  with  six  partsf  calcined 
magnesia  and  one  part  of  oxide  of  zinc,  and  sufficient 
quantity  of  water  to  make  a pasty  mass,  whiche  leaves 
to  solidify,  and  when  dry  it  is  extremely  hard,  isceptible 
of  receiving  a high  polish,  and  is  sold  as  a suhitute  for 
meerschaum. 

I FAvy.— According  to  Dr.  Voelcker,  the  conation  of 
whey  is  as  follows 

Water  ... 

Butter 

Caseine 

Sugar  of  milk  ... 

Mineral  matters 


89; 

V 

S' 

0*1 


The  principal  application  of  caseine  in  arts  and  manufac- 
tures is  that  first  introduced  by  Mr.  It.  T.  Pattison,  who 
used  it  under  the  name  of  lactarine  for  fixing  pigments  in 
calico  printing.  His  process  consists  in  drying  the  washed 
curds  of  milk,  which  he  sells  to  the  calico  printer,  who 
mixes  it  with  a solution  of  ammonia  or  weak  alkali,  which 
swells  it  out  and  renders  it  soluble  in  water.  To  a solu- 
tion of  this  substance,  of  proper  consistency,  he  adds  one 
of  the  tar  colours,  prints  it,  submits  the  goods  to  the 


When  whey  is  concentrated  to  the  state  of  syrup  < kept 
in  a cold  place,  it  gradually  deposits  fine,  wellefioed 
crystals,  which,  on  further  purification  and  re-cry*UiM. 
tion,  yield  white  quadrangular  prisms  of  a substano^fied 
lac  tine,  or  sugar  of  milk,  which  is  highly  interest!.  It 
is  remarkable  that  while  sugar  of  milk  has  onlbeen 
known  in  Europe  for  a comparatively  short  periodibere 
homccopathists  are  its  principal  employers,  in  India  *tine 
has  been  known  for  a great  number  of  years.  Let  tnow 
study  some  of  the  chemical  facts  connected  with  suj  of 
milk.  Thus  cane  sugar,  when  acted  upon  by  nitric^ 
gives  oxalic  acid,  whUst  lactine  gives  mucic  acid  ju* 
sugar,  when  unfolded  under  the  influence  of  a fer^ 
gives  alcohol  and  carbonic  acid ; lactine  yields  lactic  d. 
As  the  latter  transformation  is  most  important,  in  aw. 
siological  and  chemical  point  of  view,  allow  me  to  an 
upon  it  for  a few  minutes.  The  substance  which  posses 
the  property  of  most  readily  converting  lactine  into 
acid  is  caseine  after  it  has  undergone  some  peculiar  me 
fication,  which  renders  it  a ferment.  Thus  when  x* 
leaves  the  cow  it  is  alkaline,  but  when  exposed  to  the 
it  rapidly  becomes  acid,  and  this  is  due  to  the  convert! 
of  lactine  into  lactic  acid,  a change  most  interesting  si 
chemical  fact,  since  both  lactine  and  lactic  acid  have  U 
same  composition,  the  only  difference  being  that  tw 
equivalents  of  oxygen  and  two  of  hydrogen  cease  to  exit 
as  such  in  the  acid,  but  may  be  considered  as  combmec 
in  the  form  of  water  with  the  remaining  elements — 
Lactine  ClxH)S01s  *=  * Lactic  acid  (C4H4OftHO). 

M.  Pasteur  has  shown  that  this  lactic  fermentation  is  not 
merely  confined  to  milk,  but  that  it  is  a pecular  fermenta- 
tion, differing  from  the  previous  one,  which  frequently 
occurs  during  the  decomposition  of  organic  matters,  and 
is  due  to  a distinct  ferment  of  its  own  ; and  his  researches 
on  lactic  fermentation  have  explained  the  fact,  observed 
by  M.  Pelouze,  some  years  since,  that  when  a vegetable 
substance,  such  as  sugar  or  starch,  was  put  in  contact  with 
chalk  or  other  alkali  and  on  animal  substance,  lactic  fer- 
mentation ensued,  but  until  the  researches  of  M.  Pasteur, 
we  did  not  know  why  sugar  and  starch  in  these  circum- 
stances should  give  lactic  acid  instead  of  alcohol  and 
carbonic  acid,  which  would  be  the  result  of  a fermentation 
produced  by  yeast.  Lactic  acid  is  a most  interesting  sub- 
stance to  the  physiologist,  for  it  is  found  in  large  quan- 
tities, free  or  combined  with  lime,  in  gastric  juice,  in  the 
muscular  part  of  animals,  or  with  soda,  in  blood,  and  id 
production  is  easily  accounted  for  when  we  remember  t'«.  t 
it  can  be  produced  from  the  starch  and  sugar  existing  11 
our  food.  "When  lactic  acid  is  purified  by  various 
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chemical  means  and  separated  from  the  fluid  in  which 
it  is  combined,  it  presents  itself  as  a syTupy  fluid,  of  an 
intensely  acid  reaction,  which,  when  submitted  to  the 
action  of  heat,  first  loses  its  one  equivalent  of  water, 
and  becomes  anhydrous  lactic  acid,  and  on  a further 
application  of  heat  loses  still  one  equivalent  of  water, 
and  is  transformed  into  a neutral  substance  called  lactide. 
This  acid,  in  a free  state,  has  not  yet  received  any  im- 
portant application  in  art  and  manufactures,  but  I have 
little  doubt  that  it  will  some  day  be  largely  employed, 
for  we  have  noticed  in  a former  lecture  it?  advantageous 
use  when  produced  from  rye  and  other  amylaceous  sub- 
stances in  removing  the  lime  from  various  skins  intended 
to  be  tanned  or  prepared  as  there  described,  and  Mr.  K. 
Hunt  has  used  it  in  the  form  of  sour  milk  for  the  conver- 
sion of  starch  into  dextrine  (see  Journal  of  the  Society  of 
Art*,  December  13,  1859).  I wish  now  to  say  a few 
words  on  the  mineral  substances  existing  in  whey,  and 
which  play  a most  important  part  in  milk  as  a nutritious 
substance.  We  are  all  of  us  too  apt  to  overlook  the  im- 
portance of  the  mineral  elements  in  food,  and  to  consider 
os  essential  the  organic  matters  only.  In  milk,  however, 
its  alkaline  salts,  and  especially  the  phosphate  of  lime, 
are  as  essential  (as  food)  as  cascine  or  fatty  matters,  for 
if  an  infant  requires  the  lactine  to  maintain  respiration 
and  the  heat  of  the  body,  the  caseine  to  contribute  to  the 
formation  of  blood,  the  phosphate  of  lime  is  equally  essen- 
tial to  the  production  of  bone ; permit  me  here  to  state 
that  the  practice  adopted  by  some  mothers  of  feeding  in- 
fants upon  amylaceous  substances,  such]ss  arrowroot,  sago, 
tapioca,  &c.,  in  place  of  milk,  is  most  pernicious,  for  these 
contain  neither  flesh  nor  bone  forming  element,  and  milk 
is  the  only  proper  food  for  infants. 

Having  now  examined  the  general  properties  of  some 
of  the  most  important  constituents  of  milk,  let  us  say  a 
few  words  on  that  fluid  in  its  integrity.  We  all  know 
how  rapidly  milk  becomes  sour,  especially  at  a tempera- 
ture of  70®  to  900,  and  as  this  is  owing,  as  already  ex- 
plained, to  the  formation  of  lactic  acid,  the  best  way  to 
preserve  milk  sweet  for  domestic  purposes  is  to  add  to  it 
every  day  a few  grains  of  carbonate  of  soda  per  pint,  to 
keep  the  milk  alkaline.  The  possibility  of  preserving 
milk  for  a lengthened  period  has  repeatedly  occupied  the 
attention  of  scientific  men,  as  a most  important  problem 
to  solve  for  the  benefit  of  persons  undergoing  long  sea- 
voyages,  but  up  to  a recent  date  with  very  imperfect 
success.  One  of  the  best  plans  proposed  is  to  add  to 
milk  7 or  8 per  cent,  of  sugar,  and  evaporate  the  whole, 
agitating  all  the  time  to  prevent  the  formation  of  the 
skin,  and  when  reduced  to  one-fifth  of  it*  bulk  to  intro- 
duce it  into  tin  cans,  which,  after  being  subjected  for 
half  an  hour  to  a temperature  of  220°,  are  hermetically 
sealed.  In  1855,  1’Abbe  Moigno  drew  the  attention 
of  the  members  of  the  British  Association  at  Glasgow* 
to  milk  which  he  stated  contained  nothing  injurious,  and 
which  would  keep  for  a long  period.  This  state- 
ment has  proved  correct,  for  I have  here  some  milk 
which  has  been  in  the  hands  of  the  secretary  of 
this  Society  since  that  period,  and  which,  on  being 
opened  to  day,  was  found  perfectly  sweet.  But  if  l'Abbe 
Moigno’s  process  has  remained  a secret,  M.  Pasteur  has 
succeeded  in  affecting  the  Bame  end,  and  probably  by 
the  same  method.  Thus  he  has  found  that  if  milk  bo 
heated  to  ax  1®  it  will  only  remain  sweet  for  a few  days,  if 
heated  to  220®  it  will  remain  sweet  for  several  weeks,  but 
if  to  250®  (under  pressure,  of  course)  the  milk  will  keep 
for  any  length  of  time.  This,  according  to  M.  Pasteur, 
is  owing  to  the  spores  or  eggs  which  generate  lactic  fer- 
mentation being  destroyed  by  the  high  temperature,  and 
thus  the  possibility  of  fermentation  is  put  an  end  to.  The 
adulteration  of  mUk  by  various  substances  stated  to  have 
been  discovered  therein,  has,  I think,  been  greatly 
over-estimated,  as  I have  never  found  any  of  them  in  the 
samples  of  milk  which  I have  analysed ; in  fact,  the  most 


easy  and  cheapest  of  all  is  the  addition  of  water.  It  is 
comparatively  easy  to  ascertain  if  milk  has  been  tampered 
with ; but,  without  entering  into  details  of  the  methods 
necessary  to  estimate  the  exact  extent  of  adulteration,  I 
may  mention  the  following  plan  : — If  a glass  tube,  divided 
into  100  equal  parts,  is  filled  with  milk  and  left  standing 
for  twenty*  four  hours,  the  cream  will  rise  to  the  upper 
part  of  the  tube,  and,  if  the  milk  is  genuine,  will 
occupy  from  it  to  13  divisions.  Another  practical  method 
is  to  add  to  the  milk  a little  caustic  soda,  and  agitate  the 
whole  with  a little  ether  and  alcohol,  which  dissolves  the 
fatty  matters ; this  etherial  solution  is  removed  from  the 
milk  and  evaporated,  when  the  fatty  matters  remain,  and 
experience  has  shown  that  1000  parts  of  good  milk  will 
yield  37  parts  of  fatty  matters.  Anv  milk  leaving  no  more 
than  27  must  have  been  tampered  with.  Dr.  Yoeleker 
suggests  the  employment  of  a hydrometer  as  a means  of 
ascertaining  the  quality  of  milk,  as  the  specific  gravity  of 
that  fluid  is  an  excellent  test.  From  a great  number  of 
experiments  he  has  ascertained  that  good  new  milk  has  a 
specific  gravity  of  1*030,  whilst  if  good  milk  is  adulterated 
with  20  per  cent,  of  water  its  specific  gravity  will  fall 
to  1*025. 

Urine  is  a fluid  secreted  by  tho  kidneys,  which  organs 
separate  from  the  blood  as  it  circulates  through  them  any 
excess  of  water  it  may  contain,  as  well  as  many  organic 
substances  which  have  fulfilled  their  vital  function  in  the 
animal  economy,  and  which  require  to  be  removed  from 
the  system.  The  composition  of  urine  varies  greatly  in 
different  individuals,  and  in  the  same  individual  at  diffe- 
rent times,  and  is  influenced  by  diet,  exercise,  state  of 
health,  &c.,  as  shown  by  Dr.  Bence  Jones  and  Dr.  Edward 
Smith,  but  without  detailing  these  variations,  which  would 
o:cupy  far  more  time  than  the  limits  of  a lecture  would 
permit,  allow  me  to  call  your  attention  to  the  following 
table,  showing  the  composition  of  human  and  herbivorous 
animals'  urine: — 

H 

Water 

Urea  ... 

Lactic  acid 
Lactate  of  ammonia 
Extractive  matter 
Kreatine 
Kreatinine 
Hippuric  acid... 

Indican 

Colloid  acid  (W.  Ma 
Uric  acid 

Mucus  

Mineral  salts  ... 


UMAX. 


roet) 


933*000 

30*100 


17*140 


...  1*COO 

...  0*320 

...  18*440 


Houses. 


Water  ...  

...  910*76 

Urea  ...  

...  31*00 

Hippurate  of  }>otash  ... 

...  474 

Lactate  of  do.  .* 

...  11*28 

Do.  of  soda...  ... 

...  8 *8 1 

Bicarbonate  of  potash ... 

...  15*50 

Carbonate  of  lime 

...  10*8* 

Carbonate  of  magnesia 

4*16 

Other  salts  

... 

...  2*93 

1000*00 

The  substances  in  human  urine  which  call  for  special 
notice  Bre  urea  and  uric  acid  ; in  herbivorous  animals,  hip- 
puric  acid  ; and  in  birds,  uric  acid. 

Urea  is  a substance  crystallising  in  various  derivative 
forms  belonging  to  the  prismatic  system— -it  is  very  soluble 
in  water  and  alcohol,  and  gives  beautiful  and  well-defined 
salts  with  nitric  and  oxalic  acids.  Urea,  under  the  influence 
of  a mucous  substance  secreted  at  the  same  time,  and  which 
is  easily  modified  into  a ferment,  is  rapidly  converted,  by 
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the  fixation  of  two  atom*  of  water,  into  carbonate  of  am- 
monia, a*  aeon  by  tins  formula 


Urea 

C3  O, 

N,. 

H, 

Water  

o3 

H, 

Carbonate  of  ammonia  . . 

c3  o, 

Nj 

IT. 

This  will  explain  the  strong  ammoniacal  odour  arising  from 
urino  after  being  kept  for  a short  time ; and  as  it  may  be 
most  important  for  medical  men  to  bo  able  to  preserve 
urine  in  its  normal  condition  for  several  days,  I observed 
a few  years  since  a most  effectual  method  of  preserving  it, 
which  is  merely  the  addition  of  a few  drops  of  carbolic 
acid  immediately  after  the  production  of  the  urine.  Urea 
is  peculiarly  interesting  to  chemists,  as  it  was  the  tim 
organic  substance  which  they  succeeded  in  producing  arti- 
ficially from  mineral  compounds.  This  interesting  discovery 
was  made  by  Wohler  in  1810,  in  acting  upon  cyanate  of 
silver  by  hydrochlorate  of  ammonia.  Since  then  Baron  Liebig 
has  devised  a more  simple  process,  which  consists  in  decom- 
posing cyanate  of  potash  by  sulphate  of  ammonia,  which 
gives  rise  to  sulphate  of  potash  and  cyanate  of  ammonia  or 
urea.  The  average  quantity  of  urea  rejected  daily  by  an  adult 
man  is  about  an  ounce,  or  per  cent,  of  tho  fluid  itself. 
Although  human  urine  does  not  contain  more  than  1 per 
cent,  of  uric  acid,  and  this  generally  combined  with  soda, 
still  I deem  it  my  duty  to  say  a few  words  respecting  it, 
for  it  is  often  the  principal  source  of  gravel  and  calculus, 
owing  to  various  influences  which  make  the  urine  strongly 
acid  before  its  rejection,  whereby  the  soda  is  neutralised, 
the  uric  acid  liberated,  and  this  being  nearly  insoluble, 
separates,  and  has  n tendency  to  form  gravel  or  calculus. 
In  fact,  the  deposit  which  occurs  in  this  fluid  is  generally 
represented  by  uric  acid,  phosphate  of  lime,  and  magnesia, 
mucus,  and  colouring  matter.  It  may  be  here  stated  that 
calculi  were  formerly  held  in  great  estimation,  especially 
those  formed  in  the  intestine,  and  called  bezoards,  and 
this  was  the  case  in  Eastern  countries  until  very  recently. 
Thus  it  is  related  that  a Shah  of  Persia  sent  to  Napoleon 
the  First,  among  other  valuable  presents,  three  bezoards, 
which  were  considered  to  be  of  great  antiquity,  and 
capable  of  curing  all  diseases.  The  urine  of  birds  and 
reptiles  being  almost  entirely  composed  of  urate  of  lime, 
explains  why  their  refuse  is  of  such  value  as  a manure, 
which  arises  from  its  transformation  into  coibonate  of 
ammonia.  When  large  masses  of  this  refuse  undergo  a 
slow  and  gradual  decomposition,  as  in  the  dry  climate  of 
the  Pacific  Islands,  on  the  coasts  of  Peru  and  Chili,  it 
constitutes  guano.  It  may  be  interesting  to  know  that  in 
1835,  6,  and  7,  a most  beautiful  colour  was  prepared  from 
the  uric  acid  contained  in  guano,  and  used  largely  by 
calico  primers  and  silk  dyers  under  the  mime  of  Roman 
purple,  or  murexide.* 

Before  leaving  the  study  of  this  important  animal  secre- 
tion, let  me  say  a few  words  on  the  urine  of  herbivorous 
animals.  It  I*  generally  alkaline,  and  contains,  besides  an 
aromatic  principle,  an  acid  discovered  by  Liebig,  and 
called  hippuric  acid,  togetherwvith  urea  and  uric  ucid,  also 
found  in  human  urine.  Hippuric  acid  is  easily  obtained 
in  the  form  of  well-defined  crystals,  by  rapidly  evaporating 
the  fluid  containing  it.  This  acid  docs  not  exist  in  the 
food  of  tho  animal  ; but  benzoic  acid,  or  its  homologues, 
ore  found  there,  and  during  the  phenomena  of  digestion 
the  nitrogenated  principle*  produced  by  the  wear  and  tear 
of  life  fix  themselveB  on  the  benzoic  acid,  and  convert  it 
into  hippuric,  as  seen  by  this  formula : — 

li«T)ftoic  Acid.  Hippuric  Acid. 

CuH503  + HO  . . C,  *1I#06N2  + HO. 

A further  proof  of  tho  correctness  of  this  view'  is  that  when 
hippuric  acid  is  treated  with  strong  acids  or  alkali,  it 
transforms  itself  into  benxoic  acid,  which  can  be  easily 
extracted. 


* Bee,  for  further  details,  my  lecture  at  this  Society,  Fobruary  5, 1S61. 
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MM.  Pelovzk  and  Maurey  contributed  a longmeraoii 
44  On  Pyroxylin*”  It  contained  an  account  of  the  diffe- 
rent processes  employed  by  the  Austrian  Government  at 
Horten  berg,  and  the  French  Government  at  Boutbst, 
with  the  relative  values  of  the  two  products.  The 
superiority  of  the  Austrian  cotton,  it  is  said,  is  shown  by 
its  not  being  spontaneously  inflammable,  aud  by  the  fact 
that  its  explosive  force  can  be  easily  regulated.  The 
authors  of  this  memoir,  with  some  assistants,  have  experi- 
mented in  order  to  ascertain  the  value  of  these  osiertiona. 
They  first  describe  the  processes  followed  at  the  two 
manufactories.  At  llirtenberg  they  use  a mixture  of  one 
volume  of  monohydrated  nitric  arid,  and  three  of  sul- 
phuric acid,  and  immerse  the  cotton  for  forty* eight  hours. 
At  Bouchet  a mixture  of  one  of  nitric  and  two  of  sul- 
phuric acid  is  employed,  and  the  cotton  is  immersed  for 
an  hour  only.  The  French  never  use  a soluble  silicate. 

The  next  point  is  the  yield  of  cotton.  On  this  the 
Austrians  are  silent,  but  the  authors  assert  that  at  Bouchet 
100  of  cotton  give  165*25  of  gun-cotton.  In  the  labora- 
tory, operating  on  small  quantities,  the  authors  obtained 
178. 

With  regard  to  the  composition,  Pelouze,  in  1^47,  an- 
nounccd  the  composition  of  pyroxylinc  to  be— 

CjjHrjOij,  5N  O*  s 

his  most  recent  experiments  lead  him  to  adopt  the  formula— 
C^II.iOidi  5X0$, 

a formula  which  involves  the  increase  of  too  of  cotton  to 
177*78.  Wc  sec  above  that  the  authors  obtained  17I. 

The  authors  next  examine  the  effect  of  heat  on  pyroxy* 
line,  a point  which  wo  may  pass  over  for  tho  present.  They 
next  experimented  on  the  projeetilo  force  of  the  two 
cottons,  and  found  a slight  difference  in  favour  of  the 
French. 

In  conclusion  they  tell  us  that  although  wo  have  lw*1 
something  about  the  mode  of  production,  composition,  *nd 
chemical  properties  of  gun-cotton,  our  knowledge  of  its  um 
in  firearms  remains  in  about  the  same  state  as  it  was  left 
by  the  French  commission  in  1846. 

A lengthened  discussion  seems  to  hove  followed  the 
reading  of  the  memoir,  from  which  we  need  only  quote 
one  remark  of  General  Morin,  who  said  that  the  Austnans 
had  nover  communicated  their  secrets  to  other  Govern- 
ments, until  they  had  discovered  by  costly  experiments  that 
they  were  not  of  the  smallest  value. 

M.  Margueritte  presented  “A  third  note  on  tkt  Th*<*9 
of  Steelif  cation  if  we  may  be  allowed  the  vronl. 
need  only  quote  the  last  paragraph.  The  truth  is,  he 
states,  that  nobody  yet  can  prove  whether  steel  is  a nitro- 
carbide,  a phospho-carbide,  a ailico-corbide,  a mangano* 
carbide,  a chromo-carbide,  a titan o-  carbide,  or  a tutigst<> 
carbide,  &c.,  &c,,  of  iron.  But  there  is  a typical  steel,  * 
carbide  of  iron,  which  becomes  modified  by  the  influence 
of  all  the  other  metals  and  metalloids  which  may  combine 
with  it. 

M.  Roux  contributed  a memoir  14  On  the  Saltness  of  the 
Sea,”  from  which  we  can  learn  nothing. 

M.  Chau  lard  presented  a note  44  On  the  Phenomena  ob- 
•erred  in  Spectra  produced  by  the  Spark  of  on  Jndu d*ee 
Current  in  Rarefied  Oates.  The  author’s  experiments  were 
undertaken  to  ascertain  tho  effect  of  gradually  diminishing 
the  intensity  of  the  current. 

M.  Sch  leering  gives  yet  another  process  for  the  determi- 
nation of  phosphoric  acid  in  earthy  phosphates.  Thu 
author  reduces  the  acid  and  volatilises  the  phosphorus, 
passing  the  vapour  into  a solution  of  nitrate  of  silver,  soa 
weighing  the  last,  subsequently  converting  the  phosphide 
into  phosphate  of  silver.  He  mixes  the  phosphate  with 
silica,  places  the  mixture  in  a carbon  boat,  puts  that  in  » 
porcelain  tube,  heats  it  to  a white  heat,  and  passes  cw* 
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bonic  oxide.  The  phosphorus  can  be  estimated  by  differ- 
ence, but  the  author  prefers  to  pass  the  gases  through 
nitrate  of  silver,  and  converting,  as  we  have  said,  the  phos- 
phide into  phosphate.  We  shall  give  the  process  at  length 
shortly,  and  need  now  only  mention  further  that  some  red 
phosphorus  condenses  in  the  porcelain  tube,  and  require* 
to  be  rinsed  out. 

M.  Michaelson  contributed  a note  11  On  Butylic  and 
Propylic  Aldehydes"  Limpricht  and  Piria  have  proved 
that  a corresponding  aldehyde  is  formed  when  formiate  of 
lime  is  distilled  with  the  lime  salt  of  an  acid.  The  author 
accordingly  tried  to  obtain  butylic  aldehyde  by  distilling 
a mixture  of  formiate  and  butyrate  of  lime.  He  did,  in 
fact,  obtain  it,  but  found  it  to  be  accompanied  by  propylic 
aldehyde. 

MM.  Millon  and  Commaillc  'presented  a note  44  On  the 
Analysis  of  Milk."  The  subject  being  of  much  practical 
interest,  and  as  the  paper  introduces  two  new  constituents, 
we  shall  give  it  in  full.  Lactoproteine  we  noticed  in  a 
previous  communication  of  the  authors.  The  odourous 
principle  they  separate  by  means  of  bisulphide  of  carbon, 
which,  it  seems,  does  not  dissolve  the  butter,  but  extracts 
the  perfume  of  the  milk,  which  is  sometimes  agreeable  and 
sometimes  not,  according  to  the  nature  of  the  fodder,  the 
authors  say.  With  regard  to  colour,  they  say  that  the 
butter  of  cows’  milk  is  always  yellow,  but  that  of  goats, 
sheep,  women,  and  asses  is  always  colourless. 

M.  Commaillc  also  contributed  44  A New  Method  of 
Estimating  Vegetable  Astringent  Matters."  Some  vegetable 
matters  decompose  iodic  acid  in  the  presence  of  prussic  acid, 
and  some  do  not.  Among  the  former  are  the  astringent 
matters.  Accordingly  the  author  adds  to  a vegetable  decoc- 
tion, some  very  weak  prussic  acid,  and  a measured  auantity 
of  a solution  of  iodic  acid  of  known  strength,  and  subse- 
quently determines  the  amount  of  unchanged  iodic  acid. 
One  gramme  of  gallic  acid  will  destroy  1*366  grammes  of 
iodic  acid  and  one  gramme  of  tannin  1*310. 

A short  note  bv  M.  Blondeau  “ On  the  Action  of  Am- 
monia on  Starch " makes  known  the  fact  that  tnc  two 
placed  in  contact  give  rise  to  a compound  which  represents 
an  equivalent  of  each  in  combination.  It  is  a weak  base 
to  which  the  author  has  given  the  name  amidiague. 
Guided  by  analogy,  we  suppose  we  ought  to  call  it  amirfia. 


NOTICES  OP  BOOKS. 


Poggendorf's  Annalen  der  Physik  und  Chetnie. 

August,  1864. 

This  journal  opens  with  a long  and  valuable  paper  “ On 
the  Spectra  of  the  Flames  of  Various  Gases  " by  Dr.  Dibbits. 
It  includes  observations  made  on  the  flame  of  hydrogen 
burnt  in  air,  in  oxygen,  nitTous  and  nitric  oxide,  and  in 
chlorine ; and  also  of  carbonic  oxide  and  cyanogen  burnt 
in  air,  oxygen,  and  nitrous  oxide.  The  flames  of  ammonia, 
sulphuretted  hydrogen,  and  of  some  other  gases  are  also 
examined  under  various  conditions,  the  whole  forming  a 
most  valuable  contribution  to  our  knowledge  of  the  sub- 
ject. A curious  fact,  discovered  by  the  author,  is  that  a 
solution  of  sulphate  of  quinine  does  not  fluoresce  with 
the  light  of  the  flame  from  hydrogen,  hydrocarbons,  and 
ammonia,  but  does  with  the  flames  of  carbonic  oxide, 
cyanogen,  sulphur,  and,  indeed,  all  sulphur  compounds. 
^ hen  fluorescence  does  take  place  it  is  always  strongest 
with  tho  flame  in  oxygen.  Another  valuable  paper  is  by 
Landolt,  44  On  the  Influence  of  the  Atomic  Constitution  of  Vola- 
tile Compounds  of  C,  H , and  O on  the  Propagation  of  Light." 
Other  papers  interesting  to  chemists  are  one  by  Kriinig, 
"On the  Seriesof  Weights  most  convenient  forkLaboratory  Use, 
with  hints  on  Weighing another  by  Kammelsberg,  " On 
the  Crystalline  Form  of  Bromide  of  Barium**  A description 
of  44  A New  Saoeharimeter ,”  by  H.  Wilde.  Dr.  Carl  Bischof 
gives  " A Preliminary  Notice  of  a New  Earth"  which  he 
has  discovered  in  a lime  mineral.  The  most  distinctive 


peculiarities  of  this  earth  appear  to  be  that  it  forms  a 
volatilisable  chloride  and  a hydrated  oxide,  which  is 
soluble  in  water  ; it  gives  no  peculiar  blow-pipe  reactions, 
and  shows  nothing  in  the  spectroscope.  We  shall  hear 
more  of  this  earth  when  the  author  has  a larger  quantity 
to  experiment  with.  It  is  hardly  necessary  to  say  that, 
as  usual,  Poggimdorff  contains  various  papers  on  Physics 
of  great  value  to  advanced  readers. 


Annalen  der  Chemie  und  Pharmacie.  August,  1864. 
The  first  paper  is  by  Than,  44  On  the  Anomalous  Vapour  of 
Sal  Ammoniac."  As  it  bears  on  the  discussion  recently 
noticed  in  M.  Wurtz's  lectures,  we  shall  devote  some  space 
to  the  Bubiect  on  a future  occasion.  At  present  we  need 
only  say  that  the  author  confirms  the  views  of  Wanklyn 
and  Robinson,  and  disagrees  with  Deviile.  Kammcrer 
and  Carius  have  a paper  “ On  a New  Class  of  Organic 
Acids"  the  names  of  which  will  indicate  the  nature — 
Bcnzo-sulphuric,  aceto- sulphuric,  and  succino-sulphuric 
acids — the  mode  of  formation,  constitution,  and  some  of 
the  salts  of  these  are  described.  Another  paper  by  Carius 
Is  44  On  the  Isomerism  of  Aldehyd  with  the  Oxides  of  Pnly- 
eguivalent  Alcohol  Radicals,**  Kekul6  contributes  two 
papers,  one  44  On  the  Action  of  Uydriodic  Acid  on  Iodine 
Substitution  Products"  and  the  other  44  On  the  Action  of 
Ilydriodic  Acid  on  Polyatomic  Acids.**  Dr.  Stude  gives  a 
rurther  account  of  u Btemiin"  a glucogenous  substance 
he  obtained  from  Bvemia  Prunastri , and  also  of  pectin  and 
another  new  glucogenous  substance  which  appears  to  be 
combined  with  pectin.  Three  short  papers  conclude  a very 
interesting  number  of  this  journal.  The  titles  of  these  are 
— 44  On  the  Action  gf  Phenytic  Acid  and  Aniline  on  Urea  " 
by  Baeyor  5 **  On  a Compound  of  Cyanamid  with  Aldehyd  " 
by  C.  A.  Knap  ; and  44  On  the  Inversion  of  the  Absorption- 
bands  of  the  Didymium  Spectrum  " by  Bunsen. 


Zcitschrift  fur  Chemie  und  Pharmacie.  Heft  t6,  1864. 

A xotice  of  most  of  the  papers  in  this  number  has  already 
appeared  in  the  Chemical  News  from  their  original  sources ; 
but  the  first  “ On  the  Action  of  .Sodium  Amalgam  on  Nitro - 
toluol  " by  Werigo,  deserves  mention,  since  the  author  Is 
anxious  to  reserve  the  investigation.  By  the  above  action 
the  author  has  obtained  a body  which  crystallises  from 
hot  alcohol  in  silky  needles  of  a reddish-yellow  colour, 
and  which  fuse  at  ioo°  to  a reddish  liquid.  With  bromine 
they  yield  a sublimable  product.  Cymol  has  been  treated 
in  a similar  way,  but  the  results  are  not  given.  In  a 
paper  " On  the  Molecular  Weight  of  Subchloride  of  Mercury,' * 
Dr.  Erlenmeyer  confirms  the  fact  mentioned  recently  by 
Dr.  Odling,  that  in  a state  of  vapour  calomel  splits  up  into 
Hg  and  HgCl,. 


NOTICES  OF  PATENTS. 


Relating  to  thb  Production  of  Coal-tar  Colours. 

(Cfenlimutf  from  pops  271.) 

475.  Improvements  in  the  Treatment  of  Colouring  Matters 
derived  from  Tar , for  the  purpose  of  making  them  appli- 
cable for  Painting.  E.  T.  Huohxs,  Chancery  Lane,  Lon- 
don. A communication.  Dated  February  21,  1863. 

In  order  to  prepare  cakes  of  red,  blue,  violet,  and  other 
colours  for  painting,  tho  inventor  combines  the  well-known 
pigments  derived  from  coal-tar  with  soap  and  alumina,  or 
sulphate  of  baryta,  in  a moist  state.  The  proportions  may 
be  varied,  but  the  following  are  said  to  succeed  : 150  parts 
of  white  curd  soap  are  dissolved  in  1000  parts  of  hot  water, 
and  then  mixed  with  the  solution,  in  alcohol  or  methylated 
spirit,  of  6 parts  of  the  crystallised  or  solid  coal-tar  pigment. 
To  this  mixture  is  then  added  250  parts  by  weight  of  gela- 
tinous aluminn,  the  whole  well  stirred,  and  the  product 
collected  on  a filter,  drained,  and  afterwards  divided  into 
cakes  and  driest. 


1 1 8 


Notices  of  Patents. 


(Chemical  Nrwi, 

\ Kept.  3,  lfr*. 


If  it  be  required  to  obtain  colours  which  are  soluble  in 
water  or  oils,  the  inventor  employs  the  soap  alone  in  com- 
bination with  a suitable  colouring  matter,  and  these  may 
be  very  considerably  modified  by  admixture;  thus,  he 
prepares  a fine  yellow  cake  from  picric  acid,  or  the  picrate 
of  lead,  or  from  the  compounds  of  this  substance  with 
earthy  bases.  This  product  may  then  furnish  a green 
colour  by  admixture  with  aniline  blue,  or  an  orange  tint 
by  being  combined  with  one  of  the  red  pigments  derived 
from  coal-tar.  These  colours  are  stated  to  possess  the 
qualities  of  brilliancy  and  permanence,  and  to  be  available 
for  many  purposes  in  the  arts. 

66o.  Making  Dyes  from  Aniline  and  its  Analogues.  R.  T, 
Mowtbith,  St.  Male,  France,  and  K,  Montkith,  Man- 
chester. A communication.  Dated  March  n,  1863. 
Thb  inventors  procure  two  distinct  shades  of  brown,  both 
of  which  are  suitable  for  dyeing,  by  acting  upon  magenta 
or  aniline  red  with  a salt  of  aniline,  at  a temperature  of 
about  390°  Fahr.,  and  in  a vessel  which  may  either  be 
open  or  closed.  From  one  to  six  hours  is  an  oxdinary 
period  for  continuing  the  application  of  heat,  and  the 
brown  mass  resulting  is  treated  first  with  boiling  water  to 
remove  that  portion  which  is  soluble,  and  the  remainder  is 
afterwards  dissolved  in  alcohol  or  methylated  spirit  to 
furnish  a solution,  which  is  well  fitted  for  dyeing  yarns  or 
textile  fabrics  of  a rich  brown  colour. 

717.  Manufacture  of  Broken  Colouring  Matters.  G.  Db 
Lairs,  Paris.  A communication.  Dated  March  17,  1863. 
This  invention  differs  from  the  foregoing  by  specifying  the 
employment  of  blue  or  violet  dyes  (instead  of  magenta)  in 
conjunction  with  a salt  of  aniline — bv  preference  the 
hydrochlorate— which  mixture  is  heated  for  the  purpose 
of  forming  the  brown  dyes. 


700.  Colouring  Matters  for  Dyeing  and  Printing.  W. 
Boax.br,  Manchester.  A communication.  Dated  March 
14,  1863.  (Not  proceeded  with.) 

This  claim  refers  generally  to  the  employment  of  gases,  as 
generated  by  tho  chemical  action  of  acids  upon  metals,  for 
the  purpose  of  effecting  the  conversion  of  aniline  or  its 
homologucs  into  useful  colouring  matters  by  partial 
oxidation. 


Communicated  by  Mr.  VAUoriAX,  Pateht  Aokxt,  54,  Chancery 
Lane,  W.C. 

Grants  of  Provisional  Protection  for  Six  Months . 

1880.  Elizabeth  Brunson,  Frome,  Somersetshire,  "Im- 
provements in  envelopes  or  covers  for  bottles  and  jars." — 
Petition  recorded  July  28,  1864. 

1913.  Henry  Carter,  Camberwell  New  Road,  Surrey, 
"Improvements  in  the  manufacture  of  green  colouring 
matters  to  be  used  in  dyeing  and  printing." — Petition  re- 
corded August  1,  1864. 

1916.  Frederick  Daniel  Delf,  Liverpool,  Lancashire, 
“ An  improved  apparatus  for  coating  fabrics  or  materials 
with  medical  or  other  compounds,  also  applicable  for  iron- 
ing purposes." 

1920.  John  Henry  Johnson,  Lincoln's  Inn  Fields, 
Middlesex,  " Improvements  in  the  manufacture  of  glazes 
or  enamels  for  pottery  ware." — A communication  from 
Dominique  Grosjeau,  Cosseneu,  near  La  Motte  Beuvrou, 
France." — Petitions  recorded  August  *,  1864. 

1963.  Niel  McHafUe,  Broad  Street,  Glasgow,  " Improve- 
ments  in  treating  iron  plates  for  shipbuilding,  boiler 
making,  and  similar  uses,  and  algo  wrought  iron  in  other 
forms,  to  render  it  capable  of  resisting  oxidation  or  de- 
struction by  sea  and  other  water,  and  atmospheric  and 
other  corroding  influences." — Petition  recorded  August  6, 
1864. 

1496.  Thomas  James  Hughes,  Albany  Street,  Middle- 
sex, and  William  Henry  Hotten,  Hope  Street,  Hackney, 


Middlesex,  "An  improved  composition  to  be  used  for 
coating  surfaces,  and  insulating  metal  from  metal. — 
Petition  recorded  June  16,  1864. 

1570.  Alexander  Hett,  London,  and  Frederick  William 
Bassett,  Camberwell,  Surrey,  " Improvements  in  pre- 
serving animal  and  other  substances.'  — Petition  recorded 
June  23,  1864. 

1602.  Charles  Denis,  Arras,  France,  " Improvements  in 
gas-heating  or  cooking-stoves." — Petition  recorded  July 
25,  1864. 

1937.  Bernard  O’Connor,  Manchester,  Lancashire,  "An 
improved  method  of  making  non-inflammable  plain  and 
twilled  dyed  cotton  fabrics,  called  jeannetta,  beetle-twills, 
rolled  shirtings,  fancy  and  striped  and  spotted  shirtings, 
and  other  cotton  goods,  printed  or  otherwise,  used  for 
lining  dresses  and  making  crinolines." 

1950.  Giacomo  Felice  Marchisio,  Baker  Street,  Middle- 
sex, "An  improved  apparatus  for  generating  inflammable 
air  for  illuminating  and  heating  purposes,  and  supplying 
the  same  to  the  burners." — Petitions  recorded  August  4, 
1864. 

1962.  Charles  Bartley,  Blackheath,  Hent,  "Improve- 
ments in  compositions  for  preventing  the  bottoms  of  iron 
ships  from  fouling  or  corroding." — Petition  recorded 
August  6,  1864. 

1988.  Henry  Armistoad,  Ovenden,  near  Halifax,  York- 
shire, " Improvements  in  dyeing  and  sizeing  or  preparing 
warps  for  weaving." 

1989.  John  Henry  Johnson,  Lincoln's  Inn  Fields, 
Middlesex,  "Improvements  in  gilding  glass  and  vitreous 
surfaces." — A communication  from  Edouard  Dodc,  Paris, 
France. 

1994.  Charles  Lowe,  South  Bradford,  near  Manchester, 
Lancashire,  " Improvements  in  the  manufacture  of  colour- 
ing matters." — Petitions  recorded  August  10,  1864. 

2029.  Siegmund  Moore,  Liverpool  Street,  London, 
" Improvements  in  electro  gilding." 

2033.  Edmund  Alfred  Pontifex,  Shoe  Lane,  London, 
" Improvements  in  treating  stick  lac  when  manufacturing 
shell  lac  and  lac  dye." — A communication  from  Thomts 
Frederick  Henley,  Boulevard  Malesherbes,  Paris,  France. 
— Petitions  recorded  August  15,  1864. 

Notices  to  Proceed. 

964.  John  Riley,  Hapton,  near  Accrington,  Lancashire, 
"An  improved  sizing  substance." — Petition  recorded 
April  16,  1864.  * 

974.  George  Davies,  Serle  Street,  Middlesex,  " An 
improved  respiratory  apparatus." — A communication  from 
Albert  Galibert,  Paris. — Petition  recorded  April  18,  1864. 

ic  12.  George  Davies,  Serle  Street,  Middlesex,  "Im- 
provements in  inhaling  apparatus." — A communication 
from  Emile  Siegle,  Stuttgard,  Wurtemburg. — Petition 
recorded  April  22,  1864. 

1060.  Richard  Archibald Brooman,  FleetStreet,  London, 
“ Improvements  in  producing  photographic  pictures 
photogen ically  indelible." — A communication  from  Charles 
Raphael  Mar6chal,  junior,  and  Cyprien  Marie  Tessi£  du 
Motay,  Metz,  France.— Petition  recorded  April  27,  1864. 

191*3.  Henry  Carter,  Camberwell  New  Road,  Surrey, 
" Improvements  in  the  manufacture  of  green  colouring 
matters  to  be  used  in  dyeing  and  printing.— Petition 
recorded  August  1,  1864. 


A darap  Carpet — We  read  in  44  Cosmos”  a letter 
from  M.  Duchesne  Thoreau  relating  to  a pattern  taken 
from  a large  tapis  entirely  due  to  the  work  of  a group  of 
spiders  in  a state  of  captivity.  He  expresses  his  belief 
that  it  is  quite  possible  to  produce  by  the  aid  of  such 
auxiliaries,  and  without  expense,  soft  and  warm  carpets  ; 
to  arrive  at  which  results  it  would  only  be  necessary  to 
dispose  of  a number  of  working  spiders,  and  over  a space 
proportionate  to  the  magnitude  of  the  work  desired  — 
Chronicles  oj  Zoology , " Quarterly  Journal  of  Science /' 
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CORRESPONDENCE. 


Continental  Science. 

Paris,  August  30. 

Some  interesting  statistics  have  lately  been  published 
touching  the  sugar  manufacture  of  France.  The  annual 
production  of  sugar  from  beet-root  last  year  amounted  to 
190  millions  of  kilogrammes  (about  3,700,000  cwts.),  made 
in  3S0  different  manufactories.  The  number  of  beets  cal- 
culated to  produce  this  quantity  is  estimated  at  1531  mil- 
lions. According  to  official  figures,  Great  Britain,  with  a 
much  smaller  population  than  France,  entered  for  home 
consumption  during  the  year  1863  no  less  than  11,000,000 
cwt.  of  the  same  commodity,  from  which  it  follows  that 
the  Englishman  " with  fair  round  belly M consumes  be- 
tween three  and  four  times  as  much  as  the  thin  French- 
man. What  a triumph  for  Bantingism  ! 

Dr.  Wiederhold  has  lately  published  a rum  test,  which 
any  of  your  readers  who  aro  fond  of  that  liquor  have  an 
excellent  opportunity  of  trying  in  London  at  least.  Pour 
6 drops  of  sulphuric  acid  into  20  drops  of  the  suspected 
liquor.  Effervescence  takes  place,  and  the  sham  spirit 
loses  the  characteristic  aroma  which  is  retained  by  the 
genuine  article. 

There  is  a story  going  about  here  which  I repeat  to  you 
as  it  was  told  to  me,  in  order  that,  if  not  true,  it  may  be 
contradicted  by  some  of  your  readers,  who  are  better  in- 
formed as  to  dates  than  myself.  It  is  to  the  effect  that 
Graham  is  not  the  discoverer  of  dialysis,  and  is  as  follows : 
— On  April  1,  1854,  M.  Dubrunfant  (whose  writings  are 
familiar  to  most  readers  of  French  scientific  literature) 
took  out  a patent  for  certain  improvements  in  sugar  re- 
fining, in  the  specification  of  which  he  declares,  first,  that 
when  water  and  molasses  are  placed  in  a vessel  separated 
only  by  an  animal  membrane,  a weak  current  is  set  up 
between  the  two  liquids  ; and,  secondly,  that  the  water 
carries  with  it  the  salts  contained  in  the  molasses  that  by 
their  presence  prevent  the  sugar  from  crystallising. 
Graham's  celebrated  Bakerian  lectures  on  the  Osmotic 
Force,  in  which  he  first  explained  the  dialytic  action  of 
membranes,  was  not  delivered  until  June  15  of  the  same 
year.  The  patent  was  subsequently  rendered  useless  by 
the  diacovery  of  the  method  of  refining  sugar  by  means  of 
baryta.  M.  Dubrunfant  has,  however,  lately  (June,  1863) 
patented  a refining  apparatus  on  the  dialytic  principle,  in 
which  the  septa  are  made  of  p&rchmentised  paper.  An 
experimental  apparatus  has  been  fitted  up  at  the  refinery 
of  Courrieres,  near  Valencionnes.  In  this  apparatus  not 
only  are  the  salts  separated  from  tho  sugars  by  dialysis, 
but  the  same  means  are  adopted  for  separating  the  nitrate 
of  potash  contained  in  them  from  the  other  salts. 

A large  number  of  eminent  scientific  men  were  made 
commanders,  officers,  and  chevaliers  of  the  Legion  of 
Honour  on  the  occasion  of  the  Emperor’s  fete.  Amongst 
them  figures  your  colleague,  the  learned  Abbe  Moigno, 
editor  of  Lee  Monde*,  who  has  received  a well-merited 
chevalier’s  cross. 

The  comet  discovered  some  time  since  has  proved  more 
disappointing  to  the  Parisian  comitophopert  than  that  of 
M.  Tempel.  Owing  to  the  feebleness  of  iu  light  and  the 
haste  it  is  making  to  keep  up  with  the  sun,  the  best 
telescopes  fail  in  making  it  out  distinctly.  It  Bcems  too 
bad,  after  having  been  tortured  as  we  have  been  from  the 
intense  heat,  that  we  should  not  have  at  least  one  good 
comet  to  comfort  us  for  our  sufferings. 

M.  Gaulier-Lacroze,  of  Clermont-Ferrand,  has  been 
investigating  the  exact  composition  of  the  alunito  of  Mont 
Dore.  It  occurs  in  a vein  measuring  100  metres  in  length 
by  50  to  60  in  width,  and  is  almost  as  hard  as  quartz.  It 
is  greyish- white,  and  its  fracture  is  conchoidal.  It  con- 
tains numerous  particles  of  sulphur  distributed  through 
its  mass,  which  may  be  extracted  with  bisulphide  of 
carbon.  From  a kilogramme  M.  Gautier- Lacioze  obtained 


73 J grammes  of  pure  sulphur.  Crystals  of  iron  pyrites 
ate  also  found  in  it.  Its  specific  gravity  is  2*481,  and  its 
chemical  composition  varies  slightly.  It  generally  con- 
tains about  5 per  cent  of  potash,  25  per  cent,  of  sulphuric 
acid,  and  23  per  cent,  of  alumina,  tne  rest  being  water, 
silica,  sulphur,  and  oxide  of  iron.  Hitherto,  all  efforts  to 
use  the  Mont  Dore  alunite  have  failed,  in  consequence  of 
the  difficulty  of  pulverising  the  material ; but  M.  Gautier- 
Lacroze  finds  that  by  roasting  the  alunite  becomes 
sufficiently  friable  to  work  easily. 

M.  Anthon,  of  Prague,  has  devised  a means  of  obtaining 
sulphate  of  soda  from  salt  by  mixing  equivalent  quan- 
tities of  sulphate  of  lime  (gypsum),  chloride  of  sodium, 
and  calcined  magnesia,  with  six  or  eight  times  the  weight 
of  the  salt  of  water.  Through  this  mixture  is  passed  a 
current  of  carbonic  acid,  which  transforms  the  calcined 
magnesia  into  the  carbonate.  The  carbonate  reacts  on  the 
sulphate  of  lime,  fonning  carbonate  of  lime  and  sulphate 
of  magnesia,  the  latter  salt  and  the  chloride  of  sodium 
being  decomposed  into  sulphate  of  soda  and  chloride  of 
magnesium.  The  carbonate  of  lime  is  separated  by  filtra- 
tration,  and  the  sulphate  of  soda  crystallises  out,  leaving 
the  chloride  of  magnesium  in  the  mother  liquor.  The 
chloride  of  magnesium  may  be  evaporated,  calcined,  and 
used  over  again. 

Paris  has  just  followed  in  the  footsteps  of  London  in 
reducing  the  price  of  metropolitan  telegrams.  You  can 
now  send  a message  to  any  part  of  Paris  for  fifty  centimes, 
and  the  telegraphic  administration  guarantee  that  it  shall 
be  delivered  within  half-an-hour  from  the  time  it  is  dis- 
patched. 

An  invention  for  printing  by  a dry  process  has  just  been 
patented  here  by  M.  Lebouger.  Between  the  type  and 
the  paper  is  inserted  a sheet  of  manifold  paper  prepared 
with  lamp-black  and  glycerin,  by  means  of  which  the  im- 
pression is  made.  It  would  be  interesting  to  try  if  a 
number  of  impressions  could  be  got  with  one  pull  of  the 
press  by  the  interposition  of  several  piece*  of  prepared 
paper,  as  in  the  ordinary  method  of  manifold  writing. 

The  opinion  entertained  by  Gerhardt,  Berthelot,  and 
others,  that  cholesterin  was  an  alcohol,  has  received  ex- 
perimental confirmation  in  the  hands  of  M.  Lindenmeyer, 
who  has  succeeded  in  forming  the  ether.  This  chemist 
has  also  discovered  cholesterin  in  notable  proportions  in 
peas,  beans,  almonds,  and  other  vegetable  substances 
containing  large  quantities  of  albumen. 

M.  Hahn  has  been  investigating  the  hydrocarbons  left 
after  the  solution  of  cast-iron  in  acids,  lie  finds  them  to- 
consist  of  a mixture  of  ccnanthylcne,  caprylene,  cetene, 
and  others  of  the  series  C,H„.  These  products,  I believe, 
have  already  been  investigated  in  England  in  Dr.  Percy’s 
laboratory,  but  I am  not  aware  that  the  results  have  been 
published. 

M.  Wiederhold  has  devised  a new  method  of  obtaining 
a brown  dye  for  wool.  Peroxide  of  manganese  in  fine 
owder  is  mixed  with  dry  nitrate  of  soda  and  heated  to 
right  redness  in  a wood  furnace.  The  brownish  product 
obtained  is  dissolved  in  water  and  forms  a green  solution 
containing  acid  m&nganate  of  soda  (chameleon  mineral), 
which  gradually  becomes  red.  When  wool  is  steeped  in  this 
red  liquor  the  permanganate  of  soda  becomes  decomposed, 
peroxide  of  manganese  being  dissolved  in  tho  pores  of  the 
fibrous  tissue.  The  colour  obtained  is  stated  to  Btand 
well  against  tho  effects  of  air  and  light. 


• A Suggestion. 

To  the  Editor  of  tho  CnxxiCAL  News. 

Sir, — Being  an  earnest  advocate  for  the  new  atomic 
weights,  I shall  frcl  obliged  if  you  will  allow  tho  following 
suggestion  to  be  published  : — 

At  the  approaching  meeting  of  the  British  Association, 
why  cannot  the  whole  question  of  doubling  the  atomic 
weights  be  (fcseussed  in  the  chemical  section,  the  vote  of 
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Correspondence— -Answers  to  Correspondents. 


Chemical  Nrrn, 
Sept.  3, 1S44. 


thoso  present  taken,  and  HO  be  banished  for  ever  from 
good  aooiety,  if,  as  is  most  probable,  the  meeting  be  in 
favour  of  »6  as  the  atomic  weight  of  oxygen  ? 

I am,  &c.  F.C.8. 


August  1$,  1864, 


8ch*eartg’ $ Prvcet*  for  Purifying  Sugar. 

To  the  Editor  of  the  Chemical  News. 

Sib, — I read  with  much  pleasure  in  your  valuable  paper 
(page  9a,  vol.  x.)  the  specification  of  a patent  for  separat- 
ing sugar  from  molasses.  Permit  me  to  make  the  follow- 
ing remarks.  Many  more  I could  make,  but  I do  not  wish 
to  trespass  too  much  on  your  space. 

The  use  of  a mixture  of  acetic  acid,  which  is  decidedly 
the  only  fit  acid  for  this  purpose,  and  alcohol  is  by  no 
means  new,  for  as  early  as  1 849  it  was  tried  for  arvhile  on  the 
large  scale  in  some  beetroot  sugar  works  in  Belgium ; but, 
as  might  be  expected,  it  did  not  answer  practically  for 
many  reasons,  among  which  stands  foremost  the  inflam- 
mability of  the  alcohol,  which,  rooroover,  owing  to  the 
high  temperature  which  prevails  in  the  sugar  refineries, 
most  rapidly  evaporates.  The  idea  of  separating  by  cen- 
trifugal machines  the  masses  dissolved  in  alcohol  and 
acetic  acid  from  the  sugar  is  apparently  good ; but  the 
patentee  does  not  seem  to  have  provided  for  the  construc- 
tion of  centrifugal  machines  fit  to  withstand  the  action  of 
acetic  acid  ; for,  even  though  sugar  be  present,  that  acid 
will  not  fail  to  act  upon  the  brass  and  iron  ordinarily  used 
in  the  construction  of  centrifugal  machines.  Evidently 
Dr.  8chwartr  has  not  much  practical  knowledge  of  the 
sugar  manufacture  and  refining ; his  idea  also  of  recover- 
ing the  alcohol  by  passing  the  air  charged  with  volatilised 
spirit  through  or  over  water  is  quite  impracticable.  In 
one  word,  the  specification  abounds  in  incongruities,  and, 
moreover,  will  not,  as  one  should  expect  at  first,  deprive 
raw  sugar  at  once  of  all  the  uncrystallisable  sugar,  only 
leaving  all  the  crystallisablc  in  the  centrifugal  machine* 
— i.e„  in  the  Interior  revolving  cylinder  thereof.  Instead 
of  lime,  as  mentioned,  baryta  might  bo  more  profitably 
used,  os  is  actually  done  in  many  beet-root  sugar  manu- 
factories. The  idea  of  applying  strong  alcohol  (95  per  cent, 
at  least)  for  the  refining  of  sugar  is  no  new  one  ; out  its  use 
was  only  applied  on  a limited  scale,  solely  to  drain  the 
sugar  from  the  unavoidably  adhering  syrup  (uncrystallta* 
nbic  sugar),  in  the  process  of  the  clainaye,  as  it  is  called 
with  a French  term,  and  the  ordinary  processes  of  refining 
could  not  entirely  be  dispensed  with.  It  is  curious  to  read 
in  the  specification  as  something  new  the  use  of  tho  mix- 
ture of  acetic  acid  and  alcohol  for  determining  tho  per- 
centage of  real — crystallisablc — sugar  met  with  in 
any  sample  of  raw  sugar.  Fifteen  years  ago  this  mixture 
was  in  constant  use  in  many  Continental  refineries  and  beet- 
root sugar  works— (soatleast  in  Belgium,  Northern  France, 
and  in  Holland ; Silesia,  of  which  Breslau  is  the  metro- 
polis, is  a country  where  both  sugar  manufacture — from 
beet-root — and  refining  is  largely  carried  on,  and  it  is 
almost  certain  that  many  years  ago  the  same  mixture  was 
applied  there  for  the  identical  purpose) — where  the  optical 
sugar  test  by  SoleiPs  or  other  similar  apparatus  was  also 
applied  at  the  same  time.  It  ought  to  be  borne  in  mind 
that  both  the  alcohol  and  acetic  acid  must  be  absolute  for 
this  purpose. 

The  practical  refiners  of  sugar  know  very  well  that,  by 
means  of  the  centrifugal  machine  and  the  application  of  a 
strong,  quite  concentrated  solution  of  best  refined  sugar, 
raw  sugar  may  be  entirely  freed  from  the  molasses  adher- 
ing to  it;  while,  owing  to  the  use  of  a concentrated  solu- 
tion of  sugar,  nothing  but  the  uncryatallisabl*  sugar  is 
removed,  the  solution  of  sugar  ta,  being  ^concentrated  as  to 
refuse  taking  up  any  more  crystallisabl^sugar. 

I am,  &c.,  I)r.  A.  Adriam. 


• See  pa#«  9*,  column  *,  fine  *7  from  'hj  top. 


Numerical  Relation*  of  Equivalent  Number*. 

To  tho  Editor  of  the  Chemical  News. 

Sir, — " Few  would  call  chemistry  a mathematical  science*’ 
(tide  letter  by  “ Studiosus,”  p.  95of  the  Chemical  New*)  ; 
and,  therefore,  I protest  against  the  use  of  the  term  “ law  ” 
when  applied  to  a few  cases  of  mathematical  relation  be- 
tween atomic  numbers.  If  there  really  be  such  a law  as 
the  “ law  of  * Studiosus  ’ ” (how  it  sounds  !) — vix.,  that 
the  atomic  numbers  are  multiples  of  8 — then  the 
agreements  should  be  many  and  the  exceptions  few.  But 
is  not  the  reverse  the  case  rather  ? In  proof  of  his  law, 
“Studiosus”  enumerates  fifteen  elements  whose  atomic 
numbers  are  exact  multiples  of  8.  But  how  many  elements 
arc  there  whose  atomic  numbers  arc  not  multiples  of  8 r 
Of  sixty-one  atomic  numbers,  seventeen  approximate 
within  two  units  to  exact  multiples  of  8,  and  thirty  cannot 
by  any  twisting  be  called  multiples  of  8 more  than  of  any 
other  number.  So  that,  to  prove  this  law,  fifteen  casca 
out  of  sixty  arc  adduced,  the  remaining  forty-five  being 
exceptions. 

“ Studiosus,”  in  his  first  moments  of  pardonable  ecstasy 
at  having  discovered  a " law,”  docs  not  appear  to  have 
perceived  this  disproportion  between  agreements  and  ex- 
ceptions. Subsequent  reflection,  however,  convinced  him 
that  he  must  trim  some  of  the  forty-five  exceptional  num- 
bers in  order  to  make  them  tolly  with  his  “ law.**  Cer- 
tainly it  is  necessary  at  times  to  make  a sacrifice  in  the 
cause  of  law  and  order;  but  only  fancy  (Cl)  15*5  being 
reduced  to  32  as  the  nearest  multiple  of  8 ; (X)  14  being 
raised  to  16,  FI  (19)  having  5 added,  or  (As)  75  diminished 
by  3.  “ Studiosus”  Becms  to  defend  this  wholesale  system 
of  alterations  on  the  ground  that  these  poor  wretches  of 
atomic  numbers  are  •*  merely  the  result  of  experiment,” 
and  therefore  some  “ amount  of  latitude”  must  be  allowed. 
Certainly,  “latitude”  must  be  allowed  with  a vengeance 
if  the  numbers  above  quoted  and  others  are  to  bo  forced 
into  obedience  to  this  “ law.”  I wonder  what  would  be 
the  result  of  using  “ Studiosus'  ” lawful  numbers  in  ana- 
lysis, Instead  of  those  derived  from  actual  experiment  1 

“Studiosus”  complains,  though  unjustly,  when  Mr. 
Ncwlands  shows,  at  p.  59,  that  there  is  no  such  law  at  all. 
It  is  only  fair,  however,  to  point  out  that  what  ought  to 
be  condemned,  and  what  Mr.  Newlands  himself  doc*  con- 
demn—via.,  approximations  and  allowances  — arc  just  the 
means  which  Mr.  Newlands,  to  a large  extent,  employ*  in 
his  own  tables  of  “ relations,”  or  how  else  could  he  make 
(p.  59)  Ztiu  a mean  between  Mgai  and  Cd,tz,  or  Y,„  s 
mean  between  Mow  and  Wf(M  } 

The  fact  is,  there  lias  been  a great  deal  of  nonsense 
written  about  these  “ laws  ” and  “ relations.”  (But  Uus 
you  know',  Mr.  Editor,  it  is  much  easier  to  sit  down  and 
make  laws  for  these  numbers  than  to  verify  the  numbers 
themselves.)  Of  course  it  cannot  be  denied  that  some  of 
the  relations  which  have  been  pointed  out  are  interesting 
enough,  but  in  many  cases  they  are  mere  rubbish.  Oirvn 
70  numbers  ranging  from  1 to  240,  and  allowing  any 
amount  of  latitude,”  to  find  a law  with  these  conditions, 
who  couldn’t  discover  a law  as  good  as  the  “law  of 
' Studiosus  Y ”— I am,  fkc.  J.  Noble,  F.C.S. 

Royal  Arsenal  General  Hcliool,  Woolwich,  August  jo. 


ANSWERS  TO  CORRESPONDENTS. 


A.  0.  Z. — They  could  not  bo  removed  by  chemical  moan  1 Titty 
mutt  be  rubbed  down. 

o.  //.  A.— Sec  front  advertisement  page. 

C.  A — By  addin#  an  alkaline  carbonate,  unit*  it  i |»rvs«it  in  ti«* 
form  •>(  carbonate,  in  which  case  oxalate  of  ammonia  The  "cheap**! 
method  need  not  bo  can«i<iered. 

tt.  A—' The  detention  and  oitim.ili>>n  of  bumio  add  in  water  U a 
vary  difficult  matter  It  U sunpuet-d  t<«  exist  in  combination  with  Ki 
alkali,  and  in  precipitated  on  tncaddPlon  of  an  acid.  Ton  will  find* 
«h  *rt  a«-count  of  the  process  In  Noad’a  “Chemical  Manipulation  end 
Anal  rale  ” 

Jtwriwd  —Dr.  Muapratt,  with  thanks. 
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0S^““wIT'}  Decomposition  of  Uric  Acid  bp  Bromine. 


SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 

Decomposition  of  Uric  Acid  by  Itromine,  and  the  Action 
of  Heat  on  Alloxan,  by  31.  E.  HARDY. 

Uric  acid  treated  by  bromine  gives  no  product  of  sub- 
stitution, even  by  operating  under  pressure.  Submitted 
to  a temperature’  of  i8o°  in  sealed  tubes,  it  is  partially 
destroyed,  and  disengages  a considerable  quantity  of 
hydrobromic  acid. 

In  presence  of  water  the  reacting  substances  disap- 
pear without  residue  or  development  of  gas  ; it  suffices 
to  pour  an  excess  of  bromine  on  a mixture  of  uric  acid 
and  water  to  obtain  in  a few  instants  a limpid  solution, 
coloured  yellow  by  excess  of  bromine.  The  temperature 
of  the  mixture  ris’es,  and  if  it  is  maintained  within  the 
proper  limits  tho  water  decomposes,  tho  hydrogen  forms 
with  bromine  hydrobromic  acid,  and  tho  oxygen  causes 
the  uric  acid  to  undergo  sotno  simple  phenomena  of 
oxidation,  which  cause  tho  formation  of  alloxan  and 
urea  only. 

C.oH.N.O,  + aBr  + iH.O,  - C.H.N.O,  + C.H.NjO,  + 
Uric  sold.  Alloxan.  Ureo. 

iHISr. 


intense  red  tint.  I-eft  to  itself  in  the  open  air,  it  re- 
covers the  water  it  had  lost,  and  quiokly  lose*  its  colour. 

Treated  by  bases,  modified  alloxan  fixes  two  equi- 
valents of  water,  and  forms  an  acid  with  composi- 
tion identical  with  that  of  alloxanic  acid,  but  differing 
from  it  in  the  property  of  forming  coloured  salts,  some 
of  which  are  remarkable  for  tho  intensity  and  riohness 
of  their  tint.  From  its  being  isomeric  with  alloxanio 
acid,  I call  it  iso^alloxanic  acid. 

Iso-alloxanic  acid  cannot  bo  obtained  free,  it  is  trans- 
formed into  a colourless  compound  by  any  attempt  at 
isolation. 

lao-alloxaaate  of  Ammonia. — Modified  alloxan 
fused  and  projected  into  cold,  concentrated  ammonia, 
produces  an  intense  bluish  red  solution,  and  on  cooling 
forms  a mass.  The  precipitate  collected  on  a filter  and 
dried  is  in  the  form  of  a rad  powder.  When  tho  am- 
moniacal  solution  is  dilute,  the  mere  addition  of  alcohol 
suffices  to  produco  the  same  red  precipitate. 

Iso-olloxanato  of  ammonia  is  insoluble  in  alcohol  and 
in  ether,  soluble  in  water,  to  which  it  imparts  a dark 
tinge — a very  small  quantity  of  matter  sufficing  to  colour 
a considerable  volume  of  water.  This  substance  docs 
not  alter  in  the  open  air,  but  heated  with  water  rapidly 
loses  its  colour. 


By  a regulated  evaporation  crystals  of  alloxan  are 
obtained,  reddening  in  the  air,  and  containing  * or  8 
equivalents  of  water,  according  as  they  are  produced  by 
cooling  or  by  spontaneous  evaporation. 

More  complex  phenomena  of  oxidation  take  placo  if 
the  temperature  is  raised  during  the  reaction.  On 
evaporating,  the  alloxan  is  first  separated,  and  then  a 
powder  is  deposited.  This  powder  is  a mixture  of 
bromide  of  ammonium  and  of  two  bodies  differing  in 
their  solubility  in  ether.  Purified  by  sufficient  crystalli- 
sations, tho  one,  insoluble  in  ether,  reproduces  the 
characteristic  reactions  and  the  numbers  which  corre- 
spond to  composition  of  porabanic  acid— C,H.N,0,; 
the  other,  soluble  in  ether,  is  oxalic  acid— C4H,Os. 

Uric  acid  treated  under  similar  conditions  by  iodine 
is  also  transformed  in  alloxan  and  urea,  but  the  reaction 
does  not  take  place  at  the  ordinary  temperature,  a slight 
elevation  being  necessary  ,•  the  proper  limit  is,  however, 
easily  passed,  in  which  caso  a mixture  of  more  complex 
products  is  obtained. 

Chlorine  behaves  in  the  same  way  : alloxan  and  urea 
are  obtained,  provided  only  that  the  liquid  is  not  allowed 
to  become  heated. 

Tho  action  of  haloid  bodies  on  uric  acid  hold  in  ana. 

fension  in  water  may  then  be  compared  to  that  produced 
y nitric  acid  in  the  process  usually  employed  in  the 
preparation  of  alloxan,  and  consists  in  a simplo  pheno- 
menon of  oxidation,  leading,  in  foot,  to  exactly  similar 
results. 

Alloxan  heated  to  1 60"  in  a current  of  dry  air  loses 
1 equivalents  of  water,  and  becomes  anhydrous  alloxan 
* UfcH3N,0H.  In  presence  of  bases  it  combines  with 
i equivalents  of  water,  and  forms  alloxanic  acid.  Tho 
latter  acid  is  bibasic,  and  causes  the  formation  of  u 
series  of  wcll-defiued  white  salts.  Those  hitherto  de- 
scribed are  white  and  colourless. 

If,  on  the  contrary,  alloxan  is  heated  to  x6o0,— at 
which  point  it  begins  to  soften  and  fuse,— it  still  loses 
i equivalents  of  water,  and  presents  the  composition  of 
anhydrous  alloxan,  but  then  possessing  the  peculiar 
property  of  yielding  colourless  solutions. 

Alloxan  thus  modified  is  a brick-red  powder,  soluble 
without  residue  in  water,  to  which  it  gives  a somewhat 
Vot.  X.  No.  149.— Ssytimbxs  10,  1864. 


Analysis. 

1.  11.  in.  iv.  v. 

Carbon  . *47  »4i  147  147  „ 

Hydrogen  47  ,,  j-i  jo  „ 

Nitrogen.  „ „ „ ,,  *9-1 

Oxygen  . „ „ „ „ „ 

These  figures  lead  to  the  formula — 
CtH,{N  Hj),N  jO„. 
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Iso-attoxanatr  of  i*o«i»*|i. — A solution  of  potash 
with  modifiod  alloxan  takes  a very  intense  indigo  tint, 
which  excess  of  water  turns  to  violet.  Tho  blue  salt  is 
precipitated  by  alcohol,  water  readily  dissolves  it. 

Add  Iso-alloxonate  at  Silver. — Modified  alloxan 
dissolved  in  cold  water  immediately  precipitates  a red 
powder  by  nitrate  of  silver.  The  supernatant  liquid 
remains  much  coloured,  and  upon  the  addition  of  alcohol 
deposits  the  greater  part  of  the  salt  remaining  in  solu- 
tion. Iso-alloxanate  of  silver  is  a beautiful  dark-red 
powder,  soluble  in  excess  of  water,  little  solablo  in 
alcohol. 


Analysis. 


Carbon.  . 
Hydrogen . 
Nitrogen  . 
Silver 
Oxygen 


,7'S 

I’l 


4»'5 


c, 

II, 

N, 

Ag 

O, 0 


18 ’O 

*•5 

10  J 
40-5 
*9*5 


These  figures  correspond  to  the  formula  : CJJ^AgNaO^. 
Double  salts  of  ammonia  and  various  other  bases  arc 
very  cosily  obtained  by  means  of  iso-olloxanato  of  am- 
monia. These  salts  are  all  colourless. 


Ino-alloxaaate  of  Imtuonlu  an«l  silver. — This 

salt  is  prepared  by  precipitating  an  ammoniac&l  solution 
of  iso-alloxanato  of  ammonia  by  nitrate  of  silver,  tho 
addition  of  alcohol  completes  the  precipitation.  This  salt 
is  blue,  and  very  little  soluble  in  alcohol. 

Analysis. 


Carbon 
Hydrogen  . 
Nitrogen  . 
Hilver  . 
Oxygen  . 


• *7’S  >1  »»  Q 

• »*  »»  »»  U| 

. ,,  I4‘8  ,,  N, 

• >•  J7'9  Ag 

• »t  *»  ,1  0« 


16  "9 
«•! 
*4 '5 
J7-* 
*97 


Hence  the  formula— C,Hj(NH,)AgN5O|0. 
Iso-alloxanatea  of  ammonia  and  atroniia,  ammonia 
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3.  Gas  proceeding  from  a concentrated  solution  of 
nitrite  of  potash— 

1.  u. 

Protoxide  of  nitrogen.  . 39*35  volumes  3877 

Nitrogen  . . . . 60 ’65  ,,  61 ’*3 

ico  *oo  fl  100*00 

4.  Gas  proceeding  from  a concentrated  solution  of 
nitrite  of  potash,  previously  diluted  with  fire  time*  its 
volume  of  water— 

Protoxide  of  nitrogen  . . . 55*37  volumes 

Nitrogen 44*63  „ 

100*00  „ 

5.  A special  examination  of  the  same  gas  for  hydrogen 
showed  that  it  contained  nono. — Bulletin  de  la  Socifte 
Chimique,  ri.,  403,  64. 


Researches  on  Sulphuretted  Combinations  of  Uranium, 
by  M.  Adolphe  Kemble. 

The  following  are  the  principal  results  of  an  investiga- 
tion I havo  pursued  this  winter  in  M.  Kivot’s  laboratory 
at  the  Ecolo  dcs  Mines : — 

Mulplittle  of  I'rsnylr.t  — [UraOaIS  + Aq. — Hardly 
anything  has  hitherto  been  known  of  the  nature  of  com- 
pounds formed  by  the  action  of  a solution  of  alkalino 
sulphide  on  salts  of  uianinm.  By  heating  strongly 
metallic  uranium  in  sulphur  vapour,  there  is  obtained, 
according  to  most  chemists,  a sulphide  corresponding  to 
the  formula  UrS,  and  Hose  obtained  an  analogous 
substance  by  passing  a current  of  sulphide  of  carbon  in 
vapour  over  the  intermediate  oxide  of  uranium  heated  to 
rcdnrsst ; but  the  reactions  of  the  wet  way,  though  very 
precise,  remain  ns  yet  unexplained. 

In  most  chemical  treatises  it  is  stated  that  the  preci- 
pitate given  by  hydrosulphate  of  ammonia  in  a solution 
of  uranium  is  sulphide  of  uranium,  having  probably  a 
formula  analogous  to  that  of  the  salt  of  uranium  em- 
ployed. H.  Roae  was  the  first  to  throw  a doubt  on  this 
opinion ; ho  considered  the  precipitato  in  question,  on 
account  of  a circumstance  I will  indicate  further  on,  as 
a mixture  of  protoxide  of  uranium  and  sulphur.  Neither 
of  these  suppositions  are  correct. 

By  pouring  excess  of  hydrosulphate  of  ammonia  into 
an  aqueous  solution  of  nitrato  of  uranium,  a brown  pre- 
cipitate is  produced,  soluble  to  a considerable  extent  in 
excess  of  the  reagent,  and  rendering  the  liquid  almost 
black.  On  washing,  the  precipitate  alters  rapidly,  be- 
coming first  orange,  then  light  yellow.  I have  ascer- 
tained that  the  final  product  of  this  transformation  is 
hydrated  acsqnioxide  of  uranium.  For  the  matter  re- 
maining after  very  prolonged  washing  disengages  water 
but  not  ammonia  on  calcination ; it  dissolves  completely 
in  hydrochloric  acid,  without  giving  out  sulphuretted 
hydrogen,  and  the  solution  presents  all  the  characteristics 
of  salts  of  sesquioxide. 

After  numerous  experiments  I found  a means  of  col- 
lecting the  brown  precipitate  produced  by  the  hydro- 
sulphate of  ammonia.  This  very  simplo  method  consists 
in  dissolving  nitrato  of  uranium  in  alcohol,  and  precipi- 
tating in  the  alcoholic  liquid.  Under  these  circumstances 
the  liquid  remains  clear,  and  the  precipitate  is  unalter- 
able in  the  air ; it  may  be  washed  with  alcohol  diluted 

• The  first  part  of  the  present  memoir  forma  the  subject  of  a note 
presented  through  M.  Pdllgot  to  tuo  Academia  dee  Sciences  at  tho 
meeting  of  April  it. 

1 M.  Ptfiigot  belicrea  it  to  be  impossible  to  form  in  this  way  a com- 
bination of  uranium  and  sulphur.  Besides,  the  latter  reaction  nertr 
girea  products  tho  characteristics  of  which  resemble  those  of  ordinary 
sulphides. 


with  a little  water,  and  then  dried  in  a vacuum  on  caustic 
potash. 

Numerous  analyses  of  the  substance  thus  prepared, 
which  has  all  tho  characteristics  of  a defined  compound, 
show  that  it  contains,  besides  a certain  quantity  of  sul- 
phide of  ammonium,  just  one  equivalent  of  sulphur  and 
two  equivalents  of  uranium.  To  ascertain  its  chemical 
composition  it  is  necessary  to  ascertain  in  what  state 
the  uranium  is  present. 

These  are  the  properties  of  this  substance.  When 
precipitated  in  a solution  of  nitrate  of  uranium  in  water 
heated  to  40  or  50  degrees  in  presence  of  hydrosulphato 
’of  ammonia  it  decomposes  into  a mixture  of  protoxide  of 
uranium  and  sulphur,  and  the  opaque  liquid  regains  its 
transparency  t ; on  boiling  it  with  water  it  gradually 
forms  a mixture  of  hydrate  of  protoxide  of  uranium  and 
sulphur  j lastly,  treated  by  hydrochloric  acid  sheltered 
from  the  air  it  yields  a green  solution  of  uranium, 
which  gives  with  ammonia  a brownish  precipitato  of 
hydrated  sesquioxide. 

These  reactions  prove  that  protoxide  of  uranium  pre- 
exists in  the  compound,  and  that  all  the  uranium  is  in 
this  state.  Moreover,  the  direct  weight  has  led  mo 
approximativcly  to  the  same  result ; having  decomposed 
a given  weight  of  the  substance  in  a sealed  tube  at  about 
130®,  I found  that  63  per  cent,  of  uranium  had  absorbed 
1*18  per  cent,  of  oxygen,  passing  to  the  state  of  green 
oxide  (UraO,).  The  brown  body  is  consequently  a com- 
bination of  two  equivalents  of  protoxide  of  uranium 
with  one  equivalent  of  sulphur. 

This  composition,  which  at  first  appears  strange,  is 
satisfactorily  explained  when  we  recall  M.  Peligot’a 
admirable  labours  on  uranium.  Here  I will  merely  refer 
to  his  hypothesis  as  to  the  constitution  of  salts  of 
uranium.  It  is  well  known  that  the  sesquioxide  of  this 
metal,  contrary  to  all  known  sesquioxide*,  forms  with 
one  equivalent  of  various  acids,  salts  possessing  all  the 
properties  of  neutral  salts;  as  yet  no  one  has  succeeded, 
in  preparing  salts  containing  three  equivalents  of  acid 
with  oneequivalentof  oxide.  Toaccount  for  this  anomaly, 
M.  Peligot  admits  the  existence  of  a radical  formed  of 
two  equivalents  of  uranium  and  two  of  oxygen,  and 
playing  the  part  of  a simple  metal.  Now,  all  is  clear 
and  simple ; tho  sesquioxide,  UraOa,  becomes  a monoxide 
[UraO.]C),  and  with  this  there  is  naturally  joined  ono 
equivalent  of  acid  to  form  a neutral  salt. 

This  hypothesis  receives  powerful  support  from  the 
nature  of  the  compound  generally  called  ox  ichloride  of 
uranium.  Uranium  forms  n 1 scaquichloride,  but  in  place 
of  it  a combination  containing  the  elements  of  two 
equivalents  of  sesquioxide  and  one  equivalent  of  aesqui- 
chloride  of  uranium.  It  is  a very  remarkablo  fact  that 
this  oxichloride  forms  well-defined  double  salts  with 
alkaline  chlorides.  But  how  is  this  ? By  adopting 
M.  Pcligot’s  theory,  wo  have,  instead  of  tho  oxichloride, 
a simple.cbloridc,  monochloride  of  uranyle  (the  name  of 
the  radical  UraOa).  There  is  nothing  to  prevent  the 
Utter  forming  double  chlorides ; and  instead  of 
xUtjO,.  UrjClj  + 3KCI, 
we  have,  for  instance, — 

CtIr,0,]Cl  + KCl. 

But  it  seems  to  me  that  the  body  which  I havo 
examined  furnishes  yot  more  conclusive  proofs  of  the 
justness  of  M.  Pcligot’s  opinions.  Its  formula  may  be 
written  in  two  ways:  iUraOa.UraSaj  or,  again,  LUr,Oa]S. 
If  the  first  formula  represent  the  true  constitution  of 

I Tola  curiou.  loot  welt  explains  H.  Knee*,  opinion  that  the  brown 
body  coneistxd  of  a mixture  of  protoxide  of  uranium  and  sulphur. 
The  extrema  solubility  of  this  body  tu  act  is  is  a conclusive  proof  that 
it  cannot  contain  ftee  protoxide. 
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the  compound  — if  it  really  is  an  oxisulphide— there 
ought  then  to  be  a pre-existing  sesquioxidc  of  uranium. 

But  how  is  it,  then,  uranium  being  so  cosily  oxidised, 
that  the  substance,  decomposed  in  presence  of  hydro- 
sulphate  of  ammonia  by  the  aid  of  heat,  produces  only 
protoxide  and  sulphur?  There  can  be  no  doubt  that  the 
protoxide  pre-exists;  and  as  there  are  two  equivalents 
of  it  Which  combine  with  one  equivalent  of  sulphur,  the 
only  rational  explanation  seems  to  be  to  attribute  to 
these  two  equivalents  of  protoxide  of  uranium  the  part 
of  a radical. 

Thus  we  have  to  do  with  a monosulphide  of  uranyle 
UsO,]*»  analogous  to  chloride  of  uranyle;  and  it  wilf 
o seen  further  on  that,  os  the  latter  combines  with 
alkaline  chlorides,  the  first  may  combine  with  the  sul- 
phides of  the  same  metals. 

The  composition  indicated  is  shown  by  the  following 
numbers : — 

tTraninm 79*0 

Oxygen  combined  with  uranium  . . 10*5 

Sulimur  io-5 

ico*o 

Besides,  sulphide  of  uranyle  contains  a considerable 
proportion  of  water.  The  material  which  has  served 
lor  most  of  my  analyses  guve,  in  100  parts,  80*3  of  sul- 
phide of  uranyle,  1*7  of  monosulphiue  of  ammonium, 
and  18  parts  of  water. 

Insoluble  in  absolute  alcohol,  sulphide  of  uranium  is 
partially  soluble  in  pure  cold  water,  to  which  it  imparts 
a slight  brown  tinge  ; but  this  solution  gradually  de- 
composes, and  the  whole  of  the  uranium  is  deposited  in 
the  state  of  hydrated  sesquioxide  or  uranate  of  am- 
monia. All  moderately  strong  acids,  even  when  diluted 
with  much  water,  very  easily  decompose  brown  buI- 
phidc;  the  combination  is  almost  immediately  destroyed, 
so  that  two  thirds  or  three-fourths  of  the  sulphur  separate 
in  a free  state,  under  the  form  of  small  greenish-yellow 
flakes;  very  little  sulphuretted  hydrogen  is  disengaged. 

Freshly-prepared  sulphide  of  uranyle  is  of  a beautiful 
chocolate  brown  colour ; it  is  then  probably  combined 
with  a determinate  proportion  of  sulphide  of  ammonium, 
perhaps  w ith  that  which  would  lead,  for  sulphuranylatc 
of  ammonia,  to  the  formula  corresponding  lo  urnnate  of 
ammonia.  The  first  would  be  2[Ur202]S.NH4S  ; the 
second  being  x[UrjO/10.>iH4O.  The  existence  of  a real 
combination  is  so  much  the  more  probable  that  the  sub- 
stance, even  after  undergoing  entire  decomposition  by 
washings  in  a very  large  quantity  of  water,  still  throws 
off  sulphide  of  ammonium,  whicn  dissolves  the  free  sul- 
phur separated  at  the  same  time. 

In  the  air  this  sulphide  constantly  disengages  vapours 
of  hydrosulphatc  of  ammonia,  and  at  the  same  time  its 
colour  changes  to  greenish  brown.  The  proportions  of 
sulphide  of  ammonium  found  in  different  products  by 
analyses  were  always  smaller  than  that  indicated  by  the 
above  formula.  It  seems  impossible  to  free  the  substance 
entirely  from  volatile  sulphide. 

Sulphide  of  uranyle  may  enter  into  combination  w ith 
the  sulphides  of  fixed  alkaline  bases,  and  it  then  gives 
place  to  sulphurunylates  very  little  soluble  in  water  and 
alcohol.  These  compounds  are  very  slightly  stable; 
nevertheless  I have  prepared  several  of  them  in  a pure 
state.  Those  I have  at  present  studied  contain  sulphide 
of  potassium,  sodium,  and  barium.  They  are  easily 
decomposed  by  acids  with  disengagement  of  sulphuretted 
hydrogen. 

(To  bo  continued.) 
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Eighth  Report  of  the  Commissioners  of  Inland  Revenue. 
The  Report  of  the  Commissioners  of  Inland  Revenue 
contains  the  usual  Report  from  the  Principal  of  the 
Laboratory.  It  is  much  too  long  for  us  to  print  entire, 
but  some  parts  will  have  an  interest  to  most  of  our 
readers. 

The  Report  starts  with  some  remarks  on  the  alteration 
of  the  amount  of  work  done  in  the  laboratory  since  the 
equalisation  of  the  duties  on  coffee  and  chicory.  By 
this  tho  necessity  for  examining  some  thousands  of 
samples  of  coffee  was  removed,  ond  hence  we  find  that 
whereas  in  1861  tho  excise  chemists  analysed  508! 
samples  of  coffee,  in  1863  they  only  examined  25  samples. 

The  extended  importations  of  wines,  however,  has 
brought  a large  increase  of  work  from  the  Customs 
department,  arid  ns  this  work  has  proved  of  a more 
difficult  nature  than  the  detection  of  chicory  in  coffee, 
the  reporter  is  at  pains  to  show  that  although  there  has 
been  a diminution  of  2722  in  the  total  number  of  articles 
analysed,  there  has,  nevertheless,  been  a considerable 
accession  of  work. 

With  regard  to  the  wines  imported,  it  is  remarked:— 

M Within  the  past  year,  the  Customs  have  adopted  very 
stringent  measures  for  the  purpose  of  suppressing  the 
obnoxious  practice,  which  has  been  increasing  during  the 
last  few  vears,  of  importing  fabricated  wines.  Ninety- 
four  of  tlicsc  so-called  wines  were  analysed  within  the 
period  to  which  this  Report  refers,  the  examination  of 
which  demanded  much  caro  and  experience  on  the  part 
of  the  analysts/* 

We  must  express  our  regret  that  the  writer  has  not 
given  us  some  idea  of  the  composition  of  these  fabricated 
wines,  with  the  names  they  pass  under,  so  that  the  public 
may  bo  on  their  guard. 

Our  readers  are  aware,  from  ou^  notices  of  past  Re- 
ports, that  one  duty  assumed  by  the  chemist  to  the 
fcxeise  is  the  instruction  of  a limited  number  of  F.xcise* 
men  in  chemistry.  On  this  subject  the  Report  says:— 

u The  systematic  instruction  of  young  officers  in  che- 
mistry and  other  subjects  pertaining  to  the  laboratory 
continues,  I may  venture  to  say,  to  be  satisfactory.  Ten 
of  these  students  were  examined  in  June  last  by  I)r. 
Hofmann,  nine  of  whom  passed  with  much  credit  through 
a rather  severe  examination  in  both  theoretical  and 
practical  chemistry.  Since  the  introduction,  in  October, 
1858,  of  the  present  system,  the  laboratory  has  received 
forty-nine  students,  many  of  whom,  when  they  return 
to  the  surveying  branch  of  the  service,  carry  w ith  ihera, 
in  addition  to  their  scientific  knowledge,  studious  hsbiD 
aud  a power  of  rigorous  reasoning  and  close  observation, 
which  cannot  fail,  1 think,  to  be  in  the  end  valuable  to 
the  service.  The  ten  officers  now  under  instruction  will, 
I trust,  in  their  final  examination,  attain,  the  praise- 
wortby  position  arrived  at  by  their  predecessors.* 

Of  the  special  subjects  of  investigation,  the  first  men* 
tioned  is  tobacco.  In  the  lost  Report  it  was  said  that  tbs 
Irish  manufacturers  were  in  the  habit  of  adulterating 
their  Cavendish  and  roll  tobacco  with  liquorice.  Tins 
adulteration  was  nearly  suppressed  by  the  discovery  of 
a satisfactory  mode  of  detecting  it,  and  the  reporter 
believes  that  the  adulterant  is  now  seldom  illicitly  u*ed, 
at  which  no  one  w ill  be  much  surprised  when  they  read 
that  the  “Manufactured  Tobacco  Act  of  1863*  allows 
the  use  of  liquorice  and  other  innoxious  matters  under 
certain  regulations.  A personal  inspection  of  a large 
proportion  of  tho  tobacco  manufactories  of  this  country 
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during  the  put  year  hu  aeeured  the  principal  chemist 
that  the  tobacco  trade  was  never  in  a more  healthy  state 
than  at  present.  It  appears,  however,  that  out  of  100 
samples  examined  during  the  past  year  thirty-one  were 
adulterated ; nineteen  with  liquorice,  six  with  cane  sugar, 
two  with  cabbage  leaves,  two  with  ground  pimento  in 
small  quantity,  one  with  chalk,  and  one  with  common 
salt. 

The  principal  adulterant  of  snuff  appears  to  be  lime. 

“ The  law  permits  the  use  of  lime  water  in  the  manu- 
facture of  high-dried  snuffs,  such  as  Irish  and  Welsh, 
but  it  does  not  state  what  proportion  of  lime  shall  be 
present  in  the  water,  although  there  can  be  little  doubt 
that  a perfectly  clear  solution  of  lime  in  water  was 
meant.  Many  manufacturers,  however,  assert  that  such 
a solution  is  useless  in  the  manufacture  of  the  snuffs  in 
question,  and  persist  in  the  use  of  what  may  be  termed 
1 lime  wash,’  or  a thick  mixture  of  nndissolvcd  lime  and 
water.  Several  unsuccessful  attempts  have  been  made 
within  tho  last  two  years  to  suppress  the  very  gross 
practice,  which  is  still  growing,  of  using  such  a mixture ; 
and,  from  reasons  which  I have  laid  before  the  Board,  I 
have  come  to  the  conclusion  that  until  the  use  of  lime  in 
the  manufacture  of  snuff  is  absolutely  prohibited,  the 
fraud  can  never  be  crushed,  and  that  even  the  obtain- 
ment  of  a conviction  will  always  be  very  uncertain.  It 
has  been  generally  understood  that  lime  was  essential  in 
the  preparation  of  high-dried  snuff;  but  I have  recently 
caused  a fine  specimen  of  such  snuff,  made  by  an  eminent 
firm  in  Ireland,  to  bo  analysed,  the  result  bciDg  that  no 
more  limo  was  present  than  what  may  bo  found  in 
normal  American  tobacco ; and  I have  reason  to  believe 
that  the  same  firm  strenuously  opposed  tho  legalising  the 
use  of  lime  water,  and  still  maintain  that  lime,  even  in 
small  quantity,  deteriorates  the  quality  of  the  snuff. 
Under  these  circumstances  it  becomes  a matter  for  con- 
sideration whether  the  permission  to  employ  lime  in  tho 
manufacture  of  snuff  should  not  be  withdrawn. 

“Tho  vicious  form  of  adulteration  now  under  notice 
is  almost  entirely  confined  to  the  North  of  Ireland,  where 
it  appears  the  habit  is  very  prevalent  amongst  the  females 
emploved  in  the  linen  nnd  other  factories,  of  taking 
snuff  highly  charged  with  lime,  and  which  is  known  us 
1 white  snuff; ' and  the  manufacturers  allege,  in  extenua- 
tion of  their  dishonest  practices,  that  no  other  description 
of  snuff  is  acceptable  to  their  customers;  apparently 
forgetting  that  they  themselves  have,  by  their  long  con- 
tinued illicit  practices,  engendered  tho  habit  which  they 
now  seek  to  bring  forward  as  a pica  for  their  fraudulent 
transactions.  I have  lately  had  submitted  to  me  several 
samples  of  snuff  obtained  from  manufacturers  in  Belfast, 
in  whioh  it  is  impossible  to  say,  from  a mere  inspection, 
whether  limo  or  tobacco  predominates;  and  1 have 
received  information,  which  I believe  to  be  true,  from 
respectable  members  In  the  trade,  that  some  manufac- 
turers do  not  even  care  to  use  a mixture  of  lime  and 
water,  but  actually  grind  up  dry  lime  with  the  tobacco 
in  the  process  of  manufacture. 

“ The  evil  in  question  appears  to  demand,  both  upou 
social  and  fiscal  considerations,  an  immediate  remedy. 
It  can  never  be  suppressed  under  the  existing  law,  nnd, 
as  I havo  before  observed,  the  only  effectual  course  to  be 
adopted  is  tho  entire  prohibition  of  the  use  of  lime  in 
fbc  manufacture  of  snuff;  and  I have  reason  to  believe 
that  tho  obnoxious  practice  is  distasteful  to  many  manu- 
facturers, who,  however,  feci  compelled  in  self-defence  to 
adopt  it,  and  that  its  continuance  is  mainly  due  to  the 
unscrupulous  operations  of  one  or  two  members  of  the 
trade. 


Samples  of  Snuff  Analysed. 

Y-.r  Number  of  Samples. 

Gcuuine.  Adulterated.  Total. 

1863  • • 3*  *5  57 

u The  illicit  ingredients  found  in  the  adulterated 
samples  comprised  the  ground  husks  of  rice,  dye  woods, 
orris  root,  cereal  starch,  peroxide  of  iron,  and  an  inordi- 
nate amount  of  lime. 

Pepper. — There  is  reason  to  believe  that  this  com- 
modity is  still  adulterated  extensively  either  by  the 
rinders  of,  or  the  wholesale  dealers  in,  the  article. 
Vithin  the  period  to  which  this  Report  refers,  30 
samples  of  pepper  havo  been  analysed,  1 8 of  which  were 
adulterated,  the  adulterants  being  the  starch  and  husks 
of  rice,  wheat  starch,  linseed  meal,  and  in  one  instance 
ground  pine  wood.  In  17  of  the  samples  ground  rice, 
varying  in  quantity  from  2 to  15  per  cent,  was  present, 
while  the  husk  of  rice,  which  was  found  in  16  samples, 
ranged  in  quantity  from  1 to  10  per  cent. 

A seizure,  made  in  the  provinces,  of  adulterated  pepper 
led  to  the  examination,  within  the  past  year,  of  the 
stocks  of  pepper  in  the  possession  of  two  firms  in 
London  largely  engaged  in  the  trade,  tho  result  being 
that  my  assistants  who  examined  the  stocks  felt  it  their 
duty  to  seize  about  one  ton  and  a-half  of  ground  pepper 
heavily  adulterated  with  rice  husks,  the  whole  of  wmch 
was  forfeited  to  the  Crown  and  destroyed.  In  these 
instances  I am  of  opinion  that  tho  dealers  were  innocent 
of  tho  fraud,  and  that  the  grinder  alone  was  the  of- 
fender; but  still  they  cannot  be  exculpated  from  blame, 
for  whilst  they  insist  upon  the  return  of  an  unreasonable 
percentage  of  ground  produce  from  the  public  grinders, 
they  must  expect  that  the  loss  of  weight  which  unavoid- 
ably occurs  in  grinding  will  be  mado  up  by  illicit 
materials.  In  the  two  cases  under  notice  the  proportion 
of  the  adulterating  ingredients  present  in  the  several 
parcels  of  pepper  seized  varied  from  about  10  to  15  per 
cent.,  so  that  the  revenue  was  being  defrauded  of  at 
least  one-tenth  of  the  duty  chargeable  on  the  commodity. 

Samples  of  Pepper  Analysed . 

Y„nr  Number  of  Sample*. 

Genuine.  Adulterated.  Total. 

1863  ....  12  (8  30 

Chicory. — Seeing  that  the  sophistication  of  coffee  has 
long  been  an  established  practice,  it  is  not  surprising 
that  certain  unscrupulous  dealers  have,  within  the  past 
year,  attempted  the  adulteration  of  chicory,  os  the  in- 
ducement to  commit  that  fraud  is  now  equal  to  that 
which  has  for  many  years  led  to  tho  adulteration  of 
coffee.  Penalties  havo  been  imposed  upon  five  dealers 
for  committing  the  fraud  in  question,  the  adulteration 
consisting  of  from  15  to  20  per  cent,  of  ground  roasted 
peas  and  the  husks  of  mustard  seed,  whilst  in  one 
sample  sago  starch  was  found. 

Luring  the  year  25  samples  of  coffee  and  chicory  have 
been  analysed,  10  of  which  proved  to  be  genuine. 

Beer. — Twenty-six  samples  of  beer  and  of  materials 
found  in  the  possession  of  licensed  brewers  have  been 
analysed,  and  of  these  20  were  fouud  to  be  illicit ; the 
prohibited  ingredients  being,  in  14  samples,  grains  of 
paradise,  one  of  these  samples  containing,  in  addition, 
tobacco ; in  two  others  coculus  indicus  was  present  in 
large  and  dangerous  quantities ; two  samples  contained 
capsicum  ; and  the  remaining  two  proto-sulphate  of  iron. 
Generally,  the  prohibited  materials  employed  in  the 
adulteration  of  beer  are  not  injurious  to  health,  and  it  is 
but  seldom  that  instances  come  under  my  notice  in 
which  poisonous  substances  have  been  used,  the  object 
of  the  fraudulent  brewers  or  retailers  of  beer  beiug  moif 
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to  increase  the  bulk  of  their  goods  than  to  render  the 
beer  stupifying  by  the  addition  of  noxious  materials. 
Still,  there  can  be  little  doubt  that  the  practice  of  adul- 
terating beer  with  poisonous  matters,  such  as  tobacco 
and  coculus  indicus,  is  more  prevalent  than  might  be  in- 
ferred from  the  small  number  of  detections  made,  as  the 
fraud  is  difficult  to  discover  unless  the  offender  be  caught 
in  the  act  of  committing  it.  Considering,  therefore, 
this  circumstance,  and  the  abominable  character  of  the 
offence,  I am  of  opinion  that  it  would  be  only  just  to  the 
community  to  make  public  the  names  of  those  persons 
convicted  of  adding  coculus  indicus  or  other  deleterious 
substances  to  beer  brewed  for  sale;  and  I feel  no  hesita- 
tion in  stating  that  the  two  instances  of  tho  use  of  the 
dangerous  drug  in  question  occurred  in  the  neighbour- 
hood of  Wirkswortn,  in  Derbyshire,  and  that  many  of 
the  detections  of  tho  use  of  grains  of  paradise  were  also 
made  in  the  same  district ; and  I may  further  say  that 
experience  of  many  years  has  led  mo  to  the  conclusion 
that  the  adulteration  of  beer  with  drugs,  as  distinguished 
from  the  mere  dilution  or  increasing  of  the  bulk  of  the 
article,  is  more  prevalent  in  the  Midland  Counties  and 
tho  West  Hiding  of  Yorkshire  than  in  any  other  parts 
of  the  kingdom. 

Malt. — The  adulteration  of  malt  with  ungerminated 
grains  appeals  to  be  steadily  decreasing. 

Wood  Naphtha — Nothing  has  transpired  since  the 
date  of  my  last  Report  to  lead  mo  to  suspect  that  the 
revenuo  is  endangered  by  allowing  methylated  spirit  to 
bo  used  duty-free  in  the  arts  ana  manufactures.  It  is 
possible  that  the  spirit  in  its  impure  stato  may  to  some 
small  extent  be  illicitly  used,  seeing  that  tho  present 
duty  on  spirits  affords  a strong  incentive  to  the  commis- 
sion of  the  fraud ; but  it  would  be  too  much  to  expect 
that,  while  all  other  duties  are  always  in  some  degree 
evaded,  this  one  should  be  exempt  from  the  same  evil. 
There  can,  however,  bo  no  doubt  that  any  loss  which  the 
revenue  may  sustain  through  the  improper  use  of  methy- 
lated spirit  is  insignificant  when  compared  with  the 
benefit  which  accrues  to  the  manufacturing  interests  of 
the  country  from  the  permission  to  use  such  spirit 
duty-free. 

From  tho  character  of  the  samples  which  have  been 
forwarded  to  my  department  within  the  post  year  under 
the  supposition  that  they  were  illegal,  it  would  appear 
that  the  attempts  to  apply  methylated  spirit  to  purposes 
not  contemplated  by  the  Legislature  are  directed  more  to 
the  use  of  the  spirit  iu  medicinal  preparations  than  to 
its  introduction  as  a beverage.  The  samples  referred  to 
comprised  five  of  hyponitroua  ether,  one  of  laudanum, 
one  of  tincture  of  rhubarb,  one  of  wood  spirit,  three  of 
methylated  spirit  which  had  been  attempted  to  be  puri- 
fied, two  samples  termed  “ Indian  brandec,”  one  termed 
“ Indian  whiskee,”  and  one  “ Hollands  whiskcc.”  The 
four  last-named  samples  might,  from  the  names  given  to 
them,  be  supposed  to  be  imitations  of  brandy  and  whiskey, 
which,  however,  they  did  not  in  the  least  resemble,  as 
they  were  simply  very  impure  byponitrous  ether,  highly 
sweetened,  and  made  from  methylated  spirit,  tho 
“brnndee”  being  coloured.  They  were  very  nauseous, 
and  would  never  be  drunk  as  a beverage  except  by  per- 
sons having  a most  vitiated  taste  ; and  the  price  a*  which 
I am  informed  they  are  sold— namely,  from  id.  to  3d. 
per  ounce,  or  at  the  rate  of  from  16s.  8d.  to  40s.  per 
gallon — appears  to  confirm  tire  statements  mado  by  thoso 
w ho  prepare  and  vend  the  articles,  that  they  are  pur- 
chased by  the  poor  classes,  not  as  substitutes  for  potable 
liquors,  but  as  specifics  for  many  complaints  which  they 
arc  advertised  to  cure.  I may  odd  that  the  sole  of  these 


compounds  appears  to  be  confined  to  certain  localities  in 
Lancashire  and  Cumberland. 

The  wood  spirit  used  in  the  mcthylation  of  alcohol  is 
invariably  tested  in  the  laboratory  as  to  its  fitness  for  the 
purpose  for  which  it  is  intended,  and  during  the  put 
year  ninety-five  samples  have  been  so  examined. 

Mitcellaneout  SampUe. — The  number  of  samples 
difficult  to  classify  examined  within  the  past  year  is 
360,  of  which  135  were  from  the  Customs  and  115  from 
the  Excise.  The  samples  comprised  wines,  spirits,  cor- 
dials, essences  made  from  wood  spirit,  cordialised  malt 
extract,  cane  and  starch  sugars,  syrups,  " dandelion 
coffee,"  extract  of  chicory,  “ coffee  finings,"  " breakfast 
beverages,”  dextrine,  glycerine,  medicinal  preparations, 
cattle  food,  and  sheep  wash. 

PROCEEDINGS  OP  SOCIETIES. 

CANTOR  LECTURES. 

“ On  Chemietry  Applied  to  the  Arte."  By  Dr.  F.  Cues 
Calvbot,  F.R.S.,  F.C.S. 

Lecture  VI. 

Delivered  ox  Thursday  Evening,  April  il,  1(64. 
Flesh.  iU  chief  constituents,  boiling  and  roasting.  Jni* ai  b-'nd, 
its  manufacture  and  applications.  Various  motboda  of  prteervmn; 
animal  matters.  Employment  of  animal  refuse  in  the  manofsetore 
of  pnanate  of  i^aM.  A few  words  on  the  decay  of  orfasuc 
matters,  aud  their  fermentation  and  putrefaction. 

It  will  be  easily  understood,  by  those  who  hare  done 
me  the  honour  of  attending  this  course,  that  this  last  lee* 
ture  must  touch  upon  a variety  of  topics,  in  order  to  give 
an  idea  of  some  of  the  applications  which  animal  matters 
receive,  and  which  yet  remain  to  be  discussed. 

Fifth. — M.  Chcvrcul,  in  1835,  and  Baron  Liebig,  in 
184s,  examined  the  changes  'which  flesh  undergoes  wheo 
placed  in  contact  with  hot  and  cold  water ; and  the  fol- 
lowing table,  taken  from  Liebig’s  interesting  work  on  the 
chemistry  of  food,  will  give  you  an  idea  of  the  composition 
of  flesh : — ■ 

Cold  wator.  Action  of  boilinf. 

(Coagulated albumen...  29’ 5 

Gelatine  60 

In  solution  30*5 

Insoluble  164  Fibres  & membranes  164 o 

Fat  10 

Water 75° 

1000 

Liebig  and  Chevreul  further  succeeded  in  isolating,  of 
the  30  parts  soluble  in  water,  some  of  the  following  sub- 
stances : — 

Kreatine  C§  Nf  O*  +1  H 0 

Kreatinino  C#  H7  N,  Ot 

Sarcosine  C4  H,  N,  04 

Inosinic  acid  Ct0  H4  Na  0^ 

Lactic  acid  Ce  H3  03  + HO 

Guanine  (Scherer)  ...  C,0  H3  N3  Oj 
Xanthine  (Strecker)  ...  C,0  H4  N*  Ot 

Glycocoll  ,,  ...  C4  H#  N 04 

Leucine  ...  . ...  Cia  H|3  N 04 

Osmazome  

The  most  important  mineral  salts  in  flesh  are  the  scid 
phosphate  and  lactate  of  lime,  and,  according  to  Frcmy, 
the  acid  phosphate  of  potash  and  chloride  of  potassium. 
The  above  statement  shows  that  flesh  is  a most  compli- 
cated substance,  and  it  is  easy  to  conceive  that  this  must 
be  so,  when  it  is  remembered  that  it  is  derived  from  blood, 
of  which  it  contains  a large  amount ; but  a moat  interest- 
ing and  curious  fact  is  that,  whilst  blood  is  rich  in  s^lt* 

1 of  soda  and  poor  in  salts  of  potash,  in  flesh  the  relstire 
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proportion  of  these  salts  is  directly  reversed.  Another 
interesting  fact  is  the  small  amount  of  solid  matter  con- 
tained in  flesh,  and  also  the  small  amount  of  nutritive 
matter  it  yields  to  water  under  the  most  favourable  cir- 
eurastances.  I repeat  “ the  most  favourable  circum- 
stances,’' for  when  meat  is  placed  in  boiling  water  the  3 
per  cent,  of  albumen  it  contains  is  coagulated,  closing  the 
vessels  of  the  flesh,  and  preventing  all  further  exit  of  the 
fleshy  fluids,  and  such  should  be  the  case  when  meat  is 
intended  to  be  eaten  as  boiled  meat  and  is  properly 
cooked  ; but  when  the  object  in  view  is  to  extract  the 
whole  of  the  matter  soluble  in  water,  as  in  the  preparation 
of  beef  tea,  then  the  meat  shonld  be  cut  in  small  pieces, 
and  brayed  in  a mortar  with  water,  the  whole  then  thrown 
into  clean  linen  and  pressed.  The  juice  of  the  flesh  so 
obtained  should  then  be  carried  just  to  the  boil,  again 
passed  through  the  strainer,  and  after  the  addition  of  a 
little  common  salt  will  be  Teady  for  the  patient.  Beef 
tea,  even  prepared  by  this  process,  which  is  certainly  the 
beat  to  my  knowledge,  contains,  as  the  table  above  shows, 
but  a small  quantity  of  nutritive  matter,  there  being  only 
a little  gelatine  and  a small  proportion  of  the  other  sub- 
stances named  above.  Chevreul  attributes  the  odour  of 
beef  tea  and  meat  soups  to  oem&zome,  and  Liebig  to  krea- 
tinc ; in  fact,  Liebig  considers  kreatine  to  be  one  of  the 
essential  substances  characterising  the  aroma  of  various 
kinds  of  flesh.  Liebig  during  his  researches  on  this  sub- 
stance succeeded  in  obtaining  from — 

Fowls’ flesh  3 •»  1 of  kreatine. 

Ox  heart  a *37  „ 

Pigeon  o’i%  „ 

Beef  069  „ 

Further  he  observ  ed,  that  the  flesh  of  wild  animals  con- 
tained a much  larger  proportion  of  kreatine  than  those 
which  were  confined;  for  instance,  that  there  was  six 
times  as  much  in  the  flesh  of  a wild  fox  as  in  that  of  a 
tame  one.  Allow  me  to  say  a few  words  on  the  properties 
of  this  curious  substance,  which  presents  itself  in  the  form 
of  moderately  large  white  rectangular  prisms,  having  a 
pearly  lustre,  soluble  in  water,  insoluble  in  alcohol ; and 
although  thia  substance  is  neutral,  it  is  converted  when 
heated  with  hydrochloric  acid  into  another  solid  crystallised 
substance  called  kreatinine,  which  possesses  strong  alkaline 
properties.  When  kreatine,  instead  of  being  treated  by 
an  acid  is  acted  upon  by  baryta,  it  is  converted  into  an 
acid  compound  called  inosinic  acid.  Liebig  ultimately 
succeeded  in  finding  these  substances,  as  well  as  another 
called  sarcosine,  in  various  animal  secretions.  I shall  not 
take  up  more  of  your  time  by  discussing  the  chemical 
properties  of  these  substances,  but  merely  state  that  they 
enable  us  to  distinguish  real  soup  tablets  from  spurious 
ones.  For  this  purpose  a solution  of  the  tablet  in  cold 
water  should  be  made,  when,  if  genuine,  it  will  give  a 
precipitate  with  chloride  of  zinc,  whilst  the  spurious  one, 
which  contains  gelatine  but  no  kreatine,  will  not  do  so. 
Another  reaction  is,  that  the  pure  article  will  yield  85  per 
cent,  of  its  weight  to  alcohol,  whilst  the  imitation  will 
only  yield  about  five. 

Preservation  of  meat  and  animal  substances. — A low  tem- 
perature is  most  favourable  to  the  preservation  of  flesh  and 
other  animal  substances  ; it  will  not  enter  into  putrefac- 
tionn  the  best  proof  of  which  is  that  elephants  in  a perfect 
state  of  conservation  have  been  found  in  Siberia  buried  in 
ice,  where  they  have  doubtless  existed  for  many  thousands 
of  years.  It  is  also  well  known  that  the  inhabitants  of 
polar  regions  preserve  their  meat  fresh  by  burying  it  in 
snow,  and  I mentioned  an  instance  in  one  of  my  previous 
lectures,  viz.,  the  preservation  and  bleaching  of  sturgeons' 
bladders  on  the  banks  of  the  Volga.  A high  state  of 
dessication  or  dryness  also  contributes  powerfully  to  the 
prevention  of  decay.  Thus  in  Buenos  Ayres  and  Monte 
Video,  meat  is  cut  into  thin  slices,  covered  with  maize 
flour,  dried  in  the  sun,  and  consumed  largely,  under  the 
name  of  Tassago  or  Ch&rke,  by  the  inhabitants  of  the  in- 


terior, and  also  by  the  black  population  in  Brazil  and  the 
West  Indies.  Further,  dried  meat  reduced  to  powder  is 
used  by  travellers  in  Tartary  and  adjacent  countries,  and 
I may  add  that  of  late  years  meat  biscuits  have  been  ex- 
tensively consumed  by  the  emigrants  having  to  travel  from 
the  United  States  to  California  and  the  West  Coast  gene- 
rally. It  is  stated  that  six  ounces  per  diem  of  this  meat 
biscuit  will  maintain  a man  in  good  health  throughout 
the  journey.  A remarkable  instance  of  the  preservation 
of  animal  matter  by  extreme  deaaication  is  related  by  Dr. 
Wefer,  who  states  that  in  1787,  during  a journey  in  Peru, 
he  found  on  the  borders  of  the  sea  many  hundreds  of 
corpses  slightly  buried  in  the  sand,  which,  though  they 
had  evidently  remained  there  for  two  or  three  centuries, 
were  perfectly  dry  and  free  from  putrefaction.  Although 
it  is  not  within  the  scope  of  these  lectures  to  describe  the 
preservation  of  vegetable  matters,  still  I cannot  refrain 
from  mentioning  the  interesting  method  adopted  by  MM. 
Masson  and  Gannol,  by  which,  as  you  are  doubtless 
aware,  vegetables  are  preserved  in  the  most  perfect  man- 
ner. Their  process  is  most  simple,  as  it  consists  in  sub- 
mitting the  vegetables  for  a few  minutes  to  the  action  of 
high  pressure  steam  (70  lbs.  to  the  square  inch),  then 
drying  them  by  air  heated  to  ioo°,  when,  after  compres- 
sion by  hydraulic  pressure,  they  are  made  into  tablets  for 
sale,  and  when  required  for  use  it  is  only  necessary  to 
place  the  tablets  for  five  hours  in  cold  water,  when  the 
vegetable  substances  swell  out  to  their  former  size  and 
appearance  and  arc  ready  for  cooking.  As  the  presence 
of  oxygen  or  air  is  an  essential  condition  of  putrefaction, 
the  consequence  ia  that  many  methods  have  been  invented 
to  exclude  that  agent,  or  rather,  as  I shall  show  at  the 
end  of  this  lecture,  the  Bporules  or  germs  of  cryptogamic 
plants  or  animals,  which  are  the  true  ferments  or  micro- 
scopic source  of  fermentation  and  putrefaction.  Permit 
me  to  describe  concisely  some  of  the  methods  proposed  ; 
and  I believe  that  one  of  the  best  processes  for  excluding 
air  was  that  invented  by  Appert,  in  1804.  It  consists  in 
introducing  the  meat  or  other  animal  substance  with  some 
water  into  vessels  which  are  nearly  closed  ; these  are  then 
placed  in  a large  boiler  with  salt  (which  raises  the  boiling 
point  of  the  liquor),  and  the  contents  of  the  vessels  are 
kept  boiling  for  about  an  hour,  so  as  to  exclude  all  air, 
and  destroy,  by  the  high  temperature,  all  the  sporules  or 
germs  of  putrefaction  they  may  contain,  when  they  arc 
hermetically  closed.  M.  Chevalier  Appert  has  improved 
this  process  in  placing  the  prepared  vessels  in  a closed 
boiler,  by  which  means  he  raises  the  temperature  (by 
pressure)  to  234°,  which  effects  the  same  purpose  more 
rapidly  and  economically.  To  give  you  an  idea  of  the 
extent  of  this  trade,  I may  state  that  M.  Chevalier  Appert 
prepared  above  500,000  lbs.  of  meat  for  the  French  Army 
m the  Crimea.  I am  aware  that  many  modifications  have 
been  applied  to  this  process,  but  I shall  only  mention 
that  of  Mr.  G.  M’Call,  who  adds  to  the  previous  principle 
of  preservation  a small  quantity  of  sulphite  of  soda,  well 
known  to  be  a powerful  antiseptic.  The  beautiful  speci- 
mens now  on  the  table,  which  have  been  kindly  lent  to 
me  by  Messrs.  Fortnum  and  Mason  and  by  Mr.  M4Call, 
will  satisfy  you  of  the  applicability  of  the  above-named 
methods  for  the  preservation  of  meat  and  other  animal 
substances.  But  before  concluding  thia  part  of  my  lec- 
ture, I must  add  that  the  preservation  of  animal  and  vege- 
table substances  by  the  exclusion  of  air  and  cryptogamic 
sporules  is  also  effected  by  other  methods  than  those  above 
described ; for  instance,  they  arc  imbedded  in  oil,  or  in 
glycerine,  as  suggested  by  Mr.  O.  Wilson,  or  into  saccha- 
rine syrups.  I should  not  forget  to  mention  that  several 
plans  have  been  proposed  for  protecting  animal  matter  by 
covering  their  external  surfaces  with  coatings  impermeable 
to  air.  Two  of  the  most  recent  are  the  following : — M. 
Pelletier  has  proposed  to  cover  the  animal  matter  with  a 
layer  of  gum,  then  immersing  it  in  acetate  of  alumina, 
and  lastly  in  a solution  of  gelatine,  allowing  the  whole  to 
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dry  on  the  surface  of  the  animal  matter.  Tho  characte- 
ristic of  this  method  is  tlie  uae  of  acetate  of  alumina,  which 
U not  only  a powerful  antiseptic,  but  also  forms  an  inso- 
luble compound  with  gelatine,  thus  protecting  the  animal 
matter  from  external  injury.  Mr.  Pagliari  has  lately 
introduced  a method  which  is  stated  to  give  very  good 
results.  It  consists  in  boiling  benzoin  resin  in  a solution 
of  alum,  immersing  the  animal  matter  in  the  aolution, 
and  driving  off  the  excess  of  moisture  by  a current  of  hot 
air,  which  leaves  the  above  antiseptics  on  tho  animal 
matter.  It  is  scarcely  necessary  to  mention  tho  old 
method  of  using  smoke  arising  from  the  combustion  of 
various  kinds  of  wood,  except  to  state  that  in  this  case 
it  is  the  creosote  and  pyroligneous  acid  which  are  the 
preservative  agents.  The  preservation  of  animal  matter 
by  a very  similar  action  is  effected  by  tho  use  of  carbolic 
acid,  a product  obtained  from  coal  tar.  It  is  much  to  be 
regretted  that  this  substance,  which  is  the  most  powerful 
antiseptic  known,  cannot  be  made  available  for  the  preser- 
vation of  organic  substances  intended  for  use  in  arts  and 
manufactures,  no  cheaper  or  more  effective  material  can 
be  found.  For  example,  I have  ascertained  that  one  part 
of  carbolic  acid  added  to  five  thousand  parts  of  a strong 
solution  of  gluo  will  keep  it  perfectly  sweet  for  at  least 
two  years,  and  probably  for  an  indefinite  period.  Also, 
if  hides  or  skins  are  immersed  for  twenty- four  hours  in  a 
solution  of  one  part  of  carbolic  acid  to  fifty  of  water,  and 
then  dried  in  the  air,  they  will  remain  quite  sweet.  In 
foot,  hides  and  bones  so  prepared  have  been  safely  imported 
from  Monte  Video.  From  these  facts  and  many  others 
with  which  I am  acquainted  I firmly  believa  that  this 
substanco  is  destined,  within  a few  years,  to  be  largely 
used  as  an  antiseptic  and  disinfectant.  I need  hardly 
speak  of  the  power  of  chloride  of  sodium,  or  common  salt, 
in  preserving  animal  matters,  and  it  is  highly  probable 
that  the  interesting  process  described  to  you  on  the  13th 
April,  by  Mr.  J.  Morgan,  for  the  employment  of  salt,  is  | 
likely  to  render  great  service  in  preserving  animal  food  | 
from  putrefaction.  But  with  regard  to  the  feasibility  of 
its  use  in  Monte  Video  and  Buenoe  Ayres,  I cannot  offer 
an  opinion,  as  it  depends  upon  so  many  local  circumstances 
which  it  is  impossible  to  appreciate  here.  Messrs.  Jones 
and  Trevelhick  displayed  at  the  last  Exhibition  some 
meat,  fowls,  and  game  preserved  by  the  following  process, 
which  received  the  approbation  of  the  jurors.  Meat  is 
placed  in  a tin  canister,  which  is  then  hermetically  closed, 
with  the  exception  of  two  small  apertures  in  the  lid.  It 
is  then  plunged  into  a vessel  containing  water,  and  after 
the  air  lias  been  exhausted  through  one  aperture  by  means 
of  an  air  pump,  nitrogen  is  admitted  through  the  second 
aperture,  and  the  alternate  action  of  exhausting  the  air 
and  replenishing  the  nitrogen  is  kept  up  until  the  whole 
of  the  air  has  been  removed.  Tho  nitrogen  in  its  turn  is 
exhausted,  and  sulphurous  acid  gas  admitted.  The  two 
apertures  are  then  soldered  up,  and  tho  operation  is  com- 
pleted. As  I consider  the  action  of  carbon  on  animal 
matters  rather  as  a case  of  oxydation  than  of  preservation, 

I shall  refer  to  that  subject  further  on,  and  shall,  there- 
fore proceed  to  consider  the  employment  of  certain  animal 
matters  not  yet  alluded  to  during  this  course  of  lectures, 
such  as  the  fiesh  of  dead  animals  not  used  as  food,  and 
those  other  ports  of  their  carcases  which  have  not  been 
applied  in  any  of  the  processes  already  described.  The 
greatest  part  of  these  refuse  matters  are  used  for  producing 
animal  black,  which  differs  from  bone  black,  referred  to  ; 
in  my  first  lecture,  being  used  in  the  state  of  impalpable 
powder,  whilst  bone  black  or  char  is  composed  of  small  I 
hard  grains.  The  manufacture  of  animal  black  is  gene-  I 
rally  carried  out  by  introducing  into  horizontal  retorts 
connected  with  a coil  or  condenser,  and  with  an  exit  pipo 
for  the  gases,  some  of  the  animal  matters  mentioned ; on  I 
the  application  of  heat  decomposition  occurs,  the  oily 
matters  distil  and  condense  in  the  worm,  and  constitute  j 
what  is  culled  Dippcl’s  oil,  formerly  much  used  in  the  j 


art  of  currying  certain  classes  of  leather ; water  also  dis- 
tils, charged  with  a variety  of  ammoniacal  salts,  which  sre 
generally  converted  into  sulphate  of  ammonia  for  agricul- 
tural purposes.  As  to  the  gases,  they  ore  usually  ignited 
and  burnt  to  waste.  The  carbonaceous  mass  which  re- 
mains in  the  retort  is  removed,  and  ground  to  powder  ia  s 
mill  with  water,  allowed  to  settle,  and,  lastly,  dried  sod 
sold  under  the  name  of  animal  black.  Its  chief  uses  sre 
in  the  manufacture  of  blacking  and  printing  ink.  Another 
manufacture  which  consumes  a large  quantity  of  sninul 
refuse,  especially  the  horns,  hoofs,  &c.,  of  too  infenor  a 
quality  to  be  used  for  tho  purposes  described  in  my  tint 
lecture,  is  that  of  the  yellow  prussiate  of  potash,  s most 
important  talt,  for  it  is  extensively  used  in  calico  printing, 
silk  and  wool  dyeing,  and  in  the  manufacture  of  the  pig- 
ment called  prussian  blue,  for  gilding  silver,  copper,  and 
other  inferior  metals  ; and  lastly,  it  is  the  source  from 
which  cyanide  of  potassium  is  procured^*  substance  much 
employed  in  the  art  of  photography.  Let  rue  now  call 
your  attention  to  the  manufacture  of  prussiate  of  potash, 
the  greatest  portion  of  which  ia  prepared  at  the  present 
day  still  by  the  old  process  devised  by  Dr.  Woodward, 
F.H.3.,  in  1714*  It  consists  in  introducing  into  l&rgs 
cast-iron  pots  American  pearlash,  melting  it,  closing  the 
vessel,  and  then  setting  the  mass  in  motion  by  moans  of  a 
revolving  shaft.  At  this  period  of  the  operation  hoofs 
horns,  and  other  animal  refuse,  are  introduced  in  small 
quantities  at  a time.  Under  the  influence  of  heat  and  of  the 
alkali,  the  nitrogen  of  the  organic  mattera  split#  into  two 
parts,  one  part  combining  with  the  hydrogen  to  form  ammo- 
nia, which  escapes,  whilst  tho  other  portion  unites  with  the 
carbon,  producing  cyanogen,  which  remains  combined 
with  the  potassium  of  the  potash.  After  several  hour* 
the  operation  ia  considered  to  bo  completed,  and  the 
melted  mass  is  run  out  into  small  cast-iron  receptacles ; 
when  cool  theae  are  placed  in  large  vats  with  water,  and 
a jet  of  steam  is  introduced,  and  the  whole  is  kept  on  the 
boil  for  several  hours,  when  the  cyanide  of  potassium  is 
partly  decomposed,  giving  rise  to  carbonate  of  potash  and 
to  cyanide  of  iron,  for  not  only  has  a portion  of  the  irua 
of  the  melting  pots  been  attacked  and  combined  with  the 
mass,  but  a certain  quantity  of  iron  filings  have  been  used 
during  the  operation.  However,  two  parts  of  the  cyanide 
of  potassium  combine  with  one  part  of  cyanide  of  iron, 
and  the  result  ia  that  a double  cyanide,  called  ferro-cyamde 
of  potassium,  or  yellow  prussiate  of  potash,  is  fanned. 
The  liquors  are  then  allowed  to  clear  by  standing,  and 
the  aqueous  solution  is  evaporated  until  a pellicle  appears 
on  its  surface,  when  it  is  allowed  to  cool,  and  the  *ait  is 
deposited  on  strings  which  have  been  parsed  through  ihe 
crystallising  vat,  and  which  facilitate  tho  crystallisation 
of  the  prussiate  salt.  In  conaequeucc  of  the  large  amount 
of  animal  matter  used  as  compared  with  the  quantity  of 
prussiate  obtained,  this  salt  has  always  commanded  s 
good  price  in  the  market,  and  has  induced  many  eminent 
chemists  to  try  to  devise  cheaper  processes  for  obtainiag 
it.  To  attempt  here  to  give  merely  an  outline  of  thess 
various  proposed  plans  would  involve  so  much  technical 
description  as  would  occupy  far  too  much  time  far  tics 
lecture,  but  I would  reoommend  those  interested  in  this 
branch  of  manufacture  to  read  the  learned  account  g»y« 
by  Dr.  A.  W.  Hofmann,  in  his  report  on  " The  Chemical 
Products  in  the  last  Exhibition,”  page  57,  where  they 
will  find  the  process  of  M.  Gauthier- Bouchard  for  obtain- 
ing salts  of  cyanogen  from  the  ammoniacal  waters  of  g* 
works  ; those  of  Mr.  It.  T.  Hughes  aud  Messrs.  Brain- 
well,  of  Newcastle,  for  the  conversion  of  nitrogen  of  the 
atmosphere  into  cyanide  of  potassium  ; that  of  M.  Kaw- 
rodt,  for  decomposing  ammonia  by  carbon  carried  to  • 
high  temperature;  aud,  lastly,  that  of  MM.  Marguerite 
and  De  Sourdeval,  for  producing  cyanogen  from  tbs 
nitrogen  of  the  atmosphere  and  fixing  it  by  mtaa*  « 
barium.  This  Uttar  process  seems  to  be  highly 
mended  by  the  learned  reporter  to  whom  I have  referred. 
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I must  not,  however,  omit  to  mention  the  scientific  and 
interesting  process  devised  by  M.  Gelis,  and  based  on 
the  chemical  reaction  which  ensues  when  bisulphide  of 
carbon  is  mixed  with  sulphide  of  ammonium.  Yellow 
prussiate  crystallises  in  large  crystals  belonging  to  the 
octohedral  system,  composed,  as  before  stated*  of  two  parts 
of  cyanide  of  potassium,  iC'yK,  and  one  of  iron,  Cy 
Fc+ j of  water  or  1IO.  This  salt  is  freely  soluble  in 
water,  but  is  insoluble  in  alcohol,  and  when  mixed  with 
weak  vitriol  and  heated  gives  rise  to  pruasic  acid, 
which  distils,  and  may  be  used  either  as  a violent 
poison  or,  in  qualified  hands,  as  a moat  valuable  thera- 
peutic agent.  When  ferrocyanide  of  potassium  is  heated 
with  several  times  its  bulk  of  concentrated  sulphuric 
acid,  instead  of  yielding  prussic  acid,  as  above,  it  gives 
rise  to  a poisonous  gas,  called  oxide  of  carbon,  which  bums 
with  a beautiful  blue  fiarae,  and  which  we  have  oil  seen 
burning  in  some  fireplaces  when  the  combustible  matter 
has  lost  all.its  volatile  constituents  and  nothing  remains  but 
a red  incandescent  mass.  When  chlorine  is  passed 
through  a solution  of  this  salt  chloride  of  potassium  is 
formed,  and  the  yellow  prussiate  is  converted  into  red 
prussiate  or  ferricyanide  of  potassium,  composed  of 
jCyK  + iFe,Cy#.  When  heated  with  peroxide  of  mercury, 
potash,  peroxide  of  iron,  and  cyanide  of  mercury  are 
produced,  the  latter  being  a most  violent  poison.  To 
produce  Prussian  blue  on  silk  with  this  salt,  all  that  is 
required  is  to  dip  the  silk  in  a slightly  acidulated  liquor 
containing  a persalt  of  iron,  and  when  the  silk  is  washed 
and  tnordaunted,  it  is  dipped  in  a weak  acidulated  solu- 
tion of  yellow  prussiate  of  potash,  when  it  assumes  a 
beautiful  blue  colour  due  to  the  formation  of  Prussian 
blue.  To  dye  wool  it  is  necessary  to  pass  it  through  a 
boiling  bath  composed  of  yellow  prussiate,  muriate  of  tin, 
and  a small  quantity  of  sulphuric  acid.  Prussian  blue  is 
gradually  formed,  and  fixes  itself  on  the  fibre.  To  produce 
blue  on  calicoes,  a solution  of  yellow  prussiate  of  potash 
is  made,  to  which  is  added  some  tartaric  acid  and  muriate 
of  tin.  This  mixture,  after  having  been  properly  thick- 
ened, is  printed  on  the  calico,  and  then  submitted  to  the 
action  of  steam,  the  Prussian  blue  so  produced  being 
fixed  on  the  cotton  fibre  by  means  of  the  oxide  of  tin, 
resulting  from  the  decomposition  of  the  salt  employed. 

Nothing  is  more  simple  than  to  gild  or  silver  metals  by 
means  of  ferrocyanide  of  potassium,  or  to  cover  iron  and 
other  metals  with  copper.  To  obtain  a gilding  liquor,  it 
is  only  necessary  to  take  1000  parts  of  water,  adding  to 
it  100  parts  of  yellow  prussiate  of  potash,  10  parts  of 
chloride  of  gold,  and  i port  of  caustic  potash.  Each  of 
theae  should  be  added  successively,  and  the  whole  of  the 
liquor  carried  to  the  boil  and  filtered.  It  is  then  ready 
for  gilding  silver  or  brass  objects,  when  properly  attached 
to  Inc  pole  of  a galvanic  battery.  The  silvering  liquor  is 
made  by  substituting  for  the  chloride  of  gold,  in  the 
above  process,  ferrocyanide  of  silver,  prepared  by  adding 
nitrate  of  silver  to  a solution  of  ferrocyanide  of  potassium, 
the  white  precipitate  resulting  being  washed  and  added  to 
the  liquor  intended  for  silvering.  For  covering  zinc  ot 
iron  with  copper  it  is  simply  necessary  to  substitute  the 
ferrocyanide  of  copper  for  that  of  silver.  Fen-ocyanide 
of  potassium,  ns  abort)  stated,  is  also  employed  for  the 
manufacture  of  Prussian  blue,  which  was  accidentally 
discovered  by  Diesback,  in  1718,  by  adding  alum,  contain- 
ing iron,  to  the  ammoniacal  liquors  sold  to  him  by  Dippel, 
which  were  produced,  os  already  stated  above,  during 
the  distillation  of  animal  refuse.  These  liquors,  being 
rich  in  cyanide  compounds,  yielded  with  the  salt  of  iron 
of  the  alum,  Prussian  blue.  At  the  present  day  Prussian 
blue  is  manufactured  by  different  processes,  but  they  arc 
all  based  on  the  principle  of  mixing  various  salts  of  iron 
with  red  or  yellow  prussiate,  when  double  cyanides  of  iron 
(or  Prussian  blues)  are  produced. 

(To  be  continued.) 
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The  first  communication  read  was  a very  important 
memoir  by  M.  Claude  Bernard,  entitled  '*  Kxperimental 
Researches  on  Opium  and  its  Alkaloids.**  This  eminent 
physiologist  was  led  to  experiment  on  the  effects  of  all 
the  alkaloids  of  opium  from  noticing  great  and  unexpected 
variations  in  those  effects  when  the  alkaloids  were  em- 
ployed to  facilitate  experiments  on  living  animals.  He 
found,  in  fact,  that  the  six  principal  alkaloids— morphine, 
narceine,  codeine,  narcotine,  papaverine,  and  thebaine— 
each  produced  a particular  effect,  but  the  action  may  be 
classed  under  three  heads— the  soporific,  the  exciting  or 
convulsive,  and  the  poisonous  action.  The  relative  power 
of  the  alkaloids  to  produce  these  effects  is  indicated  by 
their  position  in  the  following  table 


Soporifics. 

Narceine 

Morphine 

Codeine 


Exeitaiita. 

Thebaine 

Papaverine 

Narcotine 

Codeine 

Morphine 

Narceine 


Poisons. 

Thebaine 

Codeine 

Papaverine 

Narceine 

Morphine 

Narcotine 


Thus  it  is  seen  that  three  only  produce  purely  soporific 
effects,  but  even  these  vary  greatly  in  character  and  degree. 
Morphia,  for  example,  produces  a stupefying  effect.  The 
animal  is  scarcely  insensible,  but  it  becomes  a sort  of 
living  machine,  and  will  remain  in  any  position  in  which 
it  is  placed.  The  sensitive  nerves  arc  extremely  dull,  and 
the  extremities  may  be  strongly  pinched  without  disturbing 
the  animal.  When  roused  by  a noise  it  seems  frightened, 
but  quickly  relapses  into  narcotism.  As  tho  animal 
awakens  it  lias  a haggard  look,  and  the  hinder  extremities 
seem  partially  paralysed,  so  that  it  walks  like  a hy®na. 

The  effects  of  codeia  are  essentially  different.  The 
animal  is  tranquil,  and  seems  to  be  In  calm  sleep,  but  he  ia 
at  the  same  time  very  excitable  ; a slight  noise  wakes  him 
up,  and  he  runs  away.  The  sensitive  nerves  are  much 
less  affected  than  by  morphia,  and  no  paralysis  is  observed 
when  the  animal  awakens. 

Narceia  seems  to  produce  the  combined  effects  of  mor- 
phia  and  codeiu,  aud  appears  to  be  the  most  strongly 
soporific  principle  in  opium.  The  animal  sleeps  more  pro* 
foundly,  but  is  not  50  much  stupified  as  with  morphia  ; and 
at  the  same  time  is  not  so  excitable  as  when  under  the 
influence  of  codeia.  It  quickly  returns  to  its  natural  state, 
and  on  awaking  is  neither  frightened  nor  savage. 

All  these  effects  have  been  confirmed  by  repeated  oxpe- 
riments  on  all  available  animals,  and  they  appear  to  be  con- 
stant and  invariable. 

Coming  to  the  poisonous  effects  of  the  alkaloids,  the 
author  informs  us  that  thebaia  is  the  most  active  poison. 
A decigramme  of  the  hydrochlorate  of  this  alkaloid  in- 
jected Into  the  veins  of  a dog  killed  it  in  five  minutes ; but 
it  is  stated  that  ttco  grammes  of  hydrochlorate  of  morphia 
injected  Into  the  veins  of  a dog  of  the  same  size  did  not 
cause  death.  There  must,  we  think,  be  some  mistake  here, 
fwo  decigrammes,  perhaps,  are  meant.  Codeia  stands  in- 
termediate as  a poison. 

Thebaine  also  stands  first  as  the  most  powerful  agent  in 
producing  convulsions. 

The  inquiry  which  M.  Bernard  has  thus  opened  is  vety 
large  and  important,  and  will,  no  doubt,  be  followed  out 
with  all  the  skill  and  care  for  which  he  is  distinguished. 

M.  Payen  contributed  a note  11  On  Pyroxylin  and 
Pyroxam."  The  author  accounts  for  spontaneous  combus- 
tions of  pyroxylin  by  showing  that  pyroxam,  or  starch 
saturated  with  nitric  acid,  is  much  more  unstable,  and  in- 
flames at  a lower  temperature  than  pyroxylin.  The  fibres 
of  linen  sometimes  contain  amylaceous  granules,  and 
therefore  pyroxylin  prepared  with  it  is  unstable.  The 
tubular  cavities  of  cotton  also  contain  fatty  matters  which 
may  possibly  affect  the  composition  of  the  gun-cotton. 
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The  author  doea  not  believe  in  a stable  compound  such  a a 
trinitrocellulose  is  described. 

In  a note  “ On  Carbonic  Oxide,”  l>r.  Calvert  clears  up 
some  differences  between  the  experiments  of  Boussingault 
and  Cloez  and  himself ; he  now  shows  that  the  amount  of 
carbonic  oxide  formed  when  oxygen  is  in  contact  with  an 
alkaline  pyrogallatc  varies  with  the  temperature. 

A paper  by  M.  Michaelson,  “ On  the  Product*  of  the 
Oxidation  of  Butylic  Alcohol shows  that  when  this  body 
is  treated  with  bichromate  of  potash  and  sulphuric  acid, 
propylic  and  butylic  aldehydes  are  produced,  and  also 
propionic,  butyric,  and  carbonic  acids. 

A paper  by,  Mayer,  " On  tome  Ether*  of  Biatomic 
Alcohol*,”  describes  the  mode  of  formation  and  properties 
of  the  bibenzoates  of  propylene  and  amylene,  and  the 
bisalicylates  of  ethylene  and  propylene. 

M.  Lieb6n  contributed  a note  “ On  the  Substitution  of  the 
Hydrogen  of  Ether  by  Chlorine , Ethyl,  and  Ox  ethyl.”  The 
last  name  is  applied  by  the  author  to  the  body 

M.  Caventon  presented  a note  “ On  Some  Bromide*,  and 
a New  Hydrocarbon  of  the  I/exylic  Seri**,”  He  has  pre- 
pared various  compounds  of  bromine  with  hexylene,  and 
on  heating  bromated  hexylene  G4H„Br  with  alcoholic 
solution  of  potash,  formed  a body,  G^Hto,  isomeric  with 
diallyle,  to  which  he  gives  the  name  hexoylene. 


NOTICES  OF  BOOKS. 


International  Exhibition.  Juror*'  Report  on  Clatt  II. 

Section  A.  Industry  of  Manure*. 

(Cbtifiniud  fnm  page  106.) 

Tub  next  section  of  this  interesting  Report  is,  as  we  have 
said,  a remarkable  one.  It  traces  the  course  of  events 
which  have  brought  our  mammal  industry  into  its  present 
remarkable  phasis — a phaaia  which,  it  is  said,  ••  is  purely 
transitional,  and  which  marks  the  crisis  of  a momentous 
revolution,  even  now  in  the  course  of  accomplishment." 
The  events  alluded  to  have  their  origin  in  the  discovery  of 
the  steam-engine.  One  of  the  first  effects  of  this  discovery 
was  to  collect  our  population  in  large  towns,  located 
usually  on  rivers  leading  to  the  sea.  In  the  earlier  Btage 
of  this  development  the  use  of  cesspools  was  in  vogue,  and 
much  of  the  nightsoil  produced  found  its  way  back  to  the 
land.  But  presently  came  epidemics,  and  doctors  looking 
for  the  cause  of  these,  found  it  in  the  cesspools  ; and  forth- 
with engineers  were  called  in,  who  effectively  drained  our 
towns,  but  polluted  all  our  great  streams  and  wasted  all 
our  manure. 

The  next  great  event,  also  distinctly  traceable  to  the  inven- 
tion of  the  steam-engine,  was  the  abolition  of  the  corn  laws. 
Protection  abolished,  11  the  cultivators  of  this  cold 
Northern  soil  were  exposed  to  the  competition  of  rival 
food-growers,  beneath  warmer  suns,  the  more  prolific 
cornfields  of  the  South.  Upon  this  unequal  competition 
the  English  territorial  proprietors  entered,  as  upon  a 
struggle  for  life  or  death.  Abundant  manuring  seemed  at 
the  outset  their  main,  if  not  their  sole  resource  ; hence 
the  rapid  and  prodigious  development  (already  noted)  of 
the  guano  trade ; hence  the  multiplication  of  manurial 
products  from  every  form  of  waste,  as  manifested  in  the 
patent  records  ; hence  the  celebrated  4 nitrogen  theory  ’ 
and  the  4 high-farming  ’ system,  to  which  allusion  will 
presently  be  made ; hence,  lastly,  that  ransacking  of  the 
whole  world  for  bones,  so  criminal  in  Liebig’s  view.  But 
steam  power,  which  has  imposed  upon  the  British  cul- 
tivator this  struggle  for  existence,  brings  him  also  the 
means  of  issuing  victorious  from  the  encounter.”  Steam 
pumps  shall  send  our  urban  gecta  all  over  the  country  ; 
the  steam  plough  shall  furrow  the  land  twice  as  deep  and 
thrice  as  fast  as  man  and  horse  ; and  husbandry  shall  in 
time  rise  from  the  rank  of  a handicraft  to  that  of  a 
facture.  And  if  steam  could  only  control  the  elements 
and  regulate  the  seasons,  all  would  go  well  with  the 
British  com  manufacturer. 


In  the  meantime,  however,  the  application  of  to  mi 
sewage  to  the  land  on  an  extensive  national  scale  still 
stands  adjourned  ; and,  as  our  readers  will  see  to-day,  the 
matter  has  not  been  much  advanced  by  the  last  Parlia- 
mentary commission  which  considered  the  subject. 

The  quantity  and  dilution  of  sewage  constitute*  the 
great  difficulty  of  dealing  with  it.  The  principal  contri- 
butor to  this  Report  many  years  ago  propounded  the 
formula — “The  rainfall  to  the  river,  the  sewage  to  the 
•oil,”  and  thus  suggested  the  separation  of  the  surface 
from  the  house  drainage.  But  this,  in  the  case  of  London, 
is  a matter  of  comparatively  little  importance,  since  the 
daily  qjecta  of  each  individual  becomes  diluted  in  the  house 
with  about  thirty  gallons  of  water.  Whether  sewage  so 
dilute  is  of  much  use  on  com  lands,  and  whether  in  any 
case  it  could  entirely  replace  the  use  of  superphosphates 
and  guano,  is  still,  we  believe,  an  open  question.  If  we 
were  entirely  a grass- growing  country,  the  solution  of  the 
question  might  not  be  difficult ; but  during  a considerable 
portion  of  the  year  com  lands  would  require  no  irrigation, 
and  what  is  to  be  done  with  the  sewage  in  the  meantime  ? 
A great  waste,  in  fact,  seems  inevitable, unless  we  take  Liebig’s 
advice,  and  return  to  the  cesspool  system  in  some  form  or 
other,  or  to  some  system  by  which  the  natural  manure  may  be 
spared  the  enormous  dilution  to  which  it  is  now  subjected. 
This  is  the  question  to  which  our  engineers  must  soon  give 
their  attention ; and  with  our  present  knowledge  of  the 
means  of  disinfection  and  deodorisation  wo  have  little  fear 
that  the  end  may  be  accomplished  without  our  being  sub- 
mitted to  a “ martyrdom  of  stench,”  or  “ the  still  fiercer 
martyrdom  of  blood  pollution  and  loathsome  pestilence 
which  stench  engenders.” 

The  next  part  of  the  Report  might  have  been  omitted. 
There  is  no  necessity  in  these  days  to  argue  against  the 
supposed  impracticability  of  distributing  liquid  manure  all 
over  the  country.  It  is  only  necessary  to  show  that  the 
manure  is  worth  the  distribution,  and  the  subsoil  of  Eng- 
land, at  all  events,  would  probably  soon  be  piped  for  the 
urpose,  just  as  the  Report  states  Flanders  is  already 
oneycombod  with  tanks  for  the  storage  of  liquid  manure. 
But  the  manure  stored  in  Flanders  is  not  diluted  like  our 
own,  and,  if  we  do  not  mistake,  it  comet  from  cesspools. 

(To  be  continued.) 


NOTICES  OF  PATENTS. 

Communicated  by  Mr.  Vaco  ham.  Pa  text  Agist,  $4,  Chancery 
Lone,  W.C. 

Grant*  of  Provisional  Protection  for  Six  Month*. 

1031.  Bounet  Frederic  Brunei,  Brussels,  Belgium, 
44  Improvements  in  treating  vegetable  fibres,  in  converting 
them  into  pulp,  in  bleaching  the  same,  and  in  apparatus 
employed  therein.” — Petition  recorded  April  33,  1I64. 

1177.  James  Roy,  Liverpool,  Lancashire,  “Improve- 
ments applicable  to  self-acting  mashing  apparatus.”  — 
Petition  recorded  May  9,  1864. 

1409.  Edward  Joseph  Hughes,  Manchester,  Lancashire, 
44  Improvements  in  dyeingand  printing." — A communica- 
tion from  Charles  Labuth,  Paris,  France.— Petition  recorded 
June  7,  1864. 

1867.  Allen  Dalzell,  Edinburgh,  44  Improvements  in  the 
manufacture  of  colouring  matter  applicable  to  dyeing  and 
printing." — Petition  recorded  July  *6,  1864. 

1949.  Adolph  Hermann  Alvin  Pflughaupt,  Manchester, 
Lancashire,  “ Improvements  in  producing  colour  from 
aniline." — Petition  recorded  August  4,  1864. 

1039.  Charles  Fran£oiB  Darcagne,  Upper  Thames-street, 
London,  44  A new  mode  of  treating  or  preparing  the  sorgho 
plants  (Hoichus  sorghum ) so  as  to  render  the  fibre  thereof 
useful  in  manufactures  as  a substitute  for  horsehair  and 
otherwise.”— Petition  recorded  August  16,  1864 
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J Voticea  to  Proceed. 

981.  Hugo  Levinstein,  New  Bridge  Street,  Blackfriars, 
“ Improvements  in  the  preparation  of  purple,  violet,  and 
blue  aniline  dyes.’* — Petition  recorded  April  20,  1864. 

999.  Henry  Adrien  Bonneville,  Rue  du  Mont  Thabor, 
Paris,  France,  11 A new  semi*  fluid  or  solid  product  obtained 
by  concentrating  the  saponaceous  parts  of  the  quillai  tTee.” 
— A communication  from  Emeric  de  Werchin,  Maubenge, 
France. — Petition  recorded  April  11,  1864. 

1019.  James  Edward  Duyck,  Stamford  Street,  Surrey, 
*•  Improvements  in  distilling  and  purifying  petroleum  oils 
and  other  hydrocarbons,  and  in  apparatus  employed 
therein.” 

toai.— James  Edward  Duyck,  Stamford  Street,  Suney, 
••Improvements  in  treating  petroleum  and  other  hydro- 
carbon oils  and  fats  or  fatty  bodies.” — Petitions  recorded 
April  12,  1864. 

1073.  Marc  Antoine  Francois  Mennons,  Rue  de  Dun- 
kerque, Paris,  France,  " An  improved  apparatus  for  the 
capsulation  of  fluid  medicines.” — A communication  from 
Jules  Viel,  Tours,  France. 

1076.  Richard  Hudson  Smithett,  Inner  Temple,  and 
John  Davidson,  Temple  Street,  Blackfriars,  ••  Improve- 
ments in  treating  clay,  artificial  stone,  metal,  or  other 
plastic  or  malleable  material,  to  render  it  more  suitable  for 
constructive  purposes.” — Petition  recorded  April 29, 1864. 

1732.  John  Forbes,  Perth,  N.  B.,  “ Improvements  in 
distilling  liquids,  end  in  the  machinery,  apparatus  or 
means  employed  therefor.” — Petition  recorded  July  12, 
1864. 

1994.  Charles  Lowe,  Bradford,  Lancashire,  “Improve- 
ments in  the  manufacture  of  colouring  matters.”— Petition 
recorded  August  xo,  1864. 

2076.  Gerin  Gabriel  Boggio,  Paris,  France,  ••  A new  or 
improved  process  for  extracting  the  oil  contained  in  the 
flour  of  oleaginous  seeds  for  distilling,  rectifying,  and 
evaporating  volatile  substances,  for  preparing  volatile  oils 
or  essences  and  extracts  for  dyeing  and  medical  purpose*, 
for  desicating  animal  and  vegetable  alimentary  substances, 
plants,  roots,  and  flower*,  and  for  ventilating.” — Petition 
recorded  August  23,  1864. 


CORRESPONDENCE. 


Dr.  Schwarz' a Froceaa  for  Refining  Sugar. 

To  the  Editor  of  the  Chemical  News. 

Sim,  —The  attack  of  Dr.  A<lriani  on  my  process  of  sugar 
refining  by  means  of  alcohol  and  muriatic  acid  is  evidently 
based  upon  wrong  premises,  which,  with  your  permission, 
I will  correct  with  aa  much  brevity  as  possible. 

Dr.  Adriani  asserts  that  alcohol  and  acetic  acid  were 
unsuccessfully  tried  for  this  purpose  in  Belgium  in  the 
year  1849.  I am,  of  course,  bound  to  believe  his  state- 
ment, but  possibly  the  failure  might  be  attributed  to  a 
deficient  knowledge  of  the  correct  modua  oprrandi.  The 
fact  of  its  being  unsuccessful  may  account  for  my  having 
no  knowledge  or  record  of  it ; the  result,  however  arrived 
at,  is  totally  at  variance  with  the  experiences  of  Mr. 
Dumas,  who  has  adopted  it  for  the  estimation  of  sugar. 
Next,  Dr.  Adriani  ventures  to  state  that  acetic  acid  is  the 
only  acid  fit  for  this  purpose.  My  experience,  on  the  con- 
trary, has  convinced  me  that,  good  as  the  acetic  acid  may 
be,  muriatic  acid  is  preferable  on  a largo  scale,  not  only 
economically  as  to  its  cost,  but  also  from  its  producing 
more  readily  the  sugar  crystals,  and  these  in  a more  perfect 
condition. 

The  Doctor  fears  that  the  inflammability  of  alcohol 
might  be  an  obstacle,  which,  if  carried  on  in  an  open 
apparatus,  as  he  seems  to  suppose,  possibly  might  be  at- 
tended with  some  risk  ; but  even  so,  not  so  much  os  the 
varnish  makers  incur  by  the  use  of  methylated  spirits 
which  they  use  at  a high  temperature,  whilst  economy, 
even  more  than  danger  from  inflammability,  conduces  to 
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my  using  hermetically-sealed  vessels,  by  means  of  which  I 
recover  the  alcohol  at  a very  small  percentage  of  loss. 

By  my  method  not  only  is  the  percentage  of  loss  of 
alcohol  very  small,  but  the  quantity  of  alcohol  applied  is 
also  reduced  to  a minimum,  which  will  be  better  seen  when 
compared  with  the  method  of  P easier,  so  much  eulogised 
by  the  Academie  of  France,  and  which  is  worked  on  a 
large  scale  in  that  country  ; it  involves  the  use  of  500  to 
6co  per  cent,  of  alcohol,  being  about  thirty  times  os  much 
as  is  required  by  my  process.  As  to  the  recovery  of  the 
volatilised  alcohol,  I should  feel  obliged  if  Dr.  Adriani 
would  assist  me  to  a better  process  than  condensation  by  a 
cold  water  injector.  I have,  however,  practically  found  it 
to  answer  the  process  very  admirably. 

Dr.  Adriani  pays  me  the  personal  compliment  of 
assuming  that  1 have  not  much  practical  knowledge  of 
sugar  refining.  In  reply  to  this,  I beg  to  inform  him  that 
since  the  year  1848  I have  been  actively  engaged  in  Silesia 
in  numerous  sugar  refineries,  as  consulting  chemist ; also 
that  the  Society  of  German  Sugar  Refiners  did  me  the 
honour  of  testing  my  process,  under  the  superintendence 
of  two  of  the  most  experienced  sugar  refiners,  at  their  own 
costs  and  charge*,  which  certainly  evinced  their  sense  of 
my  judgment  and  experience,  and  which  was  confirmed 
by  their  satisfaction  at  the  novelty  and  successful  working 
of  the  process,  and  the  correctness  of  my  deductions,  the 
whole  of  the  crystalline  portion  of  the  raw  sugar  being 
recovered  in  a perfectly  pure  condition. 

Dr.  Adriani  favours  barytes  aa  an  agent  for  the  utilisa- 
tion of  molasses.  This  process  has  been  adopted  in  Russia, 
where  the  molasses  are  of  little  value,  and  been  abandoned, 
as  it  was  found  that  no  fish,  flesh,  or  fowl  could  live  in 
contact  with  the  refuse  of  the  w'orks. 

Dr.  Adriani  fears  the  action  of  the  acidulated  solution 
of  molasses  upon  the  plant  used  in  my  process,  but  forgets 
that  it  would  only  be  by  great  mismanagement  that  any 
free  acid  would  be  found  in  the  solution,  orgunic  acid 
only  being  present.  1 have,  moreover,  left  a piece  of 
iron  wire  gauge  in  a mixture  of  muriatic  acid  and  alcohol 
many  days,  and  found  scarcely  a trace  of  iron  in  the 
solution. 

With  regard  to  the  use  of  a saturated  solution  of  sugar 
to  free  the  crystals  from  the  adherent  molasses  pure  sugar 
must  of  necessity  be  used,  and  becomes  so  deteriorated  by 
the  molasses  ns  to  be  recovered  with  difficulty,  in  a very 
inferior  condition,  and  with  considerable  loss.  In  Germany 
instead  of  the  saturated  solution  of  sugar  pure  water  is 
used,  thus  avoiding  the  loss  of  the  sugar  that  hna  been 
already  purified,  but  sacrificing  a large  percentage  of  crys- 
talline sugar,  both  processes  being  alike  in  principle.  The 
result  of  a trial  by  the  Commission  of  the  Society  of  Sugar 
Refiners  of  the  last-mentioned  process  as  compared  with 
mine,  is 

By  my  process— 89  per  cent,  of  pure,  dry,  white  sugar. 
By  above  process — 60  per  cent,  moist,  sticky,  white  sugar. 
With  these  results  in  favour  of  my  process  the  Commis- 
sion were  highly  satisfied,  and  with  their  testimony  I trust 
your  readers  will  be  satisfied,  if  I have  not  succeeded  in 
making  a convert  of  Dr.  Adriani. 

I am,  &c.  Dm.  Schwarz. 

Loudon,  September  7. 


MISCELLANEOUS. 

I’tiiuation  of  — The  Select  Committee 

appointed  by  the  House  of  Commons  to  inquire  into  any 
plans  for  dealing  with  the  sewage  of  the  metropolis 
other  large  towns,  with  a view  to  its  utilisation  lui  agri- 
cultural purposes,  have  published  their  report.  Its  chief 
points  are  os  follow : — ••  The  Committee  has  come  to  the 
conclusion  that  it  is  not  only  possible  to  utilise  the  sewage 
of  towns  by  conveying  it,  in  a liquid  state,  through  maius 
and  pipea  to  the  country,  but  that  *uch  on  undertaking 
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may  bo  made  to  result  in  pecuniary  benefit  to  the  rate- 
payers of  the  town*  whose  sewage  is  thus  utilised.  That 
benefit  may,  in  a few  years,  be  greatly  increased  ; for  the 
amount  of  artificial  manure  is  even  at  present  insufficient, 
and  the  sources  whence  some  of  the  most  important  are 
obtained  will,  in  a few  years,  be  exhausted.  Other  means 
of  fertilising  land  must  therefore  be  resorted  to.  The 
Committee,  having  examined  the  Chairman  and  Engineer 
of  the  Metropolitan  Hoard  of  Works,  are  of  opinion  that 
more  might  have  been  done  by  that  Hoard  towards  the 
profitable  use  of  the  sewage  of  London ; and  that  the 
completion  of  the  outfall  sewerage  of  the  metropolis  < 
ought,  at  the  earliest  possible  moment,  to  be  followed  by 
the  adoption  of  a system  which  may  convert  that  sewago 
from  a nuisance  into  a permanent  and  increasing  source 
of  agricultural  fertility.  Even  if  a pecuniary  benefit  were 
not  to  be  secured,  yet  such  a consideration  should  not 
deter  local  authorities  from  taking  such  steps  as  arc  pos- 
sible to  free  rivers  from  pollution.  There  can  be  no  doubt 
os  to  the  injury  which  results  from  the  practice  of  con- 
ducting sewage  and  other  refiuc  matters  into  the  rivers, 
from  whence  numerous  towns,  villages,  and  country  popu- 
lations  derive  their  water  supply.  It  is  imperatively 
necessary  that  such  a practice  should  be  discontinued. 
No  efficient  artificial  method  has  been  discovered  to  purify, 
for  drinking  and  culinary  purposes,  water  which  has  been 
once  infected  by  town  sewage.  Hy  no  known  mechanical 
or  chemical  means  can  such  water  be  more  than  partially 
cleansed  ; it  is  always  liable  to.  putrify  again.  Processes 
of  filtering  and  deodorisation  cannot  therefore  be  relied 
upon  to  do  more  than  mitigate  the  evil.  Water  which 
appears  perfectly  pure  to  the  eye  is  sufficient,  under  cer- 
tain conditions,  to  breed  serious  epidemics  in  the  popula- 
tion which  drinks  it.  Soils,  however,  and  tho  roots  of 
growing  plants  have  a great  and  rapid  power  of  abstracting 
impurities  from  sew  age  water,  and  rendering  it  again  in- 
nocuous and  free  from  contamination.  Mr.  Ffennell,  the 
Chief  Inspector  of  Fisheries,  stated  in  his  evidence  that 
sewage  water,  in  a putrifying  state,  is  destructive  to  fish  ; 
a considerable  increase  in  the  amount  of  food  for  the 
people,  and  of  revenue  to  the  owners  of  rivers,  would 
therefore  result  from  purifying  the  rivers  of  the  United 
Kingdom  which  are  now  contaminated  by  sewage  and 
other  matters.  The  removal  of  house  refuse  to  the  land 
■would  now  be  much  easier  and  cheaper  than  it  was  for- 
merly ; because  carriage  by  suspension  in  a liquid  is  the 
cheapest  mode  of  transport.  In  many  towns  of  Lancashire 
there  are  to  this  day  numerous  cesspits.  This  is  the  case 
with  Manchester,  where  the  local  authorities  expend 
about  20, coo/,  a year  for  emptying  them  and  removing  the 
contents  to  the  land,  and  receive  back  50  per  cent,  by  the 
sale  of  the  material.  We  recommend  that  tho  important 
object  of  completely  freeing  the  entire  basins  of  rivers 
from  pollution  should  be  rendered  possible  by  general 
legislative  enactment,  enabling  the  inhabitant  of  such 
entire  districts  to  adopt  some  controlling  power  for  that 
purpose  ; but  it  should  include  a provision  for  compelling 
local  boards  to  render  the  sewage  of  their  districts  innocu- 
ous by  application  to  the  land  for  Agricultural  purposes. 
The  case  of  the  valley  of  tho  Thames  (where  the  purifica- 
tion of  the  river,  which  has  been  sought  by  the  expendi- 
ture of  enormous  sums,  is,  to  a considerable  extent,  coun- 
teracted by  the  increased  discharge  of  sewage  from  towns 
higher  up  the  stream)  requires  special  and  immediate 
attention." 

Wave  Lenirtb  of  tiie  Thallium  Hay, — Many  years 

ago  Mr.  Fox  Talbot  discovered  that  when  a continuous  spec- 
trum is  examined  by  covering  one-half  of  the  pupil  of  tho 
eye  with  a thin  transparent  plate,  bo  at  to  modify  that  part 
of  tho  pencil  of  rays  on  the  side  of  the  violet  part  of  the 
spectrum,  a number  of  transverse  bands,  alternately  light 
and  dark,  appear  to  traverse  it.  Brewster  discovered  that 
these  bands  were  not  formed  whin  the  thin  plate  was 
placed  on  the  side  of  tho  spectrum  corresponding  with  the 


red  rays.  It  has  sinco  been  discovered  that  these  bands 
may  be  produced  by  interposing  the  thin  plate  in  other 
portious  of  the  path  of  the  ray,  besides  putting  it  close  to 
the  eye.  Baden  Powell  and  Stokes  have  since*  studiod  the 
phenomena  both  experimentally  and  theoretically,  and 
the  latter  physicist  found  that  the  effects  were  best  pro- 
duced by  the  partial  immersion  of  a transparent  plate  in 
the  liquid  of  a lluid  prism.  M.  Bernard  has  lately  studied 
these  phenomena,  and  has  arranged  hiB  apparatus  in  the 
following  manner  : —A  ray  of  solar  light  passing  through 
a narrow  orifice  falls  on  the  slit  of  a spectroscope,  the 
defringent  plate  being  then  placed  between  the  aperture 
admitting  the  light  and  the  slit  of  the  spectroscope,  and 
some  adjustments  and  arrangements  are  made,  into  the 
detail  of  which  w'e  need  not  enter.  In  this  manner  M. 
Bernard  is  enabled  to  obtain  a very  luminous  spectrum, 
and  he  has  been  led  by  an  examination  of  the  phenomena 
Jo  the  discovery,  that  through  them  be  is  enabled  to  obtain 
the  length  of  the  waves  of  any  desired  ray  of  light  or 
spectrum  line  with  much  greater  accuracy  than  by  the 
ordinary  diffraction  method.  In  his  memoir  he  has  given 
the  wave  lengths  of  the  seven  principal  rays  of  the  solar 
spectrum,  together  with  that  of  the  ray  A,  which,  owing 
to  its  faintness,  has  not  yet  been  satisfactorily  determined, 
and  the  green  ray  of  thallium.  Their  values,  expressed 
in  millionths  of  a millimetre,  are — 

A as  760*6 
T1  — J35-** 

The  diffringent  plate  of  quarts  is  about  a millimetre  thick, 
and  its  thickness  can  be  determined  with  absolute  accu- 
racy with  the  spherometer ; and  when  it  is  remembered 
that  between  A and  H there  are  for  this  thickness  more  than 
700  interference  bonds,  and  that  it  is  easy  to  estimate  to 
the  tenth  of  a band,  it  is  seen  that  there  are  more  than 
7000  invariable  points  in  this  portion  of  the  solar  spec- 
trum,  and  it  is  by  reference  to  these  that  M.  Bernard  pro- 
poses to  classify  the  rays  of  the  alkaline  metals  and  other 
interesting  spectra.  For  this  purpose  he  has  constructed 
an  apparatus  which  acts  both  as  a spectroscope  and  a 
goniometer,  and  which  enables  the  observer  to  measure  to 
within  10"  the  indices,  a knowledge  of  which  is  necessary  to 
calculate  the  wave  lengths. — Quarterly  Journal  qf  Science, 
s\o.  III. 


ANSWERS  TO  CORRESPONDENTS. 


%*  All  Editorial  fbiioritijitcafions  aro  to  be  addreitfod  to  tbe  Entros, 
and  Advtrtieementt  and  Butinas  Cbmntunicafioiu  to  the  Prsusimt,  at 
the  Office,  1,  Wino  Office  Court,  Fleet  Street,  London,  E 0. 


%•  In  publishing  letters  from  our  Correspondent*  we  d«>  pot  thereby 
adopt  the  views  of  tho  writers.  Our  intention  to  give  Loth  aides  of  a 
ueetlon  will  frequently  oblige  us  to  publish  opinion*  with  which  we 
o not  agree. 


Vol.  IX.  of  the  Chemical  Nr.w»,  containing  a copious  Index,  is  n w 
ready,  price  io».  ltd.,  by  post,  *1*.  id.,  handsomely  tound  in  cloth, 
gold -lettered.  The  ease*  lor  binding  may  bo  obtained  at  our  Office, 
price  1 a.  6d.  Subscribers  may  have  their  copies  bound  for  aa.  6i.  if 
sout  to  our  Office,  or,  if  accompanied  by  a doth  case,  for  is.  Vol*.  1. 
and  II.  arc  out  of  print.  All  tho  oilier*  are  kept  instock.  VcL  X. 
commenced  on  July  1,  1864,  ami  will  be  complete  in  16  numbers. 


B.8. — The  regulations  are  *0  varied  that  the  best  way  It*  to  obtain  an 
introduction  to  somo  ono  connocted  with  the  University,  and  make 
tho  inquiry  personally. 

Ah  Inquirer. —So  doubt  the  same  as  other  vegetable  oils,  principally 
low  hydrocarU>u». 

Inquirer.— Received.  Shall  appear  next  week. 

Studen*  — Wurts’a  lectures  will  be  continued  as  soon  ns  Dr.  Calvert’s 
are  concluded. 

Brrntu m; — In  the  letter  of  Dr.  Adrian!,  p.  ito,  last  lino  but  one.  fvr 
'*  tho  solution  of  sugar  is  being  concentrated,”  read  **  the  solution  of 
sugar  being  so  concentrated.’* 


• Dr.  J.  Mtlller  (Quarterly  Journal  of  Senate,  vol.  i.  p.  157)  finis  the 
length  of  tho  wave  of  tho  green  thallium  line  to  be  jj4*l  millionths  of 
a millimetre. 
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ADDRESS  TO  STUDENTS. 

In  the  present  number  we  again  present  our  readers 
with  a list  of  the  Chemical  Lectures  and  Classes  for  the 
ensuing  Session.  To  many  this  may  appear  an  un- 
necessary proceeding,  but  the  experience  of  past  years 
showed  ns  that  the  information  is  appreciated,  and 
proves  useful.  We  need,  then,  offer  no  apology  for  con- 
tinuing a practice  thus  sanctioned  and  approved. 

On  this  occasion  again  we  shall  presume  to  offer  but 
little  in  the  way  of  advice.  The  study  of  chemistry  is 
most  often  connected  with  that  of  some  other  pursuit — 
as  medicine,  pharmacy,  or  metallurgy — and  when  spe- 
cially followed  it  is  generally  by  gentlemen  of  mature 
years  and  fixed  habits.  Students  of  the  former  class  must 
be  left  to  their  teachers,  and  for  the  latter  any  advice  is 
clearly  unnecessary. 

There  is  one  word,  however,  which  cannot  be  too  often 
repeated  to  students,  and  that  is— “ Persevere.”  “ You 
hove  commenced,”  we  may  say,  “ the  study  of  a science 
which  is  pre-eminently  fruitful.  No  other  offers  such  a 
boundless  field  for  research  ; no  other  presents  the  same 
certainty  of  reward.  The  vast  domain  of  inanimate 
nature  lies  before  the  chemist  liko  a half-deciphered 
scroll.  The  great  secrctB  of  vital  phenomena  await  the 
chemist  for  revelation.  No  singlcinduccment  to  persevere 
is  absent.  Be  the  student  ambitious  of  greed  or  fame, 
tho  earnest  study  of  chemistry  brings  both  within  his 
reach-  The  pecuniary  reward  may  bo  large,  but  there 
is  a reward  better  worth  having  than  riches.  The  dis- 
coverer of  chloroform  is  more  to  be  envied  than  the  most 
successful]  patentee ; and  doubtless  there  are  bodies  yet 
to  be  discovered  which  will  prove  greater  blessings  to 
humanity  than  chloroform." 

We  need  not  repeat  here  the  observations  wo  mode 
last  year  respecting  tho  text-bopks  of  the  science. 

The  commencement  of  the  study  of  Chemistry  is  both 
easy  and  interesting;  and  it  is  not  until  advanced  in  the 
course  that  the  student  becomes  perplexed  by  complex 
molecules  and  conflicting  theories.  Each  lecturer  adopts 
some  particular  view  on  classification  and  the  constitu- 
tion of  bodies,  and  necessarily  has  but  littlo  time  to  dis- 
cuss opposing  theories.  But  in  the  course  of  reading 
the  student  is  certain  to  meet  with  ideas  which  may  be 
strange  to  him,  and  of  which  he  may  desire  some  ex- 
planation. It  may  be  of  use,  then,  to  refer  to  Mr. 
Galloway’s  “ Second  Step  in  Chemistry " as  a guide 
to  the  advanced  student  through  the  labyrinth  of  modern 
chemical  theories.  The  chemist  who  shall  reduce  all 
these  to  one  perfect  and  consistent  system,  it  will  be  seen , 
is  still  wanting ; but  if  he  must  yet  be  waited  for,  let 
us  at  least  hope  that  he  will  bo  found  among  those  who 
begin  their  studies  this  year. 

There  is  one  subject  to  which  wo  may  direct  especial 
attention,  since  our  notice  is  so  often  called  to  it  by 
correspondents;  and  that  is,  the  opportunities  for  ob- 
taining chemical  instruction  in  the  evening.  Some  know- 
ledge of  chemistry  is  so  often  found  to  be  desirable  by 
those  practically  engaged  in  various  occupations,  that 
many  are  anxious  to  make  use  of  tho  only  time  avail- 
able to  them  for  special  studies.  To  those  so  circum- 
stanced in  London,  wo  must  point  out  tho  advantages 
which  are  offered  by  the  evening  classes  at  King’s 
College,  and  the  Birkbeck  course  at  University  College. 
The  list,  of  private  teachers  also  contains  the  names  of 
gentlemen  who  devote  some  evenings  to  practical  in- 
struction ; and  the  provincial  list  includes  classes  which 
offer  peculiar  advantages. 

Vox,  X.  No.  150.— SarraaBsa  17,  1864. 


SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 

Remarks  an  the  Parabeniole  Series,  by  A.  H.  ClIUHCTI, 
M.A.,  Professor  of  Chemistry,  Royal  Agricultural 
College. 

In  1855  I first  announced  the  existence  of  parabenzolo 
in  coal  naphtha;  in  1857  I published  further  details 
regarding  the  new  hydrocarbon;  and  in  1859  I dis- 
covered a second  member  of  the  parabonsole  series— 
namely,  paratoluolo.  My  experiments  on  these  liquids 
will  be  found  in  the  Philosophical  Magazine  for  the 
years  above  named.  My  attention  has  been  recalled  to 
the  subject  by  the  researches  of  MM.  Iitchamp,  Beil- 
stein,  and  Naquet  A liquid  contained  in  coal  naphtha, 
which,  it  appears,  M.  Beilstein  and  Dr.  H.  Muller  regard 
as  xy  lole.  has  been  stated  by  M.  Ucchamp  to  bo  new  ; and 
I am  inclined  to  think  that  it  is  not  the  original  xylolo 
of  M.  Cahours,  but  paraxylolo,  a hydrocarbon,  whose 
existence  I surmised  in  tho  spring  of  lost  year.  Tho 
xylolc  upon  which  M.  Cahours  worked  he  found  to  boil 
between  118°  and  130*.  I assigned  to  this  liquid  the 
boiling  point  116-1“  ; for  this  substance  the  name  xylolo 
should  be  retained.  The  xylolo  of  M.  Beilstein  and 
Dr.  H.  Mailer  boils  at  139® — the  very  point  at  which 
my  paraxylole  remains  in  steady  ebullition. 

From  the  11  Researches  on  the  Refraction,  Dispersion, 
and  Sensitiveness  of  Liquids,”  by  Dr.  Gladstone  and  the 
Itev.  T.  P.  Dale,  one  may  draw  convincing  arguments 
as  to  the  independent  existence  of  parabenzolo,  &c.  The 
following  table  gives  a few  of  the  most  important 
physical  differences  of  tho  new  series,  as  compared  with 
that  to  which  benxole  belongs  ; — 

Sabsunre.  Deadly. 

Benzole . . . 8o*8  *8667  5564 

Par&benzole  . 97*5  '*469  5684 

Toluole . . . 103*7  *8650  5478 

Paratoluolo  . 119*5  *8333  5658 

In  each  case  the  para  compound  differs  from  the  nor- 
mal one  in  having  a higher  boiling  point,  a lower  density, 
and  a higher  specific  refractive  energy. 

A distinguished  foreign  chemist  hazarded  the  conjec- 
ture, so  I am  told,  that  parabcnzolc  was  a mixture  of 
benzole  and  toluole.  I should  very  much  liko  to  know 
how  the  mixture  of  two  indifferent  hydrocarbons  having 
nearly  the  same  density  could  form  a liquid  having  a 
very  much  lower  density.  Where  no  heat  is  evolved, 
where  no  action  takes  place,  it  is  reasonable  to  infer  that 
no  contraction  or  expansion  occurs.  (1  have  determined 
this  in  the  present  case  by  direct  experiment.)  Add 
equal  volumes  of  pure  benxole  and  toluole,  what  is  the 
density  of  the  mixture?  Tho  mean  of  *8667  and  *8650 
— namely,  *8658.  What  is  the  density  of  parabcnzole? 
*8469.  Similar  results  are  obtained  with  other  mixtures 
of  benzole  and  toluole  : the  mixtures  are,  of  course,  also 
totally  different  in  their  chemical  and  physical  deport- 
ment from  pure  parabcnzolc. 

The  same  observations  apply  to  paratoluolo,  &c.  My 
results  sufficiently  account  for  the  discrepancies  in  the 
boiling  point  assigned  to  toluole.  I have  very  little 
doubt  that  there  are  at  least  two  isomers  of  each  mem- 
ber of  the  benzole  series  ; and  there  may  be  many  more. 
A comparison  of  tho  boiling  points  01  the  three  first 
members  of  tho  normal  and  of  the  para  series  may 
prove  interesting. 
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Benzole  . . 

. . 80*8  1 

Difference. 

167 

Parabemolo 

• • 97’5 i 

Toluole  . • 

. . 1037) 

15*8 

Paratolnole  • 

. . •I9'5 1 

Xylole 

. . i 

ia*8 

(?)  P&r&xylole  . 

• «39'°) 

1 have  formerly  pointed  out  that  a similar  difference 
(m S'°C.)  occurs  between  the  isomeric  turpentines.  With 
reference  to  Dr.  H.  Muller’s  pseudo-cumole,  I do  not  at 
present  see  its  relation  to  any  series:  it  is  curious  that 
its  boiling  point,  140'j,  should  be  nearly  identical  with 
that  of  the  same  chemist’s  xylole,  139° 

I hare  accumulated  during  the  last  few  years  many 
interesting  facts  relating  to  the  parabenzole  Beries,  which 
I hope  to  publish  in  a complete  form  before  long. 


EXAMINING  BOAKDS. 

UNIVERSITY  OF  LONDON. 

Examiners  in  Chemittry. — Dr.  Debus;  Dr.  Miller, 
King’s  College. 

The  University  of  London  is  not  an  educating  body ; 
it  simply  grants  degrees.  A knowledge  of  Chemistry  is 
necessary  for  the  Matriculation  Examination. 

Heat — its  sources.  Expansion.  Thermometers — 
relations  between  different  Scales  in  common  use. 
Difference  between  Temperature  and  Quantity  of  Heat. 
Specific  and  latent  heat.  Calorimeters.  Liquefaction. 
Ebullition.  Evaporation.  Conduction.  Convection. 
Radiation. 

Chemistry  of  the  Non-Metallic  Elements,  including 
their  compounds  as  enumerated  below — their  chief  phy- 
sical and  chemical  characters — their  preparation,  and 
their  characteristic  tests. 

Oxygen,  Hydrogen,  Carbon,  Nitrogen,  Chlorine,  Bro- 
mine, Iodine,  Fluorine,  Sulphur,  Phosphorus,  Silicon. 

Combining  proportions  by  weight  and  by  volume. 
General  nature  of  Acids,  Boses,  and  Salts.  Symbols  and 
Nomenclature. 

The  Atmosphere— its  constitution;  effects  of  Animal 
and  Vegetable  life  upon  its  composition. 

Combustion.  Structure  and  properties  of  Flame. 
Nature  and  composition  of  ordinary  Fuel. 

Water — Chemical  peculiarities  of  natural  waters,  such 
as  rain-water,  river-water,  spring  water,  sea-water. 

Carbonic  Acid.  Oxides  and  Acids  of  Nitrogen.  Am- 
monia. Olefiant  Gas,  Marsh  Gas.  Sulphurous  and 
Sulphuric  Acids.  Sulphuretted  Hydrogen. 

Hydrochloric  Acid.  Phosphoric  Acid  and  l’hos- 
phuretted  Hydrogen.  Silica. 

In  the  Examination  for  Honours  the  Candidate,  not 
more  than  twenty  years  of  age,  who  shall  most  distin- 
guish himself  in  Chemistry  will  receive  a Prize  to  the 
value  of  Ten  Pounds  in  money  or  books. 

DEGREE  OK  BACHELOR  OF  SCIENCE  (ll.SC.). 

This  recently-instituted  Degree  is  conferred  on  Candi- 
dates who  pass  a satisfactory  Examination  in  Mathe- 
matics, Mechanical  and  Natural  Philosophy,  Zoology, 
Animal  Physiology,  Geology  and  Palaeontology,  and 
Chemistry. 

For  the  first  examination  of  the  Candidate  a know- 
ledge of  Inorganic  Chemistry  only  is  necessary,  including 
the  following  subjects : — 

Matter;  simple  and  compound. 

Elementary  bodies  classed.  Metallic  and  Non-Metallic 
bodies. 

Chemical  combination  and  Mechanical  mixture.  Solu- 
tion. 


Outlines  of  Crystallography.  Isomorphism.  Dimor- 
phism. Allotropic  conditions  of  matter.  Chemical 
Affinity.  Laws  of  Combination  by  weight  and  by 
volume,  as  deduced  from  the  history  of  the  individual 
elements.  Equivalent  numbers.  Equivalent  volumes. 
Symbolical  notation.  Formula;.  Nomenclature. 

Chemical  actions  produced  under  the  influence  of  Heat. 
Naturo  of  Combustion.  Structure  and  properties  of 
Flame.  Principles  of  Illumination.  Chemical  action  of 
Light.  Photography. 

Oxygen.  Ozone. 

Hydrogen.  Water. 

Nitrogen.  Chemical  constitution  of  the  Atmosphere. 
Diffusion  of  Gases.  The  Oxides  of  Nitrogen.  Nitric 
Acid.  Ammonia. 

Chlorine,  Bromine,  and  Iodine.  Their  compounds 
with  Oxygen  and  Hydrogen.  Theory  of  Bleaching. 

Fluorine  and  Hydrofluoric  Acid. 

Sulphur.  Sulphurous  Acid.  Manufacture  and  Chemical 
applications  of  Sulphuric  Acid.  Other  Oxygen  com- 
pounds of  Sulphur.  Sulphuretted  Hydrogen. 

Phosphorus.  Oxygen  and  Hydrogen  compounds  of 
Phosphorus.  Theory  of  Acids.  Monobasic,  Bibasic, 
and  Tribasic  Acids. 

Carbon.  Carbonic  Oxide  and  Carbonic  Acid.  The 
principal  Hydrogen  compounds  of  Carbon.  Manufacture 
of  Coal-gas. 

Silicon  and  Boron.  Their  compounds  with  the  elements 
previously  enumerated. 

Metals.  Characters  of  Metals  as  a Class,  Metallurgical 
Processes.  Alloys.  Classification  of  the  Metals. 

Potassium.  Nitre;  Gunpowder.  Theory  of  the  action 
of  Gunpowder. 

Sodium.  Manufacture  of  Carbonate  of  Soda. 

Barium.  Strontium.  Calcium.  Mortars.  Cements. 

Magnesium.  Aluminium.  Glass.  Porcelain. 

Manganese.  Iron.  Composition  and  properties  of 
cast  iron,  wrought  iron,  and  steel.  Chromium.  Cobalt. 
Nickel.  Zinc.  Cadmium.  Lead.  Manufacture  of  white  lead. 

Copper.  Mercury.  Bismuth.  Tin.  Arsenic.  Anti- 
mony. Silver.  Gold.  Platinum. 

Principal  compounds  of  thu  metals  with  the  Non- 
Metallic  elements.  Theory  of  salts. 

Principles  of  Mineral  Analysis. 

Principles  of  Electro-Chemistry. 

In  the  Examination  for  Honours  the  Candidate,  not 
more  than  twenty-two  years  of  age,  who  shall  most 
distinguish  himself  in  Chemistry  and  Natural  Philosophy 
shall  receive  on  Exhibition  of  Forty  Pounds  per  annum 
for  the  next  two  years. 

SECOND  EXAMINATION  FOR  B.SC.  DEGREE. 

This  Examination  embraces  Organic  Chemistry,  in- 
cluding the  following  subjects  : — 

Ultimate  analysis  of  Organic  bodiis.  Calculation  of 
empirical  formula;.  Methods  of  controlling  empirical 
formula;.  Determination  of  the  equivalents  of  organic 
acids  and  bases;  examination  of  products  of  decom- 
position ; determination  of  the  vapour  density  of  volatile 
bodies. 

Law  of  substitution.  Compound  radicals.  Homo- 
logons  series. 

The  Chemical  history  of  the  Cyanogen  group.  Cyano- 
gen. Hydrocyanic  acid.  Cyanic  acid  and  Urea  I'ul- 
mirmtes.  Cya'nuric  acid.  Sulphoeyanic  acid.  Chloride* 
of  Cyanogen.  Uric  acid. 

Amylaceous  and  saccharine  substanocs.  Fermentation. 
Alcohol,  wine,  beer,  bread,  &e. 

Homologues  of  Alcohol.  Ethers,  simple  and  mixed. 
Oxidation  of  Alcohol.  Aldehyde  and  Acetic  acid  and 
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their  homolognes.  Anhydrides,  simple  and  mixed. 
Compound  ethers. 

Diatomic  Alcohol*  and  their  acids.  Glycol  and  Oxalic 
acid  and  their  homolognes. 

Triatomic  Alcohols.  Glycerine.  Fatty  and  oily  bodies. 
Saponification. 

Vegetable  acids.  The  principal. 

Ammonia  and  its  derivatives.  Ammonium  and  Am- 
moniacal  salts.  Amides  and  Amines,  their  classification. 
The  chief  natural  Organic  Bases. 

Colouring  matters.  Indigo  and  its  derivatives.  Prin- 
ciples of  Dyeing. 

The  chief  constituents  of  the  Vegetable  organism. 
Cellulose,  Vegetable  fibrin,  Albumin-,  Casein,  Glutin.&c. 

The  chief  constituents  of  the  Animal  organism. 
Animal  fibrin,  Albumin,  Casein,  Gelatin.  Blood,  Milk, 
Bile,  Urine,  &c. 

Decay,  putrefaction.  Destructive  distillation. 

The  Chemical  principles  of  the  process  of  Nutrition 
and  of  Respiration  in  Plants  and  Animals. 

The  Candidate,  not  more  than  twenty  years  of  age, 
who  in  the  examination  for  Honours  shall  most  distin- 
guish himself  in  Chemistry  and  Biology  will  receive 
Fifty  Pounds  per  annum  for  the  next  two  years,  with 
the  title  of  University  Scholar. 

EXAMINATIONS  IN  CONNEXION  WITH  THE 

DEPARTMENT  OF  SCIENCE  AND  ART,  SOUTH 

KENSINGTON. 

A sum  of  money  is  voted  annually  by  Parliament  for 
scientific  instruction  in  the  United  Kingdom. 

This  sum  is  administered  by  tho  Science  and  Art 
Department. 

The  object  of  the  grant  ia  to  promote  instruction  in 
Science,  especially  among  the  industrial  classes,  by 
affording  a limited  and  partial  aid  or  stimulus  towards 
the  founding  and  maintenance  of  Science  schools  and 
classes. 

The  following  arc  among  the  Sciences  towards  instruc- 
tion in  which  aid  is  given: — Acoustics,  Light,  Heat, 
Magnetism,  and  Electricity.  Inorganic  Chemistry. 
Organic  Chemistry.  Geology.  Mineralogy.  Mining. 
Metallurgy. 

The  assistance  granted  by  the  Scicnco  and  Art  Depart- 
ment is  in  the  form  of — i.  Payments  on  results  to  certifi- 
cated teachers,  a.  Grants  towards  tho  purchase  of 
apparatus,  &c.  3.  Public  examinations  in  which  Queen's 
Medals,  Honorary  Certificates,  and  Prizes  arc  awarded, 
held  at  all  places  complying  with  certain  conditions.  On 
the  results  of  these  examinations  the  payment  on  results 
is  made  to  tho  teachers. 

Examinations  for  Certificates  to  teach  any  of  the 
before-mentioned  Sciences  are  held  annually,  com- 
mencing in  the  first  week  in  November,  at  South 
Kensington.  Examinations  will  also  be  held  in  Dublin 
and  Edinburgh  if  five  candidates  register  themselves  for 
examination  in  Ireland  and  in  Scotland.  Any  person 
whatever  may  attend  this  examination  by  sending  in  his 
name  to  tho  Secretary  of  the  Science  and  Art  Depart- 
ment before  October  t j,  stating  the  subject  or  subjects  iu 
which  he  wishes  to  be  examined.  Certificates  of  three 
grades  are  given  in  each  group  and  each  subject.  These 
certificates  ore  only  considered  as  simple  records  of  the 
results  of  examination  in  the  various  sciences  before 
mentioned,  entitling  the  teacher  to  earn  payments  by 
succcssful  teaching  in  the  subjects  for  which  he  is 
certificated. 

The  Science  and  Art  Department  holds,  through  the 
agency  of  each  Local  Committee,  in  May  of  each  year, 


a public  examination  of  all  Science  schools  and  classes  in 
any  locality  throughout  the  United  Kingdom  which 
complies  with  the  requisite  conditions.  On  the  results 
of  this  examination  the  payments  are  made  to  certifi- 
cated teachers.  Application  for  it  must  be  made  to  the 
Secretary  of  the  Science  and  Art  Department  before  the 
end  of  March  in  each  year,  stating  the  number  of  persons 
and  the  subject  or  subjects  in  which  they  are  to  be 
examined.  All  registered  students  of  Science  classes 
under  certificated  teachers  (except  Science  certificated 
teachers)  arc  eligible  to  receive  Queen's  prize*  and 
Queen's  medals  underthe  conditions  hereafter  mentioned. 

The  results  of  the  May  examination  are  classified  under 
the  following  heads:— (1)  first  class,  (1)  second  class, 
(3)  third  class,  (4)  honourable  mention,  (5)  pass,  and 
(6)  failed.  The  names  of  tho  successful  candidates, 
those  under  the  first  five  heads,  are  published.  The 
standard  of  attainment  required  may  be  raised  from 
year  to  year.  For  the  pass  it  is  only  such  as  will  justify 
the  examiner  in  reporting  that  the  instruction  has  been 
sound,  and  that  the  students  have  benefited  by  it 
Those  who  have  obtained  a higher  degree  of  proficiency 
are  classed  as  honourable  mention,  or  as  3rd,  and,  or  1st 
class,  according  to  their  merit. 

To  tho  1 st  class  are  given  Queen’s  prizes,  consisting 
of  books  chosen  by  I he  candidates  from  lists  furnished 
for  that  purpose.  These  prizeB  are  unlimited  in  number, 
except  that  a student  who  has  once  received  a 1st  class 
Queen's  prize  cannot  rccoivo  a prize  in  the  same  subject 
again,  if  such  student  should  be  again  successful,  his 
name  will  simply  he  recorded  in  tho  published  list.  To 
the  and  and  3rd  clnss  certificates  of  merit  recording  tho 
result  of  tho  examination  are  given. 

The  Queen’s  meduls  are,  one  gold  in  each  group,  one 
silver  and  two  bronze  in  each  subject,  for  competition 
throughout  the  United  Kingdom.  Only  registered 
students  of  schools  and  classes  under  local  committees 
can  obtain  medals.  They  cannot  be  taken  by  middle 
class  students  who  are  more  than  17  years  of  nge. 

The  payments  to  the  certificated  teacher  arc  os 
follows  : — He  receives  il.  for  every  student  of  the  indus- 
trial classes  who  has  received  forty  lessons  from  him  in 
a subject  in  which  he  is  certificated,  and  passes  in  such 
subject  of  scientific  instruction  j a/,  for  every  0110  who 
is  honourably  mentioned  j 3 1.,  4/.,  or  5/.  for  every  one 
who  takes  a 3rd,  and,  or  jst  class.  These  students  must 
have  received  forty  lessons  at  least  from  the  teacher  sinco 
the  last  examination  at  which  payment  was  claimed  on 
their  account.  The  forty  lessons  need  not  necessarily  be 
all  given  in  one  year,  oat  may  extend  over  a longer 
period.  5/.  is  the  maximum  that  can  ever  be  claimed  on 
account  of  the  instruction  of  any  one  pupil  in  a subject. 

A grant  towards  the  purchase  of  apparatus,  diagrams, 
&c  , of  jo  per  cent,  on  the  cost  of  them,  is  made  to 
Science  schools  and  classes  in  Mechanics’  and  similar 
institutions  where  the  teacher  is  certificated,  and  to  the 
extent  of  5/.  to  other  poor  schools  and  classes. 

The  travelling  expenses  (second  class  railway  fare  and 
1 os.  per  diem  personal  allowance)  of  a candidate  in 
attending  the  November  examination  are  paid  if  he  be 
successful  in  taking  a certificate  or  in  improving  the 
grade  of  one  he  has  already  taken. 

CHEMICAL  LECTURES. 

ROYAL  SCHOOL  OF  MINES  AND  COLLEGE 
OF  CHEMISTRY. 

Chemutry. — Professor  A.  W.  Hofmann,  F.R.S. 


Chemical  Lectures. 
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The  instruction  in  Chemical  Science  embraces — 

1.  A Course  of  Lectures  on  Experimental  Chemistry 
with  special  reference  to  the  applications  of  Chemistry 
in  the  Arts  and  Manufactures. 

2,  A systematic  Laboratory  Course  for  the  Practice  of 
Chemical  Analysis. 

The  Lectures  are  delivered  in  tho  Theatre  of  tho  Royal 
College  of  Chemistry,  Oxford  Street. 

Chemical  Laboratory, — The  general  Laboratory  for 
instruction  in  chemical  manipulation,  in  qualitative  and 
quantitative  analysis,  and  in  tho  method  of  performing 
chemical  researches,  is  under  tho  direction  of  Dr. 
Hofmann.  The  Royal  College  of  Chemistry  having 
become  the  property  of  the  Government,  its  spacious  and 
well-furnished  Laboratories  are  used  for  the  instruction 
of  the  pupils  of  the  Royal  School  of  Mines. 

There  are  three  terms  in  the  collegiate  year,  of  three 
months  each.  The  Laboratory  hourB  arc  from  10  a.m. 
to  5 p.m.,  with  the  exception  of  Saturdays,  when  the 
Laboratory  closes  at  z o’clock. 

Each  laboratory  student  works  independently,  there 
being  no  classes.  All  operations  arc  superintended  by 
the  Professor  and  his  Assistants.  A table  with  drawers, 
cupboards,  and  shelves,  is  appropriated  to  every  pupil. 
The  Institution  supplies  gas,  fuel,  and  reagents.  The 
larger  and  more  expensive  instruments  of  the  Labora- 
tory, such  as  air-pumps,  thermometers,  barometers,  con- 
densers, Ac.,  may  be  used  by  tho  students,  who  are  held 
responsible  for  their  safety.  The  students  have  to  provide 
themselves  only  with  the  apparatus  specified  in  the 
Laboratory  regulations.  More  advanced  students  engaged 
in  private  researches  havo  to  supply  themselves  with 
such  materials  as  are  not  included  amongst  the  ordinary 
reagents  of  the  Laboratory. 

The  charge  for  instruction  in  the  Chemical  Laboratory 
is  izl,  for  threo  months,  9/.  for  two  months,  and  5/.  for 
one  month. 

Metalluryy. — Professor : Dr.  Percy,  F.R.S. 

The  course  of  instruction  in  Metallurgy  consists  of 
Lectures  and  Laboratory  practice. 

In  the  Lectures  the  processes  of  extracting  motals 
from  their  ores  are  fully  described,  the  chemical  prin- 
ciples which  they  involve  arc  explained,  a detailed 
description  is  given  of  the  furnaces  and  machinery  em- 
ployed, and,  as  far  as  reliable  information  can  be  obtained, 
the  cost  of  production  is  stated.  The  illustrations  con- 
sist of  a very  extensive  series  of  specimens,  diagrams, 
and  models.  Pixpcrimental  demonstrations  arc  occa- 
sionally introduced,  but  the  time  required  for  tho  satis- 
factory illustration  by  experiment  of  the  chemical  phe- 
nomena which  occur  in  metallurgical  process  is  generally 
bo  long  as  to  make  it  impossible  that  in  this  respect  tho 
Lecturer  of  Metallurgy  should  follow  the  example  of  the 
Lecturer  on  Chemistry.  In  the  Metallurgical  Labora- 
tory the  students  have  the  opportunity  of  conducting  all 
necessary  experimental  investigations. 

Metalluryical  Laboratory. — This  Laboratory  is  con- 
ducted by  Mr.  R.  Smith,  under  the  direction  of  Dr. 
Percy,  and  is  devoted  to  practical  instruction  in  Metal- 
lurgy. The  instruction  comprises  assaying  in  all  its 
brunches,  especially  of  the  more  important  metals, 
such  ns  iron,  copper,  lead,  tin,  alloys  of  silver  and 
gold,  Ac.,  and  the  examination  of  ores  and  metallurgical 
products. 

There  are  three  terms  in  the  collegiate  year,  of  three 
months  each.  The  Laboratory  hours  are  from  10  to  4 
during  November,  December,  January,  and  February; 
and  from  10  to  5 during  the  other  months,  with  the 
exception  of  Saturdays,  when  the  Laboratory  is  closed. 


The  charge  for  instruction  in  the  Metallurgical  Labor** 
tory  is  15 1.  for  three  months,  \zl.  for  two  months,  and 
7/.  for  one  month. 

Lectures  to  Working  Men. — Short  Courses  of  Lectures 
at  suitable  periods  of  the  year  are  given  in  the  evening 
to  Working  Men.  These  courses  are  systematic,  and 
arranged  so  as  to  illustrate,  within  the  period  of  two 
years,  the  principal  subjects  taught  at  the  Institution. 
Those  for  the  ensuing  .Session  include  Chemistry, 
Metallurgy,  Physics. 


UNIVERSITY  COLLEGE. 

Chemistry. — Professor  Williamson,  Ph.D.,  F.R.S. 

Daily,  except  Saturday,  from  11  to  12. 

Payment  to  the  College,  for  a Half  Term,  3/. ; for  tie 
Term,  6/. ; Perpetual,  9/. 

The  properties  of  tho  more  important  elements,  and 
the  methods  of  detecting  and  separating  them,  will  be 
explained. 

Processes  for  preparing  chemical  compounds  useful  in 
Medicine,  or  the  manufacturing  Arts  will  be  examined 
in  connexion  with  the  principles  upon  which  they 
depend.  The  construction  and  use  of  apparatus  for 
experimental  purposes  will  be  shown. 

The  Subjects  of  the  Course  will  be  considered  in  the 
following  order : — 

Changes  in  tho  condition  of  matter  by  the  action  of 
Heat. 

Light  in  its  bearings  upon  Chemical  Action,  and  in  it* 
application  to  Analysis. 

Electricity  as  an  agent  of  decomposition  and  change. 

The  atmosphere  in  its  chemical  and  physical  proper- 
ties, and  its  functions  in  supporting  vegetable  and  animal 
life.  Explanation  of  the  processes  of  eudiometric  analysis, 
and  demonstration  of  the  regularity  of  combining  volumes 
of  gases. 

The  non-metallic  elements,  such  as  sulphur,  iodine, 
Ac.,  and  tho  simplest  of  their  compounds,  as  sulphuric 
acid,  nitric  acid,  ammonia,  Ac. 

The  metals,  and  the  most  useful  or  remarkable  of 
their  compounds,  in  connexion  with  the  laws  of  com- 
bination ; also  the  constitution  of  salts,  the  atomic 
theory,  Ac.  The  tests  for  poisons  will  be  explained  and 
shown. 

About  thirty  to  forty  Lectures  will  be  devoted  to 
Organic  Chemistry,  including  tho  characteristic  proper- 
ties and  metamorphoses  of  the  chief  groups  of  organic 
compounds,  whether  of  animal  or  vegetable  origin,  such 
as  tho  alcohols,  fatty  acids,  alkaloids,  acids  of  the  bile, 
albuminous  substances,  Ac. 

Practical  Chemistry. — Professor  Williamson,  Ph.l)., 
F.R.S. 

The  Professor  is  aided  in  the  direction  of  the  Students 
by  Assistants. 

INSTRUCTION  IN  ANALYTICAL  CHEMISTRY. 

Birkbeck  Laboratory. 

The  Course  of  Instruction  in  this  department  » 
intended  for  the  assistance  of  Senior  Students  in  the 
pursuit  of  all  branches  of  Chemical  Investigation,  men 
especially  Organic  Research,  and  for  the  instruction  of 
less  advanced  pupils  in  Elementary  Analysis.  Itqualifk* 
the  Student  for  the  application  of  Chemical  Science  to 
Agriculture,  Medicine,  and  the  Mechanical  Arts;  and 
arrangements  have  been  made  for  giving  practical  in- 
struction in  Gas  Analysis.  I he  Laboratoiy  and  offices 
are  fitted  up  completely  with  the  most  approved  apparatw 
and  utensils  for  experimental  research,  both  for  beginner* 
and  advanced  Students.  They  are  open  daily  from  9 a-m- 
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to  4 p.m.  from  October  3 until  the  end  of  July,  with  a 
short  rcoesB  at  Christmas  and  Easter. 

Fee  for  the  Session,  26/.  5s.;  six  months,  18 /.  i8s. ; 
three  months,  ro l.  ios. ; one  month,  4 /.  4 s.,  exclusive  of 
the  expense  of  materials.  A deduction  of  40  per  cent, 
is  mode  for  Students  who  can  attend  only  three  fixed 
days  per  week. 

The  Gold  Medal  as  a reward  of  merit  for  this  Class 
will  be  given  by  the  Council  as  usual. 

ELEMENTARY  CLASSES  OK  PRACTICAL  CHEMISTRY. 

Summer  Course. — A Course  of  Fifty  Lessons,  of  one 
hour  each,  on  Mondays,  Tuesdays,  Wednesdays,  Thurs- 
days, and  Fridays,  from  11  to  11,  commencing  the  first 
week  in  May. 

Fee  4 /.  This  payment  includes  the  cost  of  materials,  Ac. 

Elementary  Chemistry — Theoretical  and  Practical. 

Birkbeck  Course. 

Professor  Williamson,  F.H.S.,  and  Dr.  Russell. 

A Course  of  Fifteen  Lessons,  of  two  hours  each,  on 
Tuesday  and  Friday,  from  the  beginning  of  May  to  the 
end  of  June.  Hours,  from  7 to  9 p.m.  Fee,  including 
the  cost  of  materials,  &cM  */.,  for  Masters  of  unendowed 
Schools  and  Ushers,  and  for  persons  engaged  in  Manu- 
factures, or  like  pursuits. 

The  elements  of  Chemistry  arc  explained  to  the  Class, 
and  the  experiments  illustrating  the  subject  performed 
by  the  Students. 

The  first  part  of  the  Course  is  devoted  to  the  study  of 
non- metallic  elements  and  compounds,  their  properties, 
and  the  best  methods  of  distinguishing  and  separating 
them.  In  the  second  part  the  most  important  proper- 
ties of  the  metals  are  studied.  The  ordiuary  methods  of 
inorganic  analysis  are  especially  dwelt  on,  and  solutions 
frequently  given  to  the  Class  for  analysis. 

All  tho  experiments  and  analyses  are  repeated  by  each 
Student,  or  by  not  more  than  two  Students  jointly. 


Experimental  and  Analytical  Chemistry  in  the  Labo- 
ratory.— The  object  of  this  Class  is  to  afford  to  Students 
who  are  desirous  of  acquiring  a knowledge  of  analysis, 
or  of  prosecuting  original  research,  an  opportunity  of 
doing  so  under  the  superintendence  of  the  Professor 
and  Demonstrator ; Students  may  enter,  upon  payment 
of  the  extra  fees,  at  any  time  except  during  the  vacation, 
and  for  a period  of  one,  three,  six,  or  nine  months,  as 
may  best  suit  their  convenience.  The  Laboratory  hours 
are  from  ten  till  four  daily,  except  Saturday,  on  which 
day  the  hours  are  from  ten  till  one. 

In  addition  to  the  Laboratory  Fee,  each  Student 
defrays  the  expenses  of  his  own  Experiments.  The 
amount  of  this  expense,  which  is  comparatively  trifling, 
is  entirely  under  his  own  control. 

EVENING  CLASSES. 

Classes  for  Evening  Instruction  are  held  at  Kiugvs 
College  from  October  to  March,  and  during  April,  May, 
and  June. 

Thu  Classes  include  one  for  the  Elements  of  Chemistry 
and  one  for  Practical  Chemistry. 

The  Fee  for  the  former  is  if.  ns.  6d. ; for  the  latter, 
x l.  x a.  The  Classes  meet  twice  a- week. 

MINERALOGY. 

Professor. — James  Tennant,  Esq.,  F.G.S. 

The  Course  commences  with  a description  of  the 
Physical  and  Chemical  characters  of  Minerals  in  general. 
The  principal  simple  Minerals  arc  next  separately  con- 
sidered, and  the  readiest  mode  of  distinguishing  them 
described. 

The  course  of  instruction  includes  a minute  description 
of  all  the  substances  entering  into  the  composition  of 
Hocks,  and  of  those  minerals  which  are  also  used  in  the 
Arts;  illustrated  by  an  extensivo  collection  of  charac- 
teristic specimens,  and  diagrams  of  the  principal  crystal- 
line forms,  &c. 


KING’S  COLLEGE. 


CHEMISTRY. 


Professor  of  Chemistry. — W.  A.  Miller,  M.D.,  F.R.S. 
Professor  of  Practical  Chemistry. — G.  L.  llloxam, 


Demonstrator. — E.  A.  Hadow,  Esq. 

The  Course  commences  with  a View  of  the  Forces 
which  concur  to  tho  production  of  Chemical  Phenomena, 
after  which  the  laws  of  Chemical  Attraction  arediscusaud, 
und  the  Noil-metallic  Elements  and  their  principal  Com- 
pounds are  described. 

The  metals  and  their  principal  compounds  are  next 
examined,  care  being  token  to  point  out  the  applications 
of  the  Science  to  the  Arts,  and  tho  processes  of  the  dif- 
ferent Manufactures,  of  Metallurgy,  and  of  Domestic 
Economy,  are  explained  and  illustrated. 

Examinations  of  the  Class,  both  vied  race  and  by 
written  papers,  are  held  at  intervals  during  the  course 
of  the  usual  Lecture  hour.  Dr.  Miller  has  published  a 
work  on  Chemistry,  which  is  used  as  a text  book  by 
the  Class. 

Third  Year. — Students  who  have  completed  six 
Terms  in  this  department  arc  admitted  to  a Course  of 
41  Practical  Chemistry,"  consisting  of  twelve  Demolish  a- 
tions  in  each  term ; and  they  go  through  a course  of 
Manipulation  in  the  most  important  operations  of 
Chemistry,  including  the  first  steps  of  Analysis. 

Any  Student  of  this  department  may  be  admitted  to 
this  Class  at  any  period  of  his  study  on  payment  of  an 
extra  fee. 


LECTURES  AT  LONDON  MEDICAL 
SCHOOLS. 

ST.  BARTHOLOMEW’S  HOSPITAL  AND 
COLLEGE. 

WINTER  SESSION. 

Lecturer. — l)r.  Odling,  Monday  and  Friday,  at  half- 
past ten,  aud  Wednesday,  at  ten.  One  course1,  5/.  5B. 

SUMMER  SESSION. 

Practical  Chemistry. — Dr.  Odling,  Monday,  Tuesday, 
Thursday,  aud  Friday,  from  eleven  to  one.  One  course, 
X l.  28. 

CHARING  CROSS  HOSPITAL  AND  COLLEGE. 

WINTER  SESSION. 

Lecturer. — Mr.  C.  W.  Heaton.  Tuesday,  Thursday, 
and  Saturday  at  ten.  One  session,  5/.  5 s. 

The  Laboratory  is  open  daily  from  ten  to  four  p.m. 

SUMMER  SESSION. 

Practical  Chemistry.  —Mr.  Heaton.  Monday,  Wed- 
nesday, and  Friday.  One  session,  xl.  2s. 

ST.  GEORGE’S  HOSPITAL. 

WINTER  SESSION. 

Lecturer. — Dr.  H.  M.  Noad.  Tuesday,  Thursday,  und 
Saturday,  at  twelve.  One  eourse,  6/.  6s. 

SUMMER  SESSION. 

Practical  Chemistry. — Dr.  Noad.  Daily,  at  half-past 
nine.  One  eourse,  4 1.  48.  Besides  the  usual  course, 
instruction  is  given  in  the  Laboratory  daily  by  Dr.  Noad. 
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GUY'S  HOSPITAL. 

WINTER  SESSION. 

Lecturer. — Dr.  A.  Taylor.  Tuesday,  Thursday,  and 
Saturday,  at  eleven.  One  course,  5/.  js. 

SUMMER  SESSION. 

Practical  Chemistry. — Mr.  Stevenson.  Monday, 
Wednesday,  and  Friday,  from  ten  to  one.  One  course, 

♦i  4s. 

LONDON  HOSPITAL. 

WINTER  SESSION. 

Lecturer. — Dr.  Letheby.  Monday,  Wednesday,  and 
Friday,  at  half-past  ten.  One  session,  7/.  7s. 

RUMMER  SESSION. 

Practical  Chemistry.— Dr.  Letheby.  Monday,  Wed- 
nesday,and  Friday,  at  a quarter-past  eleven.  One  session, 
if.  is. 

ST.  MARY’S  HOSPITAL. 

WINTER  SESSION. 

Lecturer.-- Dr.  Matthiessen.  Tuesday,  Thursday,  and 
Saturday,  at  a quarter-past  ten  a.m.  One  session,  5/.  5s, 

RUMMER  SESSION. 

Practical  Chemistry. — Dr.  Matthiessen.  Saturday, 
from  nine  to  one.  One  session,  3 1.  3s. 

MIDDLESEX  HOSPITAL. 

WINTER  SESSION. 

Lecturers. — Mr.  Taylor  and  Mr.  Heisch.  Monday, 
Wednesday,  Friday,  and  Saturday,  at  eleven.  One 
session,  jl.  38. 

SUMMER  SESSION. 

Practical  Chemistry. — Mr.  Taylor  and  Mr.  Heisch. 
Monday,  Thursday,  and  Friday,  at  half-past  eleven.  One 
session,  5 1,  js. 

ST.  THOMAS'S  HOSPITAL. 

WINTER  SESSION. 

Lecturer. — Dr.  A.  J.  Bernays.  Tuesday,  Thursday, 
and  Saturday,  at  eleven. 

SUMMER  SESSION. 

Practical  Chemistry. — Dr.  A.  J.  Bemays.  Friday,  at 
twelve ; Saturday,  ten  to  one. 

WESTMINSTER  HOSPITAL. 

WINTER  SESSION. 

Lecturer. — Mr.  F.  I)upr6,  Ph.D.  Tuesday  and 
Thursday,  at  three  j Friday,  at  half-past  ten.  One 
course,  3 /.  js. 

SUMMER  SESSION. 

Practical  Chemistry.— Mr.  F.  Dupre.  Tuesday  and 
Thursday,  at  half-post  nine.  One  course,  if.  is. 


PHARMACEUTICAL  SOCIETY  OF  GREAT 
BRITAIN,  17,  BLOOMSBURY  SQUARE,  W.C. 

LECTURES  ON  CHEMISTRY  AND  FHAKMACY  BY  DR. 
REDWOOD. 

These  Lectures  will  bo  delivered  on  Wednesday  and 
Friday  mornings,  at  half-past  8 o'clock. 

Part  1.— Physics  in  relation  to  Chemistry  and 
Pharmacy. 

Part  1.— Chemistry  of  Inorganic  Bodies. 

Part  3.— Chemistry  of  Organic  Bodies. 

Fee.— For  Registered  Apprentices  and  Associates  of 
the  Society,  1 os.  6d.  For  those  not  connected  with  the 
Society,  il.  is. 

Students  have  free  admission  to  tho  Library  and 
Museum. 

Laboratory. — The  suite  of  Laboratories  for  Practical 
Instruction  in  General  and  Pharmaceutical  Chemistry 


is  under  the  direction  of  Dr.  Attfield,  assisted  by  Mr. 
Tilden.  Fee  for  the  entire  session  of  ten  months,  16I.  5s. 
The  Laboratories  are  open  from  half-past  9 a.m.  till  5 p.m. 
Students  can  enter  at  any  period  during  the  Session. 

Two  Jacob  Bell  Memorial  Scholarships  of  30 1.  each 
are  open  to  competition  annually  in  July. 


ROYAL  VETERINARY  COLLEGE,  CAMDEN 
TOWN. 

Professor. — Richard  V.  Tneon. 

The  Session  commences  October  3,  and  ends  Mav  1. 
Lectures  on  Chemistry  and  Veterinary  Materia  Medio 
on  Monday,  Wednesday,  and  Friday  mornings,  from 
eleven  till  twelve. 

Practical  Chemistry  in  the  new  Laboratory  daily. 


PRIVATE  TEACHERS  OF  CHEMISTRY  IN 
LONDON. 

Mr.  J.  C.  Fraithwaite,  54,  Kentish  Town  Road,  N.W. 
— Chemical  and  Toxicological  Class  on  Monday  and 
Thursday  evenings  at  8.  Laboratory  open  daily,  exoept 
Saturdays. 

Professor  E.  V.  Gardner,  F.C.S. — College  of  Experi- 
mental and  Natural  Philosophy,  44,  Berners  Street. 
Laboratory  and  Class  Rooms  open  daily,  morning  and 
evening. 

Evening  Classes  in  connexion  with  the  Deportment  of 
Science  nnd  Art.  The  chemical  lectures  embrace  courses 
on — I.  Elementary  Chemistry.  II.  Chemistry  and 
Chemical  Analysis.  III.  Organic  Chemistry.  IV.  Geo- 
logy nnd  Mineralogy.  A Laboratory  Class  also  meets  on 
two  evenings  in  each  week. 

Mr.  S.  Iliyhley,  P.G.S.,  F.C.S.,  fyc. — Scientific 
Educational  Museum,  1 8,  Green  btrect,  Leicester  Square, 
gives  evening  class  instruction  in  the  following  educa- 
tional courses  Geology,  Mineralogy,  chemical  and 
physical.  Photography  : its  principles,  practice,  and 
applications,  &c.,  &c. 

Mr.  Henry  Matthews. — Laboratory,  30,  Gower  Street, 
Bedford  Square,  gives  practical  instruction  in  Chemistry 
in  its  application  to  Medicine,  Agriculture,  and  Com- 
merce. Laboratory  open  daily. 

Dr.  Medlock,  io,  Great  Marlborough  Street,  Regent 
Street 

Messrs.  Hesbit,  Lansdell,  and  Co. — College  of  Che- 
mistry and  Agriculture,  38,  Lower  Kcnnington  Lane,  S-, 
Practical  and  Analytical  Chemistry,  Mr.  J.  Lansdell, 
F.C.S.,  10  a.m.  to  5 p.m. 

Polytechnic  Institution. — Professor  Pepper. — A course 
of  Lectures  on  the  Chemistry  of  the  Non-Metallic 
Elements  will  bo  given  on  Monday  evenings  during  the 
present  term. 

Mr  A.  P.  Tamer  — Laboratory,  3,  Upper  Baker  Street, 
N.W.,  gives  practical  instruction  in  Chemistry  in  all  its 
branches.  The  class  of  instruction  is  modified  to  suit 
the  requirements  of  the  student. 


UNIVERSITY  OF  OXFORD. 

Professor  of  Chemistry.— Sir  B.  C.  Brodio,  Bart., 

M.A.,  F.R.S. 

Lee's  Header  in  Chemistry. — A.  G.  V.  Hareourt,  M.A, 

A commodious  Laboratory  is  attached  to  the  new 
museum. 

Scholarships  of  about  the  value  of  75/.  are  obtainable 
at  Christchuroh,  Magdalen,  and  other  Colleges,  by  com- 
petitive examination  in  Natural  Science. 
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UNIVERSITY  OF  CAMBRIDGE. 

Professor  of  Chemistry. — G.  D.  Liveing,  M.A. 

A Course  of  Lectures  is  delivered  every  Lent  and 
Easter  Term.  The  former  course  must  be  attended  by 
candidates  for  the  B.A.  and  LL.B.  degrees.  Candidates 
for  Medical  degrees  must  attend  both  courses. 

There  is  no  University  Laboratory,  but  Sidney  and 
St.  John's  Colleges  have  laboratories  of  their  own.  The 
latter  is  open  to  members  of  other  Colleges  when  not 
fully  occupied  by  its  own. 

A new  and  commodious  laboratory,  in  connexion  with 
Downing  College,  will  shortly  be  ready  for  use. 


PROVINCIAL  SCHOOLS. 

BIRMINGHAM.— QUEEN’S  COLLEGE. 

Professor  of  Chemistry — Alfred  Anderson. 

A Course  of  seventy  Lectures  on  General  Chemistry 
during  the  Winter  Session,  and  a Practical  Course  for 
the  Medical  Boards  in  the  Summer. 

The  Laboratory  is  open  for  doily  instruction. 

BIRMINGHAM.— SYDENHAM  COLLEGE. 

Professor  of  Chemistry. — Dr.  A.  Hill. 

A Course  of  Lectures  on  General  Chemistry  during 
the  Winter  Session,  and  a Practical  Course  in  the 
Summer. 

The  Laboratory  is  open  for  daily  instruction. 

BIRMINGHAM.— MIDLAND  INSTITUTE. 

Lecturer  on  Chemistry. — Mr.  W.  M.  Williams. 

BRISTOL.— BRISTOL  MEDICAL  SCHOOL. 

Lecturer  on  Chemistry. — Mr.  Herapath. 

BRISTOL  SCHOOL  OF  CHEMISTRY. 

Conducted  by  Dr.  F.  W.  Griffin. 

A Course  of  Lectures  on  General  Chemistry,  com- 
mencing in  October,  and  Laboratory  instruction  through- 
out the  year. 

ROYAL  AGRICULTURAL  COLLEGE,  CIREN- 
CESTER, GLOUCESTERSHIRE. 

Professor  of  Chemistry. — A.  H.  Church,  M.A.  Oxon., 
F.C.S. 

Assistant  Professor  of  Chemistry. — R.  Warington, 
Esq.,  jun.,  F.C.S. 

The  Session  commences  on  August  3.  Three  Courses 
of  Lectures  arc  now  being  delivered  : one  Course  on 
Agricultural  Chemistry,  by  Dr.  Anderson,  of  Glasgow, 
is  just  about  to  conclude;  the  other  Courses,  on  In- 
organic and  Organic  Chemistry,  will  be  continued  to 
the  end  of  the  Session.  The  Lectures  are  illustrated  by 
experiments  and  specimens.  Some  stress  is  laid  upon 
the  knowledge  of  important  minerals,  of  which,  in  the 
College  Museum,  there  is  a good  collection,  lately  en- 
riched by  valuable  additions  presented  by  Capt.  Guise. 

The  lectures  are  given  at  the  following  hours  s— 

Inorganic  Chemistry — Tuesday,  1 p.m. ; Thursday 
(catachetical),  10  a.m. ; Friday,  9 a.m. 

Organic  Chemistry.  — Thursday,  3 p.m.  ; Friday, 
a p.m. 

The  Course  of  Instruction  in  Practical  Chemistry  in 
the  Laboratory  comprises  Chemical  Manipulation  for  the 
I at  Class,  Qualitative  Analysis  for  the  and,  and  Quanti- 
tative Analysis  for  the  3rd.  The  book  used  in  these 
Classes  is  “ Church's  Laboratory  Gnide  for  Students  of 
Agricultural  Chemistry  ” (Van ’Voorst).  Examples  for 
the  3rd  Class  are  selected  from  Agricultural  Products 
and  Materials.  Students  of  the  +th  Class  who  are 


desirous  of  obtaining  the  College  Diploma  work  in  the 
Professor's  private  laboratory. 

Chemical  Manipulation. — Monday,  x p.m. ; Wednes- 
day, 9 a.m. 

Qualitative  Analysis. — Tuesday,  ioa-m.;  Thursday, 
i)  a.m. 

Quantitative  Analysis. — Thursday,  a p.m. ; Friday, 
% p.m. 

The  Autumn  Session  of  the  College  divides  October  6. 
The  Spring  Session  will  commence  about  January  8,  186  j. 
HULL  AND  EAST  RIDING  SCHOOL  OF 
MEDICINE. 

Lecturer  on  Chemistry. — Mr.  Walton. 

The  usual  Courses  for  the  Medical  Boards. 

LEEDS  SCHOOL  OF  MEDICI  NR 

Lecturers  on  Chemistry.— Hems.  Scattergood  and  R. 
Reynolds. 

The  usual  Courses  for  the  Medical  Boards. 

LEEDS  MECHANICS’  INSTITUTION  AND 
LITERARY  SOCIETY’S  LABORATORY. 

Chemical  Classes  for  instruction  in  Elementary,  Prac- 
tical, and  Analytical  Chemistry, 

Teacher. — Mr.  George  Ward,  F.C.S. 

The  usual  Sessional  Course  of  instruction  in  abstract 
and  applied  Chemistry  will  commence  on  Friday,  Sep- 
tember 30,  at  8 p m. 

The  Elementary  Class  meets  on  Friday  evenings,  S.i  j 
to  10. 

A Class  for  the  study  of  Organic  Chemistry  meets  on 
Monday  evening#,  8.1  j to  9.30. 

Practical  Chemistry,  Laboratory  Course,  Tuesday  and 
Thursday  evenings,  from  8 to  10  o’clock. 

Fees,  payable  tn  advance: — Elementary  Chemistry, 
Friday,  per  Session,  if.  15s.;  5a  per  month.  The 
subscription  includes  a selection  of  apparatus  and  material 
specially  adapted  for  the  course  of  instruction.  To  pupils 
providing  their  own  materials,  si.  ts.  per  Session. 
Organic  Chemistry,  Monday,  per  Session,  10s.  6d. 
Practical  Chemistry,  Tuesday  and  Thursday,  per  Session, 
if.  is.;  6s.  per  month,  including  apparatus  and 
material. 

LIVERPOOL  COLLEGE  OF  CHEMISTRY. 

Principal. — Dr.  Sheridan  Muspratt. 

Assistant. — Mr.  M.  Murphy. 

Laboratory  open  daily,  except  Saturdays.  The  prin- 
cipal or  his  assistant  is  always  present  from  10  to  ;. 

A Course  of  Practical  Chemistry  for  Medical  Students 
in  the  Summer. 

LIVERPOOL  ROYAL  INFIRMARY  SCHOOL  OF 
MEDICINE. 

Lecturer  on  Chemistry. — Dr.  J.  B.  Edwards. 

The  usual  Courses  for  the  Medical  Boards. 
MANCHESTER  ROYAL  SCHOOL  OF  MEDICINR 

lecturer  on  Chemistry. — Mr.  D.  Stone. 

The  usual  Courses  for  the  Medical  Boards. 

A Laboratory  is  connected  with  the  School. 

OWEN’S  COLLEGE,  MANCHESTER 

(IN  CONNEXION  WITH  THE  UNIVERSITY  OP  I.ONDON.) 

Chemistry.— Professor  H.  R Koscoe,  B.A.,  Fh.D., 
F.R.S.,  F.C.S. 

Junior  Class. — Wednesday  and  Saturday,  from  n.i  c 
to  10.1;  a.m. 

Subject : Inorganic  Chemistry,  comprising  the  laws 
of  chemical  combination,  and  a description  of  the  pro- 
perties and  mode  of  preparation  of  the  elementary 
bodies  and  their  most  important  inorganic  compounds. 
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Senior  Clam. — Tuesday  sad  Thursday,  from  9.15  to 
10.15  *'m- 

S abject : Organic  Chemistry,  giving  tho  properties 
and  relations  of  the  best  defined  groups  of  organic  bodies, 
and  the  laws  regulating  their  formation. 

Students  are  expected  to  answer  the  written  exercises 
and  attend  the  viva  voce  examinations  given  in  these 
classes. 

Fee,  3!.  38.  For  both  classes,  5 i js. 

Extra  Clam.— Wednesday,  from  4 to  5 pjn. 

Subject : Technological  Chemistry. 

The  chemical  principles  involved  in  the  most  important 
chemical  manufactures  will  be  chiefly  considered  in  this 
course.  The  subjects  will  be  discussed  as  follows,  and 
as  far  as  time  will  permit : — 

1.  Production  of  Heat— Heat  of  Combustion— Com- 
bustibles— Coal. 

».  Production  of  Light — Coal  Gas — Measurement  of 
Illuminating  Power  of  Coal  Gas— Distillation  of  Coal. 

3.  Water  and  Air,  as  regards  their  Sanitary  and  Tech- 
nological Relations. 

4.  Processes  concerned  in  the  manufacture  and  appli- 
cation of  the  Alkalies. 

j.  Dyeing  and  Calico  Printing. 

6.  Manufacture  of  Acids. 

7.  Manufacture  of  Gloss  and  Porcelain. 

Students  attending  this  course  must  be  acquainted  with 
the  principles  of  chemical  science.  Fee,  tl.  is. 

Analytical  and  Practical  Chemistry. — Laboratory 
Course. — Professor  Henry  E.  Roscoe,'  B.A.,  Ph.D., 
F.H.S.  (The  Professor  is  assisted  in  the  instruction  of 
tho  students  by  Mr.  C.  Schorlemmcr.) 

The  aim  of  this  course  is  to  make  the  student  prac- 
tically acquainted  with  chemical  science,  to  enable  him 
to  conduct  analysis  and  original  research,  and  to  fit  him 
for  applying  the  science  to  the  higher  branches  of  Art, 
Manufactures,  and  Agriculture.  To  accomplish  this,  an 
attendance  of  not  loss  than  four  days  per  week  during 
three  whole  Sessions  is,  as  a rule,  necessary.  It  is  very- 
advisable  that  each  laboratory  student  should  attend  or 
should  have  attended  the  oourse  of  lectures  on  Theoretical 
Chemistry. 

The  College  Laboratory  will  be  open  for  students  daily 
from  10.30  a.m.  until  j p.m.,  except  on  Saturdays,  when 
it  will  be  closed  at  1.30.  Half  an  hour,  from  i'.jo  until 
2,  allowed  for  dinner. 

The  Laboratory  is  fitted  with  every  convenience  for 
tho  prosecution  of  practical  chemistry,  all  brunches  of 
qualitative  and  quantitative  analysis,  and  original 
research.  Each  student  is  provided  with  a separate 
working  table,  set  of  tests,  fuel,  water,  and  gas,  free  of 
expense ; but  he  is  required  to  provide  his  own  appa- 
ratus, a few  of  the  more  expensive  reagents,  and  the 
chcmioals  required  for  his  experiments.  Other  appa- 
ratus or  instruments  of  a more  expensive  description 
may  be  obtained  on  loan  from  the  Laboratory  Steward, 
subject  to  regulations  to  be  prescribed  by  the  Professor. 

Fees  for  the  Session. — Students  working  six  days  per 
week,  ztl.;  ditto  four  days,  17I.  17s.  1 ditto  three  days, 

1 3 1.  1 38.  j ditto  two  days,  9/.  98.3  ditto  one  day,  5/.  5s. ; 
Students  entering  the  Laboratory  Class  at  or  alter 
Christmas,  for  not  lets  than  two  days  per  week,  will  be 
charged  two-thirds  of  tho  fees  for  the  whole  Session. 

Special  Fees  for  Shorter  Periods. — For  six  months, 
six  days  per  week,  17/.  17s. ; five  months,  ditto,  > 5/.  15s. ; 
four  months,  ditto,  13/.  138.1  three  months,  ditto,  sot.  ios.j 
two  months,  ditto,  7/.  7s.  s one  month,  ditto,  4 1.  4s. 
Students  working  only  one  day  per  week  will  ordinarily 


bo  required  to  spend  three  hours  of  that  time  at  a class 
which  will  be  held  on  Saturday  mornings,  from  10.30 
a.m.  to  1,30  p.m. 

Chemical  Calculations. — Instruction  in  the  methods 
of  Quantitative  Estimation  in  Chemistry,  and  intended 
to  supplement  the  instruction  in  Practical  Chemistry, 
will  be  given  by  Mr.  Schorlcmmer,  on  Mondays,  from  4 
to  5 p.m. 

Laboratory  studenta  are  recommended  to  attend  and 
to  answer  the  written  exercises  and  the  viva  voce  ques- 
tions given  in  this  class. 

Free  to  all  students  attending  the  Laboratory  Classes. 
Fee  to  others,  if.  is. 

Dalton  Chemicul  Scholarships. — Two,  each  of  the 
annual  value  of  50 1.,  offered  in  alternate  years,  and 
tenable  for  two  years.  The  scholarships  are  awarded 
for  the  best  original  investigations  in  chemistry  prose- 
| cuted  at  the  College,  with  a satisfactory  written  exami- 
nation in  Chemistry. 

The  Lectures  on  Chomistry  in  , Owen’s  College  are 
recognised  by  the  University  of  London  for  its  Medical 
Degrees,  by  the  Royal  College  of  Surgeons,  and  by  the 
Apothecaries’  Hall. 

NEWCASTLE  SCHOOL  OF  MEDICINE. 

(IN  CONNEXION  WITH  THE  UNIVERSITY  OF  DURHAM.) 

Lecturers  on  Chemistry. — Dr.  T.  Richardson,  and  Mr. 
Rrowell. 

The  usual  Courses  for  the  Medical  Boards. 

The  Laboratory  is  open  every  day  from  10  to  j for 
instruction  in  analysis,  &c.,  &c. 

SHEFFIELD  MEDICAL  INSTITUTION. 
Lecturer  on  Chemistry. — Dr.  Bingley. 

The  usual  Courses  for  the  Medical  Boards. 

SHEFFIELD  SCHOOL  OF  PRACTICAL  SCIENCE 
AND  METALLURGY. 

Professor  of  Chemistry,  Metallurgy,  and  Geology. — 
Janies  Allen,  Ph.D.,  F.C.S. 

The  Sheffield  School  of  Practical  Science  und 
Metallurgy  affords  a complete  scientific  and  practical 
education  to  students  who  are  destined  to  become  civil, 
mechanical,  or  mining  engineers,  or  manufacturers  of 
any  kind.  Its  object  is  thoroughly  to  discipline  the 
students  in  the  principles  of  those  sciences  upon  which 
the  operations  of  the  engineer,  metallurgist,  or  manu- 
facturer depend. 

The  education  is  given  by  means  of  systematic  Courses 
of  Lectures,  by  Catechetical  Class  Instruction,  by 
Practical  Teaching  in  the  Laboratory  and  Drawing- 
room, and  occasionally  by  Field  excursions. 

The  School  of  Practical  Science  and  Metallurgy  is  con- 
ducted in  the  buildings  of  the  Sheffield  Collegiate  School. 

Fees. — Chemistry,  course  of  100  Lectures,  j /.  j*. 
Laboratory  Practice,  Chemistry. — One  whole  day  each 
week,  4 1.  4s.  each  term.  Two  whole  days  each  week, 
jl.  7s.  each  term.  Three  whole  days  each  week,  10 1. 10s. 
each  term.  Laboratory  Practice,  Metallurgy. — One 
whole  day  each  Week,  4/.  14s.  6d.  each  term.  Two 
whole  day  s each  week,  Si.  8s.  each  term.  Three  whole 
days  each  week,  1 it.  1 2s.  each  term.  Each  term  extends 
over  four  months. 

The  charge  for  admission  to  the  Lectures  to  working 
men  will  be  id.  each  Lecture. 


(The  Scottish  and  Irish  Schools  are  deferred  until  next 
week.} 
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PROCEEDINGS  OF  SOCIETIES. 


BRITISH  ASSOCIATION. 

Address*  by  Sir  Chaklks  I, yell,  Bart.,  LL.D„  D.C.L., 

F.R.S.,  Stc.,  President.  ( Delivered  before  the  Members  of 

the  Association  at  Bath,  September  14,  1864.) 

Gentlemen  op  ths  British  Association', — The  place 
where  we  hate  been  invited  thiB  year  to  hold  our  thirty- 
fourth  meeting  is  one  of  no  ordinary  interest  to  the  culti- 
vators of  physical  science.  It  might  have  been  selected 
by  iny  fellow-labourers  in  geology  as  a central  point  of 
observation,  from  which,  by  short  excursions  to  the  east 
and  west,  they  might  examine  those  rocks  which  con- 
stitute, on  the  one  side,  the  more  modem,  and  on  the 
other  the  more  ancient  records  of  the  past,  while  around 
them  and  at  their  feet  lie  monuments  of  the  middle  period 
of  the  earth’s  history.  But  there  are  other  sites  in  Eng- 
land which  might  successfully  compete  with  Bath  as  good 
surveying  Stations  for  the  geologist.  What  renders  Bath 
a peculiar  point  of  attraction  to  the  student  of  natural 
phenomena  is  its  thermal  and  mineral  waters,  to  the  sana- 
tory powers  of  which  the  city  has  owed  its  origin  and 
celebrity.  The  great  volume  and  high  temperature  of 
these  waters  render  them  not  only  unique  in  our  island,  but 
perhaps  without  a parallel  in  the  rest  of  Europe,  when  we 
duly  take  into  account  their  distance  from  the  nearest  region 
of  violent  earthquakes  or  of  active  or  extinct  volcanoes. 
The  spot  where  they  issue,  as  we  learn  from  the  researches 
of  the  historian  and  antiquary,  was  lonely  and  desert  when 
the  Homans  first  landed  in  this  island,  but  in  a few  years 
it  was  converted  into  one  of  the  chief  cities  of  the  newly 
conquered  province.  On  the  site  of  the  hot  springs  was 
a large  morass,  from  W'hich  clouds  of  white  vapour  rose 
into  the  air ; and  there  first  was  the  spacious  bath-room 
built,  in  a highly  ornamental  style  of  architecture,  and 
decorated  with  columns,  pilasters,  and  tessellated  pave- 
ments. By  its  side  was  erected  a splendid  temple  dedi- 
cated to  Minerva,  of  which  some  statues  and  altars,  with 
their  inscriptions  and  ornate  pillars,  are  still  to  be  seen  in 
the  museum  of  this  place.  To  these  edifices  the  quarters 
of  the  garrison,  and,  in  tho  course  of  time,  the  dwellings  of 
new  settlers  were  added ; and  they  were  all  encircled  by 
a massive  wall,  tho  solid  foundations  of  which  still  remain. 

A dense  mass  of  soil  and  rubbish,  from  ten  to  twenty 
feet  thick,  now  separates  the  level  on  which  the  present 
city  stands  from  the  level  of  the  ancient  Aqua)  holis  of 
the  Homans.  Digging  through  this  mass  of  heterogeneous 
materials,  coins  and  coffins  of  the  Saxon  period  have  been 
found  ; and  lower  down,  beginning  at  the  depth  of  from 
twelve  to  fifteen  feet  from  the  surface,  coins  have  been 
disinterred  of  Imperial  Home,  bearing  dates  from  the 
reign  of  Claudius  to  that  of  Maximus  in  the  fifth  century. 
Beneath  the  whole  are  occasionally  Been  tessellated  pave- 
ments still  retaining  their  bright  colours,  one  of  which,  on 
the  site  of  the  Mineral-water  Hospital,  is  still  carefully 
preserved,  affording  us  an  opportunity  of  gauging  the  dif- 
ference of  level  of  ancient  and  modem  Bath. 

One  of  our  former  Presidents,  Dr.  Daubeny,  has  re- 
marked that  nearly  all  the  most  celebrated  hot  springs  of 
Europe,  such  us  those  of  Aix-la-Chapelle,  Baden  Baden, 
Naples,  Auvergne,  and  the  Pyrenees,  have  not  declined 
in  temperature  since  the  days  of  the  Homans  ; for  many 
of  them  still  retain  as  great  a heat  as  is  tolerable  to  the 
human  body,  and  yet  when  employed  by  the  ancients 
they  do  not  seem  to  have  required  to  be  first  cooled  down 
by  artificial  means.  This  uniformity  of  temperature, 
maintained  in  somo  places  for  more  than  2000  years, 
together  with  the  constancy  in  the  volume  of  the  water, 
which  never  varies  with  the  seasons,  os  in  ordinary  springs, 
the  identity  also  of  the  mineral  ingredients  which,  century 
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after  century,  are  held  by  each  spring  in  solution,  are 
striking  facts,  and  they  tempt  us  irresistibly  to  speculate 
on  the  deep  subterranean  sources  both  of  the  heat  and 
mineral  matter.  How  long  has  this  uniformity  prevailed  ? 
Are  the  springs  really  ancient  in  reference  to  the  earth’s 
history  r or,  like  the  course  of  the  present  rivers  and  the 
actual  shape  of  our  hills  and  valleys,  are  they  only  of  high 
antiquity  when  contrasted  with  the  brief  space  of  human 
annals  ? May  they  not  be  like  Vesuvius  and  Etna,  which, 
although  they  have  been  adding  to  their  flanks,  in  the 
course  of  the  last  2000  years,  many  a stream  of  lava  and 
shower  of  ashes,  were  still  mountains  very  much  the  same 
as  they  now  are  in  height  and  dimensions  from  the  earliest 
times  to  which  we  can  trace  back  their  existence  ? Yet, 
although  their  foundations  are  tens  of  thousands  of  years 
old,  they  were  laid  at  an  era  w hen  the  Mediterranean  was 
already  inhabited  by  the  same  species  of  marine  shells  as 
those  with  which  it  is  now  peopled;  so  that  these 
volcanoes  must  be  regarded  as  things  of  yesterday  in  the 
geological  calendar. 

Notwithstanding  the  general  persistency  in  character  of 
mineral  waters  and  hot  springs  ever  since  they  were  first 
knowu  to  us,  we  find  on  inquiry  that  some  few  of  them, 
even  in  historical  times,  have  been  subject  to  great 
changes.  These  have  happened  during  earthquakes 
which  have  been  violent  enough  to  disturb  the  sub- 
terranean drainage  and  alter  the  shape  of  the  fissures  up 
which  the  waters  ascend.  Thus,  during  the  great  earth- 
quake at  Lisbon  in  1755,  the  temperature  of  the  spring 
called  La  Suurce  de  la  Reinc,  at  Bagneres  de  Luchon,  in 
the  Pyrenees,  was  suddenly  raised  as  much  as  750  F.,  or 
changed  from  a cold  spring  to  one  of  122°  F.,  a heat 
which  it  has  since  retained.  It  is  also  recorded  that  the 
hot  springs  at  Bagneres  de  Bigorre,  in  the  same  mountain- 
chain,  became  suddenly  cold  during  a great  earthquake 
which,  in  1660,  threw  down  several  houses  in  that  tow'n. 

It  has  been  ascertained  that  the  hot  springs  of  the 
Pyrenees,  the  Alps,  and  many  other  regions  are  situated 
in  lines  along  which  the  rocks  have  been  rent,  and  usually 
W'here  they  have  been  displaced  or  “faulted.”  Similar 
dislocations  in  the  solid  crust  of  the  earth  ore  generally 
supposed  to  have  determined  the  spots  where  active  and 
extinct  volcanoes  have  burst  forth ; lor  several  of  these  often 
affect  a linear  arrangement,  their  position  seeming  to  have 
been  determined  by  great  lines  of  fissure.  Another  con- 
necting link  between  the  volcano  and  the  hot  spring  is  re- 
cognisable in  the  great  abundance  of  hot  springs  in  regions 
where  volcanic  eruptions  still  occur  fxorn  time  to  time. 
It  ia  also  in  the  same  districts  that  the  waters  occasionally 
attain  the  boiling  temperature,  while  some  of  the  associ- 
ated stufas  emit  steam  considerably  above  the  boiling- 
point.  But  in  propoition  as  we  recede  from  the  gTeat 
centres  of  igneous  activity,  we  find  the  thermal  waters 
decreasing  in  frequency  and  in  their  average  heat,  while 
at  the  same  time  they  are  most  conspicuous  in  those 
territories  where,  as  in  Central  France  or  the  Kifel  in 
Obrmanv,  there  are  cones  and  craters  still  so  perfect  in 
their  form,  and  streams  of  lava  bearing  such  a relation  to 
the  depth  and  shape  of  the  existing  valleys,  as  to  indicate 
that  the  internal  fires  have  become  dormant  in  com- 
paratively recent  times.  If  there  be  exceptions  to  this 
rule,  it  is  where  hot  springs  are  met  with  in  parts  of  the 
Alps  and  Pyrenees  which  have  been  violently  convulsed 
by  modern  earthquakes. 

To  pursue  still  further  our  eompanson  between  the  hot 
spring  and  the  volcano,  wc  may  regard  the  water  of  the 
spring  ns  representing  those  vast  clouds  of  aqueous  vapour 
which  are  copiously  evqlvcd  for  days,  sometimes  for  weeks, 
in  succession  from  craters  during  an  eruption.  But  we 
shall  perhaps  be  asked  whether,  when  wc  contrast  the 
work  done  by  the  two  agents  in  question,  there  is  not  a 
marked  failure  of  analogy  in  one  respect — namely,  a w ont, 
in  the  case  of  the  hot  spring,  of  power  to  raise  from 
great  depths  in  the  earth  voluminous  masses  of  solid 


*42 


British  Association 


/Crcxical  Vrw%, 
\ Sept.  17,1*44. 


matter  corresponding  to  the  heaps  of  acorifc  and  streams 
of  lava  which  the  volcano  pours  out  on  the  surface.  To 
one  who  urges  such  an  objection  it  may  be  said  that  the 
quantity  of  solid  as  well  as  gaseous  matter  transferred  by 
springs  from  the  interior  of  the  earth  to  its  surface  is  far 
more  considerable  than  is  commonly  imagined.  The 
thermal  waters  of  Bath  are  far  from  being  conspicuous 
among  European  hot  springs  for  the  quantity  of  mineral 
matter  contained  in  them  in  proportion  to  the  water, 
which  acts  as  a solvent ; yet  Professor  Ramsay  has 
calculated  that  if  the  sulphates  of  lime  and  of  soda, 
and  the  chlorides  of  sodium  and  magnesium,  and  the  other 
mineral  ingredients  which  they  contain,  were  solidified, 
they  would  form  in  one  year  a square  column  nine  feet 
in  diameter,  and  no  less  than  140  feet  in  height.  All  this 
matter  is  now  quietly  conveyed  by  a stream  of  limpid  water 
in  an  invisible  form  to  the  Avon,  and  by  the  Avon  to 
the  sea ; but  if,  instead  of  being  thus  removed,  it  were 
deposited  around  the  orifice  of  eruption,  like  the  siliceous 
layers  which  encrust  the  circular  busin  of  an  Icelandic 
geyser,  we  should  soon  see  a considerable  cone  built  up, 
with  a crater  in  the  middle  ; and  if  the  action  of  the  spring 
were  intermittent,  so  that  ten  or  twenty  years  should 
elapse  between  the  periods  when  solid  matter  was  emitted, 
or  (say)  un  interval  of  three  centuries,  as  in  the  case  of 
Vesuvius  between  1306  and  1631,  the  discharge  would  be 
on  so  grand  a scale  as  to  afford  no  mean  object  of  compa- 
rison  with  the  intermittent  outpourings  of  a volcano. 

Dr.  Daubeny,  after  devoting  a month  to  the  analysis  of 
the  Bath  waters  in  1833,  ascertained  that  the  dailv  evolu- 
tion of  nitrogen  gas  amounted  to  no  less  than  150 
cubic  feet  in  volume.  This  gas,  he  remarks,  is  not  only 
characteristic  of  hot  springs,  but  is  largely  disengaged 
from  volcanic  craters  during  eruptions.  In  both  cases  he 
suggests  that  the  nitrogen  may  be  derived  from  atmo- 
spheric air,  which  is  always  dissolved  in  rain  water,  and 
which,  when  this  water  penetrates  the  earth’s  crust,  must 
be  carried  down  to  great  depths,  so  as  to  reach  the  heated 
interior.  When  there,  it  may  be  subjected  to  deoxidating 
processes,  so  that  the  nitrogen,  being  left  in  a free  state, 
may  be  driven  upwards  by  the  expansive  force  of  heat 
and  steam,  or  by  hydrostatic  pressure.  This  theory  has 
been  very  generally  adopted  os  best  accounting  for  the 
constant  disengagement  of  large  bodies  of  nitrogen,  even 
where  the  rocks  through  which  the  spring  rises  arc  crys- 
talline and  unfossiliferoua.  It  will,  however,  of  course  be 
admitted,  as  Professor  Bischoff  has  pointed  out,  that  in 
some  places  organic  matter  has  supplied  a large  part  of  the 
nitrogen  evolved. 

Carbonic  acid  gas  is  another  of  the  volatilised  substances 
discharged  by  the  Bath  waters.  Dr.  Gustav  Bischoff,  in 
the  new  edition  of  his  valuable  work  on  chemical  and 
physical  geology,  when  speaking  of  the  exhalations  of 
this  gas,  remarks  that  they  are  of  universal  occurrence, 
and  that  they  originate  at  great  depths,  becoming  more 
abundant  the  deeper  we  penetrate,  lie  also  observes  that 
when  the  silicates  which  enter  so  largely  into  the  compo- 
sition of  the  oldest  rocks  are  percolated  by  this  gas  they 
must  be  continually  decomposed,  and  the  carbonates 
formed  by  the  new  combinations  thence  arising  must 
often  augment  the  volume  of  the  altered  rocks.  This  in- 
crease of  bulk,  he  says,  must  sometimes  give  rise  to  a 
mechanical  force  of  expansion  capable  of  uplifting  the 
incumbent  cruat  of  the  earth ; and  the  Bame  force  may  act 
laterally  so  as  to  compress,  dislocate,  and  tilt  the  strata 
on  each  side  of  a mass  in  which  the  new  chemical  changes 
are  developed.  The  calculations  made  by  this  eminent 
German  chemist  of  the  exact  amount  of  distension  which 
the  origin  of  new  mineral  products  may  cause,  by  adding 
to  the  volume  of  the  rocks,  deserve  the  attention  of  geo- 
logists, as  affording  them  aid  in  explaining  those  reiterated 
oscillations  of  level,  those  risings  and  sinkings  of  land, 
which  have  occurred  on  so  grand  a scale  at  successive 
periods  of  the  past.  There  arc  probably  many  distinct 


causes  of  such  upward,  downward,  and  lateral  move- 
ments, and  any  new  suggestion  on  this  head  is  most  wel- 
come ; but  I believe  the  expansion  and  contraction  of  solid 
rocks,  when  they  are  alternately  heated  and  cooled,  and 
the  fusion  and  subsequent  consolidation  of  mineral  masses, 
will  continue  to  rank,  as  heretofore,  as  the  most  influential 
causes  of  such  movements. 

The  temperature  of  the  Bath  waters  varies  in  the  diffe- 
rent springs  from  117®  to  120°  F.  This,  as  before  stated, 
is  exceptionally  high,  when  we  duly  allow  for  the  great 
distance  of  Bath  from  the  nearest  region  of  active  or 
recently  extinct  volcanoes  and  of  violent  earthquakes.  The 
hot  springs  of  Aix-la-Chapellc  have  a much  higher  tempe- 
rature, viz.,  1 3 5W  F.,  but  they  are  situated  within  forty 
miles  of  those  cones  and  lava  streams  of  the  Eifel,  which, 
though  they  may  have  spent  their  force  ages  before  the 
earliest  records  of  history,  belong,  nevertheless,  to  the 
most  modern  geological  period.  Bath  is  about  400  miles 
distant  from  the  same  part  of  Germany,  and  440  from 
Auvergne— another  volcanic  region,  the  latest  eruptions 
of  which  were  geologically  coeval  with  those  of  the  Eifel. 
When  these  two  regions  in  France  and  Germany  were  the 
theatres  of  frequent  convulsions,  we  may  well  suppose 
that  England  was  often  more  rudely  shaken  than  now ; 
and  such  shocks  as  that  of  October  last,  the  sound  and 
rocking  motion  of  which  caused  so  great  a sensation  as  it 
traversed  the  southern  part  of  the  island,  and  seems  to  have 
been  particularly  violent  in  Herefordshire,  may  be  only  a 
languid  reminder  to  ua  of  a force  of  which  the  energy  has 
been  gradually  dying  out. 

If  we  adopt  the  theory  already  alluded  to,  that  the 
nitrogen  is  derived  from  the  deoxidation  of  atmospheric 
air  carried  down  by  rain-water,  we  may  imagine  the  sup- 
ply of  this  water  to  be  furnished  by  some  mountainous 
legion,  possibly  a distant  one,  and  that  it  descends  through 
rents  or  porous  rocks  till  it  encounters  some  mass  of 
heated  matter  by  which  it  is  converted  into  steam,  and 
then  driven  upwards  through  a fissure.  In  its  downward 
passage  the  water  may  derive  its  sulphate  of  lime,  chloride 
of  calcium,  and  other  substances  from  the  decomposition 
of  the  gypseous,  saline,  calcareous,  and  other  constituents 
of  the  rocks  which  it  permeates.  The  greater  part  of  the 
ingredients  are  common  to  sea-water,  and  might  suggest 
the  theory  of  a marine  origin  ; but  the  analysis  of  the 
Bath  springs  by  Merck  end  Galloway  shows  that  the 
relative  proportion  of  the  solid  matter  is  far  from  agreeing 
with  that  of  the  sea,  the  chloride  of  magnesium  being 
absolutely  in  excess,  that  is,  14  grains  of  it  per  gallon  for 
ra  of  common  salt ; whereas  in  sea-water  there  are 
grains  of  salt,  or  chloride  of  sodium,  to  4 of  the  chloride 
of  magnesium.  That  some  mineral  springs,  however,  may 
derive  an  inexhaustible  supply,  through  rents  and  porous 
rocks,  from  the  leaky  bed  of  the  ocean,  is  by  no  means  an 
unreasonable  theory,  especially  if  we  believe  that  the  con- 
tiguity of  nearly  all  the  active  volcanoes  to  the  sea  is 
connected  with  the  access  of  salt  water  to  the  subterranean 
foci  of  volcanic  heat. 

Professor  Roscoc,  of  Manchester,  has  been  lately 
engaged  in  making  a careful  analysis  of  the  Bath  waters, 
and  has  discovered  in  them  three  metals  which  they  were 
not  previously  known  to  contain — namely,  copper,  stron- 
tium, and  lithium ; but  he  has  searched  in  vain  for 
cirsium  and  rubidium,  those  new  metals,  the  existence  of 
which  has  been  revealed  to  us  in  the  course  of  the  last 
few  years  by  what  is  called  spectrum  analysis. 

Professor  Bunsen,  of  Heidelberg,  led  the  way,  in  i860, 
in  llie  application  of  this  new  test  to  the  hot  waters  of 
Baden-Baden  and  of  Diirkheim  in  the  Palatinate.  He 
observed  in  the  spectrum  some  coloured  lines  of  which  he 
could  not  interpret  the  meaning,  and  was  determined  not 
to  rest  till  he  had  found  out  what  they  meant.  Thia  was 
no  easy  task,  for  it  was  necessary  to  evaporate  fifty  tons 
of  water  to  obtain  200  grains  of  what  proved  to  be  two 
new  metals.  Taken  together,  their  proportion  to  the 


ClMML  NlWI,  > 
Stpt.  17, 1W4.  f 


British  Association. 


*43 


water  was  only  as  one  to  three  millions.  He  named  the 
first  ccesium,  from  the  bluish-grey  lines  which  it  presented 
in  the  spectrum  ; and  the  second  rubidium,  from  its  two 
red  lines.  Since  these  successful  experiments  were  made, 
thallium,  so  called  from  its  green  line,  was  discovered  in 
1861  by  Mr.  Crookes  ; and  a fourth  metal,  named  indium, 
from  its  indigo- coloured  band,  was  detected  by  Professor 
Richter,  of  Freiberg,  in  Saxony,  in  a sine  ore  of  the 
Hartz.  It  is  impossible  not  to  suspect  that  the  wonderful 
efficacy  of  some  mineral  springs,  both  cold  and  thermal, 
in  curing  diseases,  which  no  artificially  prepared  waters 
have  as  yet  been  able  to  rival,  may  be  connected  with  the 
presence  of  one  or  more  of  these  elementary  bodies  pre- 
viously unknown ; and  some  of  the  newly-found  ingre- 
dients, when  procured  in  larger  quantities,  may  furnish 
medical  science  with  means  of  combating  diseases  which 
have  hitherto  baffled  all  human  skill. 

While  I was  pursuing  my  inquiries  respecting  the  Bath 
waters,  I learned  casually  that  a hot  spring  had  been  dis- 
covered at  a great  depth  in  a copper-mine  near  Redruth, 
in  Cornwall,  haring  about  as  high  a temperature  as  that 
of  the  Bath  waters,  and  of  which,  strange  to  say,  no 
account  has  yet  been  published.  It  seems  that,  in  the 
year  1839,  a level  was  driven  from  an  old  shaft  so  as  to 
intersect  a rich  copper-mine  at  the  depth  of  1350  feet  from 
the  surface.  This  lode  or  metalliferous  fissure  occurred 
in  what  was  formerly  called  the  United  Mines,  and 
which  has  since  been  named  the  Clifford  Amalgamated 
Mines.  Through  the  contents  of  the  lode  a powerful 
spring  of  hot  water  was  observed  to  rise,  which  has  con- 
tinued to  flow  with  undiminished  strength  ever  since.  At 
my  request,  Mr.  Horton  Davey,  of  Redruth,  had  the 
kindness  to  send  up  to  London  many  gallons  of  this 
water,  which  have  been  analysed  by  Professor  William 
Allen  Miller,  F.R.S.,  who  finds  that  the  quantity  of  solid 
matter  is  so  great  as  to  exceed  by  more  than  four  times 
the  proportion  of  th«  yielded  by  the  Bath  waters.  Its 
composition  is  also  in  many  respects  very  different ; for  it 
contains  but  little  sulphate  of  lime,  and  is  almost  free 
from  the  salts  of  magnesium.  It  is  rich  in  the  chlorides 
of  calcium  and  sodium,  and  it  contains  one  of  the  new 
rar  t .1*  — csesium,  never  before  detected  in  any  mineral 
spring  in  England  ; but  its  peculiar  characteristic  is  the 
extraordinary  abundance  of  lithium,  of  which  a mere 
trace  had  been  found  by  Professor  Roscoe  in  the  Bath 
waters,  whereas  in  this  Cornish  hot  spring  this  metal  con- 
stitutes no  less  than  a twenty-sixth  part  of  the  whole  of 
the  solid  contents,  which,  as  before  stated,  are  so  volu- 
minous. When  Professor  Miller  exposed  some  of  these 
contents  to  the  test  of  spectrum  analysis  he  gave  me  an 
opportunity  of  seeing  the  beautiful  bright  crimson  line 
which  the  lithium  produces  in  the  spectrum. 

Lithium  was  first  made  known  in  1817  by  Arfvedscn, 
who  extracted  it  from  petalite  ; and  it  was  believed  to  be 
extremely  rare,  until  Bunsen  and  Kirchhoff,  in  i860,  by 
moans  of  spectrum  analysis,  showed  that  it  was  0 most 
widely  diffused  substance,  existing  in  minute  quantities 
iri  almost  all  mineral  waters  and  in  the  sea,  as  well  as  in 
milk,  human  blood,  and  the  ashes  of  some  plants.  It  has 
alie.iily  been  used  in  medicine,  and  we  may  therefore  hope 
t1  at,  that  it  is  obtainable  in  large  quantities,  and  at 
a much  cheaper  rate  than  before  the  Wheal  Clifford  hot 
taring  was  analysed,  it  may  become  of  high  value. 
Accnording  to  a rough  estimate  which  has  been  sent  to 
mo  by  Mr.  Davey,  the  Wheal  Clifford  spring  yields  no 
less  tlian  150  gallons  per  minute,  which  is  almost  equal  to 
the  discharge  of  the  King’s  Bath  or  chief  Bpring  of  this 
city.  As  to  the  gases  emitted,  they  are  the  same  as  those 
of  the  Bath  water — namely,  carbonic  acid,  oxygen,  and 
nitrogen. 

Mr.  Warington  Smyth,  who  had  already  visited  the 
Wheal  Clifford  lode,  in  1855,  re-examined  it  in  July  last, 
chiefly  with  the  view  of  replying  to  several  queries  which 
I had  put  to  him  ; and,  in  spite  of  the  stiffing  heat,  ascer- 


tained the  geological  structure  of  the  lode  and  the  exact 
temperature  of  the  water.  This  last  he  found  to  be  1220 
Fahr.  at  the  depth  of  1350  feet;  but  he  scarcely  doubts 
that  the  thermometer  would  stand  two  or  three  degrees 
higher  at  a distance  of  200  feet  to  the  eastward,  where  the 
water  is  known  to  gush  up  more  freely.  The  Wheal 
Clifford  lode  is  a fissure  varying  in  width  from  six  to  twelve 
feet,  one  wall  consisting  of  elvan  or  porphyiitic  granite, 
and  the  other  of  killas  or  clay-slate.  Along  the  line  of 
the  rent,  which  runs  east  and  west,  there  has  been  a 
slight  throw  or  shift  of  the  rocks.  The  vein-stuff  is 
chiefly  formed  of  cellular  pyrites  of  copper  and  iron, 
the  porous  nature  of  which  allows  the  hot  water  to 
percolate  freely  through  it.  It  seems,  however,  that 
in  the  continuation  upwards  of  the  Bame  fissure  little 
or  no  metalliferous  ore  was  deposited,  but,  in  its  place, 
quartz  and  other  impermeable  substances,  which  ob- 
structed the  course  of  the  hot  spring,  so  as  to  prevent  its 
flowing  out  on  the  surface  of  the  country.  It  has  been  always 
a favourite  theory  of  the  miner.*  that  the  high  temperature 
of  this  Cornish  spring  is  due  to  the  oxidation  of  the  sul- 
phurcts  of  copper  and  iron,  which  are  decomposed  when 
air  is  admitted.  That  such  oxidation  must  have  some 
slight  effect  is  undeniable  ; but  that  it  materially  influences 
the  temperature  of  so  large  a body  of  water  is  out  of  the 
question.  Its  effect  must  be  almost  insensible,  for  Pro- 
feasor Miller  has  scarcely  been  able  to  detect  any  sul- 
phuric acid  in  the  water,  and  u minute  trace  only  of  iron 
and  copper  in  solution. 

When  we  compare  the  temperature  of  the  Bath  springs, 
which  issue  at  a level  of  less  than  too  feet  above  the  sea, 
with  the  Wheal  Clifford  spring  found  at  a depth  of  1350 
feet  from  the  surface,  we  must  of  course  make  allowance 
for  the  increase  of  heat  always  experienced  when  we 
descend  into  the  interior  of  the  earth.  The  difference 
would  amount  to  about  20°  Fahr.,  if  w*e  adopt  the  esti- 
mate deduced  by  Mr.  Hopkins  from  an  accurate  series  of 
observations  made  in  the  Munkwearmouih  shaft,  near 
Durham,  and  in  the  Dukinllcld  shaft,  near  Manchester, 
each  of  them  acoo  feet  in  depth.  In  these  shafts  the 
temperature  was  found  to  rise  at  the  rate  of  only  r®  Falir. 
for  every  increase  of  depth  of  from  65  to  70  feet.  But  if 
the  Wheal  Clifford  spimg,  instead  of  being  arrested  in  its 
upward  course,  had  continued  to  rise  freely  through 
porous  and  loose  materials  so  as  to  reach  the  surface,  it 
would  probably  not  have  lost  anything  approaching  to  20° 
Fahr.,  since  the  renewed  heat  derived  from  below  would 
have  warmed  the  walls  and  contents  of  the  lode,  bo  as  to 
raise  their  temperature  above  that  which  would  naturally 
belong  to  the  rocks  at  corresponding  levels  on  each  side 
of  the  lode.  The  almost  entire  absence  of  magnesium 
raises  an  obvious  objection  to  the  hypothesis  of  this  spring 
deriving  its  waters  from  the  sea  ; or  if  such  a source  be 
suggested  for  the  sslt  and  other  marine  products,  we 
should  be  under  the  necessity  of  supposing  the  magnesium 
to  be  left  behind  in  combination  with  some  of  the  elements 
of  the  decomposed  and  altered  rocks  through  which  the 
thermal  waters  may  have  passed. 

Hot  springs  are,  for  the  most  part,  charged  with  alkaline 
and  othe  r highly  soluble  substances,  and,  as  a rule,  are 
barren  of  the  pieciou#  metals,  gold,  silver,  and  copper, 
as  well  as  of  tin,  platinum,  lead,  and  many  other*,  a slight 
trace  of  copper  in  the  Bath  waters  being  exceptional. 
Nevertheless,  there  is  a string  presumption  that  there 
exists  some  relationship  between  the  action  of  thermal 
waters  and  the  filling  of  rents  with  metallic  ores.  The  com- 
ponent elements  of  these  ores  may,  in  the  first  instance,  rise 
from  great  depths  in  a state  of  sublimation  or  of  solution 
in  intensely  heated  water,  and  may  then  be  precipitated 
on  the  walls  of  a fissure  as  soon  as  the  ascending  vapours 
or  fluids  begin  to  part  with  some  of  their  heat.  Almost 
everything,  save  the  alkaline  metals,  silica,  and  certain 
gases,  may  thus  be  left  behind  long  before  the  spring 
reaches  the  earth’s  surface.  If  this  theory  be  adopted,  it 
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Revision  qf  the  Mineral  Phosphates , by  A.  IL  CHURCH, 
M.A.,  Professor  qf  Chemistry,  Royal  Agricultural 
College , Cirencester. 

No.  I. — Drlvauxite. 

I PURPOSE  commencing  a series  of  notes  upon  the  hydrous 
mineral  phosphates  by  some  account  of  experiments  with 
delvauxite.  I have  indicated  the  older  atomic  weights 
by  italics — for  those  of  Gerhardt  the  ordinary  type  is 
used  : — 

In  Dana's  “Mineralogy,”  (fourth  edition,  1855, p.  427) 
the  formula  zFelOJ.POi^  24 HO  is  assigned  to  delvaux- 
ite.  This  agrees  well  enough  with  the  experimental 
percentages  of  ferric  oxide  and  phosphoric  anhydride  ob- 
tained by  MM.  Delvaux  and  Dumont,  but  it  requires 
48*3  per  cent,  of  water,  while  the  analytical  results  varied 
between  41*13  and  49*76  per  cent,  of  water  ; no  mention 
is  made  of  calcium  as  an  essential  constituent  of  the 
mineral — 

FcA  PA  Hz0 

34*20  16*04  49  76  *»  ioo*  Dumont 

40*44  18*20  41*13  99*77  Delvaux. 

From  the  latter  analysis  M.  Delvaux  deduces  the 
formula — zFe% 0,P0i+  18//O.  But  other  expressions 
have  also  been  proposed. 

Delvauxite  was  analysed  by  C.  V.  Hauer  in  1854+. 
The  two  specimens  he  examined,  though  from  different 
localities,  gave  identical  results.  One  specimen,  from  the 
same  locality  whence  the  mineral  analysed  by  MM. 
Delvaux  and  Dumont  was  obtained,  lost  12*2  per  cent  of 
water  at  ioo°,  and  by  ignition  suffered  a further  loss  of 
13*84  per  cent, — in  all  26*04  p*r  cent.  Dried  over 
chloride  of  calcium  it  still  retained  17*02  per  cent,  of 
water.  Deducting  2*08  per  cent,  of  silica,  C.  von  Hauer 
obtained  the  following  percentages  by  operating  on  the 
mineral  dried  over  chloride  of  calcium 
FoA  Ca,0  PA  HjO 
52*03  7*94  20*93  19*08  =99*98 

Hence  ho  deduces  the  formula — 

iCa  O,  P 05  + 5 Fe,03t  POt  + x 6 II O 
From  these  conflicting  results  it  is  difficult  to  draw 
any  satisfactory  conclusions  us  to  the  real  formula  of  the 
mineral,  if  chemists  had  invariably  analysed  natural 

fdio&phatcs  in  the  same  manner  as  the  pre  parations  of  the 
aboratory,  the  discrepancies  in  the  above  results  could 
scarcely  have  occurred.  Many  other  hydrous  mineral 
species  are  in  on  exactly  similar  predicament — the  hygro- 
tnetric  condition  ut  the  time  or  analysis  has  not  been 
determined.  In  the  case  of  delvauxite  I have  just  com- 
pleted a series  of  experiments  with  especial  rclercnco  to 
this  question. 

The  finely* powdered  substance  was  first  exposed  in 
vacuo  over  sulphuric  acid  till  it  ceased  to  lose  weight — 
Substance  taken  ....  31*055  grains 

After  four  hours’ drying  . .27*47  n 

After  eight  hours  drying  . . 24*74  »» 

After  ten  hours’  drying.  . . 24*74  ,, 

The  loss  of  water,  when  the  substance  had  ceased  to 
alter  in  weight,  was  thus  <3*3 1 5 grains  = 20*33  Per  cent. 
The  mineral  thus  far  dried,  when  heated  to  ioo*  suffered 
o further  loss,  which,  when  the  weight  had  become  con- 
stant, amo  unted  to  1*84  grains,  or  5*93  per  cent.  In 
delvauxite,  then,  the  water  driven  off  by  heating  the 
mineral  to  ioo®,  amounts  to  26*26  per  cent. 

* /.  pr.  CkcmU,  IxiiL,  *5. 
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The  next  experiments  were  made  in  order  to  deter- 
mine the  total  amount  of  water  in  the  mineral.  On 
ignition  of  the  powdered  delvauxite,  it  loses  the  whole 
of  its  water,  a trace  of  carbonic  acid  gas  escaping  also; 
the  colour  changes,  approaching  very  closely  in  tint  a 
pigment  known  as  “ Mars  Violet.”  The  loss  on  ignition, 
which  may  be  taken  as  water  only,  is  considerable,  but 
gives  a different  result  from  that  obtained  in  earlier 
analytes. 

1.  Substance  taken  . . 20*7  grains. 

After  iguition  it  weighed  13*0  „ 

H;01ost  . . .7*7  1*  or  37*198  p.c  HA 

2.  Substance  taken  . . 16*1  ,, 

After  ignition  it  weighed  io*i  ,, 

11  jO  lost  . . .6*  „ or  37*27  p.c.  HA 

The  sample  of  delvauxite,  then,  submitted  to  analysis 
contained  originally  37*234  per  cent,  of  water;  of  this 
20*33  l,cr  cent,  was  lost  by  simple  exposure  to  the 
ordinary  temperature  in  vacuo  in  presence  of  oil  of 
vitriol.  The  ratio  of  phosphoric  anhydride  to  ferric 
oxide  having  been  already  determined  with  exactness, 
there  remained  to  be  learnt  the  formula  which  expresses 
most  accurately  the  constitutional  water  of  delvauxite 
after  the  hygroscopic  and  accidental  water  has  been 
removed.  Accepting  the  formula  iPilP04  + Fe4Oa  for 
ignited  delvauxite,  we  are  led  to  the  following  conclu- 
sions : — 

Pure  delvauxite  free  from  hygroscopic  moisture  has 
the  formula  Fe3POj  + aq.  + Fe?H A » which  demands 
16*31  per  cent.  llaO-  Experiment  gave  16*904  per 
cent.  llaO* 

Delvauxite  dried  at  ioo°  has  the  formula — 


FeiP04  + Fe^IIjO*  J 

which  demands  10*46  per  cent.  II30.  Experiment  gave 
10*974  per  cent.  HgO. 

A word  or  two  in  conclusion  as  to  the  ferric  oxide  and 
phosphoric  anhydride  of  delvauxite.  Let  us  revert  to 
the  analysis  by  MM.  Dumont  and  Delvaux,  above  given, 
excluding,  however,  all  the  water 


FcA  PA 

6815  31*85 

68*99  3078 

69*26  3074 


f Re-calculated  percentages  in  M.  Dumont’s 
l and  in  M.  Delvaux’s  analysis. 

| Theoretical  percentage  corresponding  to 
\ the  formula— 2 Fel‘()4  + FetOa. 


A closer  accordance  betw»en  experiment  and  theory 
could  scarcely  he  expected;  further  analyses,  though 
unnecessary,  have,  however,  amply  confirmed  the  above 
results,  which,  it  will  be  seen,  icfcr  to  the  anhydrous 
ignited  mineral. 

My  specimen  of  delvauxite  (from  Liege)  contains  a * 
mere  trace  of  calcium.  It  leaves  after  treatment  with 
hydrochloric  acid  and  ignition  a residue  of  silicic  acid 
amounting  to  1*67  per  cent.  If  due  allowance  were 
made  for  this,  the  percentages  of  water  obtained  in  the 
analysis  would  approach  still  closer  to  those  required 
by  theory. 

Delvauxite  dissolves  in  cold  hydrochloric  acid.  The 
solution  evaporated  to  complete  dryness  leaves  a 
yellowish  brown  mass,  from  which  water  extracts  the 
ferric  chloiide,  the  white  ferric  phosphate  remaining 
insoluble. 

My  results  may  be  thus  given  : — 

1.  Delvauxite  contains  a large  and  varying  amount  of 
hygroscopic  water,  so  that  the  formula;  of  Dana,  and  of 
Odling  (“Chemistry,”  p.  309),  represent  a substance 
more  or  less  wet. 

2.  Delvauxite  dried  in  vacuo  over  sulphuric  acid  re- 
tains a constant  amount  of  water— -is  a combination  of 
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ferric  phosphate  with  ferric  hydrate.  The  I120  belongs 
most  probably  to  the  former  salt ; thus  : — 

FeJPO.  + aq.  » . 

Fe.HjO.  f 

3.  Dclvauxitc  dried  at  ioo°  has  the  formula 

Fe,POA  + Fe2lIjOj. 

4.  Ignited  delvauxitc  has  the  formula 

aFe;P04  + Fe404. 


Researches  on  (he  Respiration  of  Plotters, 
by  M.  Aco.  Caiiocjus. 

While  the  green  portions  of  plants  under  the  influence 
of  light  effect  the  decomposition  of  carbonic  acid,  of 
which  they  assimilate  the  carbon,  rejecting  the  oxygen 
into  the  atmosphere,  the  coloured  parts,  on  the  contrary, 
consume  the  oxygen  to  produce  carbonic  acid.  Thus, 
by  ono  of  nature's  most  admirable  harmonies,  the  atmo- 
sphere docs  not,  after  ages,  become  sensibly  modified. 

But  if  experiment  has  long  since  proved  that  flowers 
left  in  atmospheric  air  developo  carbonic  acid  at  the 
expense  of  the  oxygen  it  contains,  it  is,  nevertheless,  in- 
teresting to  determine  the  modifications  presented  by 
this  phenomenon  under  varying  circumstances. 

Now,  do  all  flowers  of  equal  weight,  or  of  equal  sur- 
face, consume,  under  identical  circumstances,  the  same 
quantity  of  oxygen,  and  produce  the  same  proportion  of 
carbonic  acid  ? Do  scented  flowers  behave  in  the  same 
way  as  those  which  arc  scentless  ? Does  the  same 
flower  act  more  energetically  on  an  atmosphere  deter- 
mined under  the  influence  of  a more  or  less  vivid  light 
than  in  perfect  darkness  P Is  the  consumption  of  oxygen 
proportionate  to  the  temperature  of  the  medium  in 
which  the  flower  respires?  Does  a plant  consume  the 
tame  quantity  of  oxygen  at  each  period  of  its  develop- 
ment ? Finally,  what  do  the  various  parts  of  the  plant 
— the  calyx,  corolla,  pistil,  stamens — respectively  play  ? 

Such  arc  the  questions  I propose  to  resolve. 

If  wc  experiment  on  various  flowers  of  equal  weight, 
arrived  at  the  same  state  of  development,  it  is  cosy  to 
ascertain,  by  operating  under  perfectly  identical  condi- 
tions, that  the  respective  consumption  of  oxygen  in  a 
given  time  is  far  from  being  the  same.  As  to  the  more 
or  less  powerful  odour  exhaled  by  the  plant,  it  seems  to 
play  but  u trifling  part  in  the  production  of  this  pheno- 
menon; in  fact,  a scentless,  or  nearly  scentless,  flower 
consumes,  in  n given  time,  more  oxygen  than  a strongly 
scented  one.  Results  obtained  at  the  beginning  of  these 
researches  led  me  at  first  to  suppose  that:  scented  flowers 
absorbed  atmospheric  oxygen  more  rapidly ; but  later 
nnd  multiplied  experiments  on  various  flowers  have 
shown  me  that  this  view  could  not  be  established  as  a 
general  conclusion. 

On  the  other  baud,  I am  convinced  that,  other  things 
being  cq-jul,  though  the  proportion  of  carbonic  acid 
formed  19  generally  rather  greater  when  the  flower  is 
exposed  to  the  light  than  when  it  is  in  perfect  darkness, 
the  difference  is  far  from  being  so  great  ns  is  supposed. 
This  difference  becomes  much  more  manifest  when  the 
normal  air  is  replaced  by  pure  oxygen. 

When  the  phenomenon  takes  place  in  ordinary  air,  it 
is  not  unusual  to  find  that  the  results  ure  the  same, 
whether  obtained  in  darkness  or  in  a bright  light.  This 
result  is  very  different  to  those  obtained  wilh  most 
organic  substances,  which,  enclosed  in  equal  weights  in 
tubes  containing  equal  volumes  of  atmospheric  air,  con- 
sume much  more  oxygen  in  light  than  in  darkness.  The 
differences  observable  under  these  circumstances  may 


probably  be  accounted  for,  in  the  one  case,  by  the  bodies 
undergoing  change  being  possessed  of  more  or  less  ener- 
getic vitality,  and  in  the  other  being  entirely  inert. 

In  operating  on  the  same  plant  either  in  complete 
darkness  or  in  the  light,  it  is  found  that  as  the  tempe- 
rature is  raised  the  proportion  of  carbonic  acid  produced 
in  a given  time  is  very  appreciably  augmented.  This 
result  is  observable  in  the  most  various  flowers.  When 
the  outer  temperature  varies  from  + 15  to  + 150,  the 
transformation  of  oxygen  into  carbonic  acid  is  rapid; 
but  with  temperatures  between  + 5 and  + io°  it  is,  on 
the  contrary,  slow. 

The  plant  does  not  consume  the  same  quantity  of 
oxygen  at  different  periods  of  its  development,  nor  pro- 
duce the  same  proportion  of  carbonic  acid.  Such  is  the 
result  of  a largo  number  of  comparative  experiments. 

The  differences  are,  nevertheless,  not  very  considerable. 

By  gathering  from  the  same  plant  exactly  equal  weights 
of  buds  and  full-blown  flowers,  and  placing  them  re- 
spectively in  equal  volumes  of  normal  air  under  identical 
conditions  of  light  and  temperature,  the  consumption  of 
oxygen  is  almost  always  slightly  greater  with  the  buds 
than  with  the  full-blown  flowers, — a result  which  is  not 
surprising  when  we  consider  that  the  vital  force  is  greater 
in  the  first  than  in  tho  second  instance ; still,  the  differ- 
ence is  never  very  striking.  % 

Now,  all  plants  being  composed  of  several  distinct 
parts,  it  may  be  asked,  “ What  part  is  taken  by  each  por- 
tion in  the  production  of  the  phenomenon  ?”  To  ascertain 
this,  it  is  necessary  to  anatomise  the  flower — to  isolate 
its  various  parts,  to  study  the  pait  each  plays— by 
putting  them  respectively  in  contact  with  known 
volumes  of  normal  air— taking  their  respective  weights 
into  consideration — and  comparing  the  results  given  by 
the  various  parts,  with  the  general  results  derived  from 
the  entire  plant,  the  experiment  being,  moreover,  effected 
under  perfectly  identical  circumstances. 

By  operating  thus  011  flowers  with  sufficiently  de- 
veloped pistil  and  stamens,  the  weight  of  which  is  not  a 
fraction  too  small  for  that  of  tho  entire  flower  and  tho 
corolla,  such  as  the  oriental  poppy,  the  field  eoquelicot, 
the  eoquelicot  with  large  bracts,  the  lily,  the  water  lily, 

&c.,  I found  that  on  comparing  the  proportion  of  car- 
bonic acid  furnished  by  the  corolla  with  that  given, 
under  the  same  conditions,  by  tho  pistil  and  stamens, 
there  was  a great  difference  in  favour  of  the  latter — a 
result  which  might,  indeed,  have  been  expected. 

Finally,  independently  of  the  carbonic  acid  formed  by 
the  combustion  of  tho  dements  of  the  flower  at  the 
expense  of  atmospheric  oxygen,  this  gas  itself  disengages 
a certain  proportion,  as  may  be  ascertained  by  leaving 
the  flowers  in  an  apparatus  containing  inert  gases,  such 
as  hydrogen  or  nitrogen. 

In  conclusion,  I summarise  thus  • 

1.  That  all  flowers  left  in  a limited  atmosphere  of 
normal  air  consume  oxygen  and  produce  carbonic  acid 
in  proportions  varying  as  the  flower  is  scentless  or  nor. 

a.  That  the  circumstances  under  which  the  phenome- 
non takes  place  being  identical,  the  proportion  of  car- 
bonic acid  increases  os  the  temperature  is  raised. 

3.  That  generally  with  flowers  from  the  same  plant 
nnd  of  equal  weight  tho  quantity  of  carbonic  acid  pro- 
duced is  rather  greater  when  the  apparatus  iu  which 
the  experiment  is  performed  is  exposed  to  tho  light  than 
when  it  is  in  darkness ; that  the  proportion  is,  neverthe- 
less, sometimes  the  same  under  either  condition. 

4.  That  when  tho  normal  air  is  replaced  by  pure 
oxygen  the  differences  become  much  more  marked. 

5.  That  buds  produce  rather  more  carbonic  acid  than 
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fully- developed  flowers,  which  is  explicable  by  the 
greater  vitality  of  the  buds. 

6.  That  flowers  left  in  inert  gas  disengage  smnll 
quantities  of  carbonic  acid. 

7.  Finally,  the  pistil  and  stamens,  which  possess  the 
greatest  vitality  of  any  part  of  the  flower,  consume  the 
greatest  quantity  of  oxygen  and  produce  the  largest 
propot  lion  of  carbonic  acid. — Comptes  Pcndus,  lviii., 
1206.  64. 


EXAMINING  BOARDS. 

(Coutinutd  ftrem  page  140.) 

SCOTLAND. 

TnK  Scottish  Schools  open  on  November  1. 

UNIVERSITY  OF  EDINBURGH. 

Professor  of  Chemistry. — Dr.  Lyon  Playfair,  C.B., 

ROYAL  COLLEGES  OF  PHYSICIAN8  AND 
SURGEONS,  EDINBURGH. 

1 110  following  Courses  of  Lectures  in  connection  with 
these  Colleges  are  delivered: — 

Chemistry  (School  of  Arts,  Adam  Square),  lon.m., 
Dr.  Stevenson  Macadam ; Practical  Chemistry  and 
Analytical  Chemistry,  9 a.m.  till  5 p.m.,  Dr.  Stevenson 
Macadam  (at  Surgeons’  Hall);  Chemistry  (4,  High 
School  Yards),  1 1 a.m.,  Dr.  A.  C.  Browu  ; Practical 
Chemistry  and  Analytical  Chemistry,  9 a.m.  till  5 p.m., 
Dr.  A.  C.  Brown  (4,  High  School  Yards). 

Practical  Chemistry,  3/.  3s. ; Analytical  Chemistry,  2/. 
a month,  5/.  for  three  months,  or  10L  for  the  Session  of 
six  months. 

Practical  and  Analytical  Chemistry,  Dr.  Stevenson 
Macadam  (at  Surgeons’  Hall)  j Practical  and  Analytical 
Chemistry,  Dr.  A.  C.  Brown  (4,  High  School  Yards). 

’ UNIVERSITY  OF  GLASGOW. 

Professor  of  Chemistry. — Thomas  Anderson,  M.D., 
F.K.S.K , F.C.S.,  Ac. 

Assistants. — Edmund  J.  Mills,  B.Sc.,  F.C.S.,  tutor; 
Mngnus  M.  Tair,  F.C.S. ; William  A.  Dixou,  F.C.S.; 
Walter  Stewart. 

The  Courses  of  Chemical  Instruction  given  by  l)r. 
Anderson  are  intended  to  afford  to  the  Student  tho 
means  of  acquiring  a thorough  knowledge  of  the  Science 
of  Chemistry,  and  its  applications  to  Medicine  and  tho 
different  branches  of  the  useful  arts. 

In  addition  to  the  Lectures,  the  class  is  divided  into 
small  sections,  which  meet  separately, and  receive  tutorial 
instruction  from  Mr.  Mills. 

At  certain  periods  during  the  Course,  written  exercises 
arc  prescribed,  some  to  be  done  at  home  and  others  in  the 
lecture-room,  and  without  the  aid  of  books  or  notes. 

The  Course  of  Practical  Instruction  in  the  Laboratory 
is  arranged  in  such  a manner  as  to  lead  the  Student 
tli tough  a complete  series  of  Analytical  operations. 

Tho  fundamental  instructions  arc  the  same  for  every 
pupil,  whatever  may  bo  tho  ultimate  object  of  his  studies ; 
hut  alter  he  has  acquired  n competent  knowledge  of  the 
general  methods  of  analysis,  and  a sufficient  amount  of 
practical  skill,  the  course  for  each  student  diverges  into 
the  particular  department  of  the  science,  or  its  practical 
application  to  Medicine,  Agriculture,  or  the  Manufac- 
turing Arts,  which  ho  may  desire  to  prosecute. 

Students  can  enter  the  Laboratory  at  any  time 
throughout  the  year. 


The  Laboratory  Fee  is  4/.  4s.  for  threo  months ; for 
the  Course  of  Lectures,  3/.  38. 

ANDERSON’S  UNIVERSITY,  GLASGOW. 

Professor  of  Chemistry. — Dr.  Penny. 

The  Winter  Course  of  Scientific  Lectures  on  Che- 
mistry will  be  commenced  on  Tuesday,  November  1,  at 
10  a.m. 

Instruction  in  Practical  Chemistry  and  Analysis  in  the 
Laboratory,  daily  from  1 1 till  4. 

The  Private  Laboratory  for  Commercial  Analyses  and 
Assays  is  open  daily  throughout  the  year. 

Evening  Course  of  Popular  Lectures  on  Inorganic  Che- 
mistry, with  special  reference  to  the  Industrial  Arts,  on 
Fridays,  commencing  November  4,  at  8.30. 

Evening  Course  of  Practical  Chemistry,  on  Thursdnj's, 
at  7. 

GLASGOW  MECHANICS’  INSTITUTION. 

Lecturer  on  Chemistry.  — Dr.  Wallace,  F.R.S.E., 
F.C.S. 

Assistants. — William  Younger  and  George  Gatherall. 

The  Laboratory  is  open  daily,  Saturdays  excepted,  for 
instruction  in  Practical  and  Analytical  Chemistry  as 
applied  to  the  Arts,  Manufactures,  Mining,  and  Agri- 
culture. Students  may  join  at  any  time  throughout 
the  year.  Fee  for  six  months,  10 1.  tos. 

A Course  of  Lectures  on  Chemical  Technology  will  bo 
commenced  on  Tuesday,  October  4,  at  half-past  8 p.m. 

An  Evening  Prnctical  Class  for  Students  conucctcd 
with  Mining  and  Metallurgical  operations  will  be  com- 
menced on  Wednesday,  November  2,  at  half-post  7 p.m. 

LABORATORY  AND  LECTURE  ROOM, 

108,  INGRAM  STREET,  GLASGOW. 

A.  T.  Machnttie,  Ph.l).,  F.C.S. 

Daily  Lectures  on  Chemistry. — Six  months’  Course. 
Fee  2/.  is.  Beginning  on  Tuesday,  November  x , at  10  a.m. 

Analytical  Chemistry. — Daily  from  9 a.m.  till  5 p.m., 
beginning  November  1. 

These  Classes  qualify  for  the  various  Medical  and 
Public  Boards. 

Evening  Classes.-—  Course  of  Twenty- five  Lectures  on 
Inoryanic  Chemistry  in  tho  Lccturc-hnil  of  the  Glasgow 
Athemeum,  on  Tuesday  evenings  at  8,  beginning  on 
November  t.  The  Laboratory  is  open  on  Wednesdays 
and  Thursdays,  from  7 till  9 p.m.,  for  instruction  in 
Analytical  and  Practical  Chemistry. 

EVENING  SCIENCE  CLASSES. 

CARLTON  PLACE  SECULAR  SCHOOL, 
GLASGOW. 

Teacher. — John  Mayer,  F.C.S. 

Chemistry  and  Metallurgy,  especially  with  the  view 
of  passing  the  Examinations  of  the  Society  of  Arts  and 
tho  Government  Department  of  Science  and  Art. 

Lectures  on  Tucsdav  and  Thursday,  at  8 p.m. 

ABERDEEN. 

Chemistry. — Professor  Brazier. 

ST.  ANDREWS. 

Chemistry. — M.  Foster  Ileddle,  M.D. 


IRELAND. 

DUBLIN.— TRINITY  COLLEGE. 
Professor  of  Chemistry. — Dr.  J.  Apjohn. 

The  Laboratory  is  open  through  tho  year. 

CATHOLIC  UNIVERSITY. 

Prifessor  of  Chemistry. — Dr.  W.  K.  Sullivan. 

CARMICHAEL  SCHOOL  OF  MEDICINE. 
Lecturer  on  Chemistry  — Dr.  Davy. 

Practical  Chtun ally  in  the  xt  turner. 
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LEDWICH  SCHOOL  OF  MEDICINE. 
Lecturer  on  Chemistry. — Dr.  Cameron. 

Practical  Chemistry  in  the  summer. 

ROYAL  COLLEGE  OF  SURGEONS. 

Lecturer  on  Chemistry. — l)r.  Barker. 

Laboratory  open  throughout  the  year. 

QUEEN'S  COLLEGE,  BELFAST. 
Professor  of  Chemistry. — Dr.  Andrews. 

QUEEN'S  COLLEGE,  CORK. 

Professor  of  Chemistry Dr.  Blyth. 

QUEENS  COLLEGE.  GALWAY. 
Professor  of  Chemistry. — Dr.  T.  IT,  Rowncv. 

A Laboratory  for  practical  instruction  is  attached  to 
all  the  Queen's  Colleges.  The  usual  Practical  Course  for 
the  Medical  . jards  is  given  in  the  summer.  The  Winter 
Session  in  Ireland  commence*  at  November. 


PROCEEDINGS  OF  SOCIETIES. 


BRITISH  ASSOCIATION. 

Address  by  Sir  Chaklks  Ltell,  Part LL.D.,  D.C.L., 

F.R.8.,  &c.,  President.  {Delivered  before  the  Members  of 

the  Association  at  Bath,  September  14,  1864.) 

(Continued  from  page  144.) 

But  there  are  other  characters  in  the  structure  of  the 
earth's  crust  more  mysterious  in  their  nature  than  the 
phenomena  of  metalliferous  veins,  on  which  the  study  of 
hot  springs  has  thrown  light — I allude  to  metamorphism 
of  sedimentary  rocks. 

Various  experiments  have  led  to  the  conclusion  that 
the  minerals  which  enter  most  largely  into  the  composition 
of  the  metamorphic  rocks  have  not  been  formed  by  crystal- 
lising from  a state  of  fusion,  or  in  the  dry  way,  but  that 
they  have  been  derived  from  liquid  solutions,  or  in  the 
wet  way — a process  requiring  a fur  less  intense  degree  of 
heat.  Thermal  springs,  charged  with  carbonic  acid  and 
with  hydro-fluoric  acid  (which  last  is  often  present  in 
small  quantities),  are  powerful  causes  of  decomposition 
and  chemical  reaction  in  ro<  ks  through  which  they  perco- 
late. If,  therefore,  large  bodies  of  hot  water  permeate 
mountain-masses  at  great  depths,  they  may  in  the  course 
of  ages  superinduce  in  them  a crystalline  structure  ; and 
in  some  cases  strata  in  a lower  position  and  of  older  date 
may  be  comparatively  unaltered,  retaining  their  fossil 
remains  undefaced,  while  newer  rocks  are  rendered  meta- 
rnorphic.  This  may  happen  where  the  waters,  after 
passing  upwards  for  thousands  of  feet,  meet  with  some 
obstruction,  as  in  the  case  of  the  Wheal  Clifford  spring, 
causing  the  same  to  be  laterally  diverted  so  as  to  percolate 
the  surrounding  rocks.  The  efficacy  of  such  hydro-thermal 
action  has  been  admirably  illustrated  of  late  years  by  the 
experiments  and  observations  of  Senarmont,  Daubree, 
Delease,  Sclieerer,  Sorbv,  Sterry  Hunt,  and  others. 

The  changes  which  Daubree  has  shown  to  have  been 
produced  by  the  alkaline  waters  of  Plombi&rcs,  in  the 
Vosges,  are  more  especially  instructive.  These  thermal 
waters  have  a temperature  of  160°  F.,  and  were  conveyed 
by  the  Romans  to  baths  through  long  conduits  or  aque- 
ducts. The  foundations  of  some  of  their  works  consisted 
of  a bed  of  concrete  made  of  lime,  fragments  of  brick,  and 
sandstone.  Through  this  and  other  masonry  the  hot 
waters  have  been  percolating  for  centuries,  and  have  given 
rise  to  various  zeolites— apophy llite  and  ehabazite  among 
others  ; also  to  calcareous  spar,  arragonite,  and  tiuor  spar, 
together  with  siliceous  minerals,  such  as  opal — all  found 
in  the  interspaces  of  the  bricks  and  qiortar,  or  constituting 
part  of  their  rearranged  materials.  The  quantity  of  heat 
brought  into  action  in  this  instance  in  the  course  of  2000 
years  has,  no  doubt,  been  enormous,  although  the  inten- 
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sity  of  it  developed  at  any  one  moment  has  been  always 

inconsiderable. 

The  study,  of  late  years,  of  the  constituent  parts  of 
granite  has  in  like  manner  led  to  the  conclusion  that  their 
consolidation  has  taken  place  at  temperatures  far  below 
those  formerly  supposed  to  be  indispensable.  Guitar 
Rose  has  pointed  out  that  the  quartz  of  granite  has  the 
specific  gravity  of  a*6,  which  characterises  silica  when  it 
is  precipitated  from  a liquid  solvent,  and  not  that  inferior 
density,  namely  2*3,  which  belongs  to  it  when  it  cools  and 
solidities  in  the  dry  way  from  a state  of  fusion. 

But  some  geologists,  when  made  aware  of  the  interven- 
tion on  a large  scale,  of  water,  in  the  formation  of  the 
component  minerals  of  the  granitic  and  volcanic  rocks, 
appear  of  late  years  to  have  been  too  much  disposed  to 
dispense  with  intense  heat  when  accounting  for  the  for- 
mation of  the  crystalline  and  unstratified  rocltB.  Aswa'er 
in  a state  of  solid  combination  enters  largely  into  the 
aluminous  and  some  other  minerals,  and  therefore  plays 
no  small  part  in  the  composition  of  the  earth's  crust,  it 
follows  that,  when  rocks  are  melted,  winter  must  be  pre- 
sent, independently  of  the  supplies  of  rain-water  and  sea- 
water  which  find  their  way  into  the  regions  of  subterranean 
heat.  But  the  existence  of  water  under  great  pressure 
affords  no  argument  against  our  attributing  an  excessively 
high  temperature  to  the  muss  with  which  it  is  mixed  up. 
Still  less  does  the  point  to  which  the  melted  mutter  must 
be  cooled  down  before  it  consolidates  or  crystallises  into 
I luva  or  granite  afford  any  test  of  the  degree  of  heat  which 
the  same  matter  must  have  acquired  when  it  was  melted 
and  made  to  form  lakes  and  seas  in  the  interior  of  the 
earth’s  crust. 

We  learn  from  Bunsen's  experiments  on  the  Grest 
Geyser,  in  Iceland,  that  at  the  depth  of  only  seventy-four 
feet,  at  the  bottom  of  the  tube,  a column  of  water  maybe 
in  a state  of  rest,  and  yet  possess  a heat  of  ixou  Centi- 
grade, 01  148^'  F.  What,  then,  may  not  the  temperature 
of  such  water  be  at  the  depth  of  a few  thousand  feel? 
It  might  soon  attain  a white  heat  under  pressure  ; and  as 
to  lava,  they  who  have  beheld  it  issue,  as  1 did  in  1858,  from 
the  south-western  flanks  of  Vesuvius,  with  a surface  white 
and  glowing  like  that  of  the  sun,  and  who  have  fell  the 
scorching  heat  which  it  radiates,  will  form  a high  con- 
ception of  the  intense  temperature  of  the  same  lava  at  the 
bottom  of  a vertical  column  several  miles  high,  and  com- 
municating with  a great  reservoir  of  fused  matter,  which, 
if  it  were  to  begin  at  once  to  cool  down,  and  were  never 
to  receive  future  accessions  of  heat,  might  require  a whole 
geological  period  before  it  solidified.  Of  such  slow  re- 
frigeration hot  springs  may  be  among  the  most  effective 
instruments,  abstracting  slowly  from  the  subterranean 
molten  mass  that  heat  which  clouds  of  vapour  are  seen  W 
carry  off  in  a latent  form  from  a volcanic  crater  during  sn 
eiuption,  or  from  a lava-stream  during  its  solidification. 
It  is  more  than  forty  years  since  Mr.  Sc  rope,  in  his  work 
on  volcanoes,  insisted  on  the  important  part  which  water 
plays  in  an  eruption,  when  intimately  mixed  up  with  the 
component  materials  of  lava,  aiding,  as  lie  6uppuscd,  in 
giving  mobility  to  the  more  solid  materials  of  the  fluid 
mass.  But  when  advocating  this  igneo-aqueous  theory, 
he  never  dreamt  of  impugning  the  Huttonian  doctrine 
to  the  intensity  of  heat  which,  the  production  of  the  un- 
stratitied  rocks,  those  of  the  plutonic  class  especially* 
implies. 

The  exact  nature  of  the  chemical  changes  which  hydro- 
thermal  action  may  effect  in  the  earth’s  interior  will  long 
remain  obscure  to  ub,  because  the  regions  where  they  take 
place  arc  inaccessible  to  man ; but  the  manner  in  which 
volcanoes  have  shifted  their  position  throughout  a vast 
series  of  geological  epochs— becoming  extinct  in  one  region 
and  breaking  out  in  another— may,  perhaps,  explain  the 
increase  of  heat  as  we  descend  towards  the  interior,  with- 
out the  necessity  of  our  appealing  to  an  origiuol  centnl 
heat  or  the  igneous  fluidity  of  the  earth’s  nucleus. 
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Wo  have  omitted  those  portions  of  the  President’s 
Address  which  do  not  particularly  rclite  to  chemistry  or 
physical  science,  and  now  proceed  to  give  the  opening 
address,  by  Dr.  Odling,  before  the  Chemical  Section. 

Section  B.— Chemical  Science. 

President.— W.  Odling.  M.B.,  F.H.S.,  F.C.S. 

Vie ■ - Presidents. — Sir  1).  C.  Brodie,  Bart,  F.R.S. ; C. 

G.  B Daubeny,  M.D  , F.R.8.;  J.  H.  Gladstone,  Ph.D., 
F.R.S.  ; A.  W.  Williamson,  Ph.D.,  F.R.S. 

Secretaries. — Professor Liveing,  M.A.,F.C.S.;  A.  Vernon 
Harcourt,  M.A.,  F.C.S. ; Robert  Biggs. 

Committee. — F.  A.  Abel,  F.R.S.;  l)r.  Attfield,  F.C.S.; 
A.  R.  Catton ; H.  Deane,  F.L.S. ; B.  Edwards,  Ph.D.  ; 
J.  P.  Gassior,  F.R.S. ; E.  A.  Hadow,  F.C.S. ; G.  \V\ 
Knox,  B.  Sc. ; S.  Macadam,  F.R.S.E. ; II.  M.  Noad, 
PhD.,  F.R.S.;  B.  H.  Paul,  Ph.D.;  Professor  lloseoe ; 

H.  C.  Sorby,  F.R.S.  ; C.  Tomlinson  ; Professor  Tennant; 
Professor  Voelcker;  R.  Warrington,  F.lt.S. ; P.  Worsley. 

Thursday , September  15,  1864. 

The  President,  on  rising  to  deliver  his  opening  address, 
was  received  with  applause.  He  said  : — 

At  the  Leeds  meeting  of  the  British  Association  in  1858, 
Sir  John  Herschel,  the  then  president  of  the  chemical 
section,  opened  its  proceedings  with  an  introductory  address 
of  singular  interest,  and  thereby  established  a precedent 
which,  with  a single  exception,  has  been  uniformly  fol- 
lowed by  successive  occupants  of  the  position  which  I 
have  now  the  honour  to  hold.  Following  in  hit  footsteps 
lonyo  interval!",  I in  my  turn  now  venture  upon  a few 
words  of  introduction  to  the  proper  business  that  we  have 
in  hand.  In  the  first  place,  I may  congratulate  the  section  1 
upon  the  presence  among  us  of  so  many  distinguished 
chemists,  including  several  of  my  more  immediate  pre- 
decessors. I need  scarcely  express  the  personal  gratifica- 
tion I feel  at  meeting  them  here,  nor  say  how  much  their 
presence  relieves  me  from  the  feeling  of  responsibility 
and  celf-mistrust  with  which  I undertook  the  honourable 
office  so  kindly  entrusted  to  me  by  the  committee,  feeling 
now  that  upon  every  occasion  of  difficulty  I shall  have 
them  to  apply  to  for  counsel  and  assistance. 

After  the  gteat  diversity,  or  rather  antagonism,  of 
opinion  which  has  existed  for  the  last  dozen  years  or  so,  1 
am  almost  bound  to  take  a somewhat  prominent  notice  of 
the  substantial  agreement  which  now  prevails  among 
English  chemists  os  to  the  combining  proportions  of  the 
elementary  bodies,  and  the  molecular  weights  of  their 
most  important  compounds.  The  present  unanimity  of 
opinion  on  this  fundamental  subject  among  those  who  have 
given  it  their  attention  is,  I conceive,  greater  than  has  ever 
been  the  case  since  Dalton  published  his  New  System  of 
Chemical  Philosophy  more  than  half  a century  ago.  As 
yet,  itideid,  the  unanimity  of  practice  falls  considerably 
short  of  the  unanimity  of  belief,  but  even  in  this  direc- 
tion great  progress  is  being  made,  to  which  the  publica- 
tion of  Miller’s  “Elements  of  Chemistry,”  Watt’s 
“ Dictionary  of  Chemistry,”  and  Hofmann's  “Jury  ltepoTt 
on  the  Chemical  Products  in  the  Great  Exhibition,”  will 
doubtless  give  a yet  stronger  impetus.  As  was  well 
observed  by  Dr.  Miller  at  a previous  meeting  of  this  Asso- 
ciation, “ Chemistry  is  not  merely  a science,  it  is  also  an 
art  which  has  introduced  its  nomenclature  and  its  nota- 
tion into  our  manufactories,  and  in  some  measure  even 
into  our  daily  life.”  Hence  the  great  difficulty  of  effecting 
a speedy  change  in  chemical  usages  alike  so  time  honoured 
and  intimately  ramified.  I propose,  with  your  permission, 
to  make  a few  remarks  upon  the  history  of  this  chemical 
reformation,  more  especially  in  connection  with  certain 
points  which  some  of  its  most  distinguished  leaders  have 
scarcely,  I think,  correctly  estimated. 

From  the  time  when  Dalton  first  introduced  the  expres- 
sion “ atomic  weight,”  up  to  the  year  1842,  when  Gerhardt 
announced  his  views  upon  the  molecular  constitution  of 


water,  there  does  not  seein  to  have  been  any  marked 
difference  of  opinion  among  chemists  as  to  the  combining 
proportions  of  the  principal  elements.  That  1 part  by 
weight  of  hydrogen,  united  with  36  parts  by  weight  of 
chlorine  to  form  a single  molecule  of  hydrochloric  acid, 
and  with  8 parts  by  weight  of  oxygen  to  form  a single 
molecule  of  water,  was  ihe  notion  both  of  Berzelius 
and  Ginelin,  who  may  be  taken  as  representatives  of  the 
two  chief  Continental  schools  of  theoretic  chemistry. 
There  was,  indeed,  no  difference  of  opinion  whatever  be- 
tween them  as  to  the  combining  proportions  of  the  three 
dements.  Using  the  hydrogen  scale  of  numbers,  both 
chemists  represented  the  combining  proportion  of  hydrogen 
os  1,  that  of  chlorine  as  36,  and  that  of  oxygen  as  8.  Both, 
moreover,  represented  the  molecular  weight  of  hydro- 
chloric acid  as  37,  and  the  molecular  weight  of  water  as  9. 
True  it  is  that  Berzelius  professedly Tegarded  the  single 
combining  proportions  of  hydiogen  and  chlorine  as  con- 
sisting each  of  two  physical  atoms;  but  since  the  two 
atoms  of  hydrogen,  for  instance,  which  constitute  the  ono 
combining  proportions  of  hydrogen,  were  chemically  in- 
separable from  one  another,  they  were  really  tantatnuuut 
to  one  atom  only  of  hydrogen,  and,  as  a matter  of  fact, 
were  always  employed  hy  Berzelius  as  representing  the 
single  chemical  atom  of  hydrogen,  or  its  smallest  actual 
combining  proportion. 

Distinguishing  thus,  between  the  physical  atom  and  the 
combining  proportion,  Berzelius’  recognition  of  the  truth 
that  equal  volumes  of  the  elementary  gases  eontain  an 
equal  number  of  atoms  was  utterly  barren.  But  identify- 
ing the  physical  atom  with  the  combining  proportion, 
Gerhardt’s  recognition,  or  rather  establishment  of  the 
broader  truth,  that  equal  volumes  of  nil  gases,  elementary 
and  compound,  contain  the  same  number  of  atoms,  has 
been  in  the  highest  degree  prolific.  From  Gerhiirdt’a 
division  of  volatile  bodies  into  a majority  whose  recognised 
molecules  corresponded  respectively  with  four  volumes  of 
vapour,  and  a minority,  whose  recognised  molecules  cor- 
responded respectively  w ith  but  two  volumes ; and  from 
his  proposal,  in  conjunction  with  Laurent,  to  double  the 
molecular  weights  of  these  last,  bo  aa  to  make  the  mole- 
cules of  all  volatile  bodies,  simple  and  compound,  corre- 
spond each  with  four  volumes  of  vapour,  must,  I conceive, 
be  traced  the  development  by  himself  and  others  of  the 
matured  views  on  chemical  philosophy  which  now* 
prevail.  With  every  respect  for  my  predecessor  in 
this  chair,  and  for  the  accomplished  author  of  the 
" Lecons  dc  Philosophic  f'himique,”  from  neither  of  whom 
do  I ever  venture  to  differ  without  fear  and  trembling,  I 
cannot  join  with  them  ill  regarding  the  initiation  of 
Gerhardl’s  system  as  an  imperfect  return,  and  its  remark- 
able maturation  in  these  recent  days  ns  a more  complete 
return  to  the  notions  of  Berzelius.  It  is  true  that  the 
elementary  weights  now  employed,  with  the  exception  of 
those  for  some  half-dozen  metals,  arc  identical  w ith  the 
atomic  weights  of  Berzelius,  but  so  different  are  they 
from  his  combining  weights,  that  fully  four-fifths  of  all 
known  compounds  have  to  be  expressed  by  formula) 
entirely  different  from  his ; namely,  all  those  bodies,  with 
but  a very  few  exceptions,  into  which  hydrogen,  fluorine, 
chlorine,  bromine,  iodine,  nitrogen,  phosphorus,  arsenic, 
boron,  and  the  metals  lithium,  sodium,  potassium,  stiver, 
and  golt,  enter  as  constituents.  Fully  admitting  that  the 
new  system  of  atomic  weights,  as  it  now  exists,  is  the 
joint  product  of  many  minds,  fully  admitting  that  it  owes 
its  present  general  acceptance  chiefly  to  the  introduction 
of  the  water  type  hy  Williamson  during  Gerhardt’s  life- 
time, and  the  recognition  of  diatomic  metals  by  Wtirtx 
and  Cannizzaro  after  his  decease,  and  fully  admitting, 
moreover,  that  some  of  Gerhardt’s  step*  in  the  develop- 
ment of  his  unitary  system  were  decidedly,  though  per- 
haps excusably,  retrograde,  I yet  look  upon  him,  not  I 
trust  with  the  lond  admiration  of  the  pupil,  but  the  calm 
judgment  of  the  chemist,  as  being  the  great  founder  of 
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that  modern  chemical  philosophy,  in  the  general  spread  of 
which  I have  already  ventured  to  congratulate  the  members 
of  the  section. 

Prior  to  the  time  of  Gerhardt,  the  selection  of  molecular 
weights  for  different  bodies,  elementary  and  compound, 
had  been  almost  a matter  of  hazard,  ltelying  conjointly 
upon  physical  end  chemical  phenomena,  he  first  esta- 
blished definite  principles  of  selection,  by  pointing  out  the 
considerations  upon  which  the  determination  of  atomic 
weights  must  logically  depend,  ltelying  upon  these 
principles,  he  established  his  classification  of  the  non- 
metallic  elements  into  monhydrides  represented  by  chlorine ; 
dihydrides  represented  by  oxygen ; terhydrides  represented 
by  nitrogen,  &c. ; and  relying  upon  the  same  principles, 
but  with  a greatly  increased  knowledge  of  phenomena, 
later  chemists  have  given  to  his  method  a development 
and  unity,  more  especially  as  regards  the  metallic  elements, 
which  have  secured  for  the  new  system  the  impregnable 
and  acknowledged  position  which  it  at  present  occupies. 
The  comparative  unanimity  which  prevailed  before  the 
time  of  Gerhardt  was  the  unanimity  of  submission  to 
authority,  but  the  greater  unanimity  which  now  prevails 
is  the  unanimity  of  conviction,  consequent  upon  an  inter- 
mediate period  of  solitary  insurrection,  general  dis- 
turbance and  ultimate  triumph. 

Hearing  in  mind  how  much  the  origin  of  the  new  system 
by  Gerhardt,  and  its  completion  by  his  colleagues  and  dis- 
ciples arc  due  to  a correct  appreciation  of  the  harmony  sub- 
sisting between  chemical  and  physical  relations,  wc  cannot 
but  give  a hearty  welcome  to  any  large  exposition  of  mixed 
chemico-physical  phenomena;  and  whether  or  not  we  agree 
with  all  his  conclusions,  there  can  be  but  one  opinion  as  to 
the  obligation  chemists  are  under  to  Professor  Kopp,  of 
Giessen,  for  the  great  addition  he  has  recently  made  to  our 
knowledge,  and  means  of  obtaining  a further  knowledge 
of  what  has  hitherto  been  but  a veiy  limited  subject— 
namely,  specific  heat. 

The  agreement  of  chemists  as  to  the  elemental  atomic 
weights  is  tantamount  to  an  agreement  among  them  as  to 
the  relative  quantities  of  the  different  kinds  of  matter 
which  shall  bo  represented  by  the  different  elemental 
symbols,  and  this  brings  me  to  the  subject  of  chemical 
notation.  At  one  time  many  chemists,  even  of  consider- 
able eminence,  believed  and  taught  that  Gerhardt’s  refor- 
mation had  reference  mainly  to  notation,  and  not  to  the 
association  and  interpretation  of  phenomena,  and  it  became 
rather  a fashion  among  them  to  declaim  against  the  puerili- 
ties of  notational  questions.  That  the  idea  is  of  far  greater 
importance  than  the  mode  of  expressing  it  is  an  obvious 
truism  ; but,  nevertheless,  the  mode  of  expression  has  an 
importance  of  its  own  as  facilitating  the  spread  of  the  idea, 
and  more  especially  its  developmont  and  procreation.  It 
has  been  well  asked,  in  what  position  would  the  science  of 
arithmetic  have  been  but  for  the  substitution  of  Arabic  for 
Roman  numerals,  the  notation  in  which  value  is  expressed 
by  the  change  in  position  for  that  in  which  it  is  expressed 
mainly  by  the  repetition  of  a few  simple  signs. 

It  is  unfortunately  too  true  that  chemical  notation  is  at 
present  in  anything  but  a satisfactory  state.  The  much- 
used  sign  of  addition  is,  I conceive,  about  the  last  one 
would  deliberately  select  to  represent  the  fine  idea  of 
chemical  combination,  which  seems  allied  rather,  I should 
say,  to  on  interpenetration  than  to  a coarse  apposition  of 
atoms.  The  placing  of  symbols  in  contiguity,  or  simply 
introducing  a point  between  them,  as  indicative  of  a sort 
of  multiplication  or  involution  of  the  one  atom  into  the 
other,  is,  I think,  far  preferable ; but  here,  as  pointed  out 
by  Sir  John  Herschcl,  we  violate  the  ordinary  algebraic 
understanding,  which  assigns  very  different  numerical 
value  to  the  expressions  zy  and  x + y respectively.  I 
know,  indeed,  that  one  among  us  has  been  engaged  for 
some  years  post  in  conceiving  and  working  out  a new  and 
strictly  philosophical  system  of  chemical  notation  by  means 
of  actual  formula,  instead  of  mere  symbols,  and  I am  sure 


that  I only  express  the  general  wish  of  the  section  wheal 
ask  Sir  Benjamin  Brodie  not  to  postpone  the  publication 
of  his  view  s for  a longer  time  than  is  absolutely  necessary 
for  their  sufficient  elaboration. 

In  any  case,  however,  the  symbolic  notation  at  present 
employed,  with  more  or  less  modification  of  detail,  must 
continue  to  have  its  peculiar  uses  as  an  instrument  of  in- 
terpretation, and  hence  the  importance  of  our  endeavouring 
to  render  it  more  precise  in  meaning  and  consistent  in  its 
application.  Many  of  its  incongruities  belong  to  the  very 
lowest  order  of  convention ; such,  for  example,  as  the 
custom  of  distinguishing  between  the  representation  of 
so-called  mineral  and  organic  compounds,  one  particular 
sequence  of  symbols  being  habitually  employed  in  repre- 
senting the  compounds  of  carbon,  and  an  entirely  different 
sequence  of  symbols  in  representing  the  more  or  less  ana- 
logous compounds  of  all  other  elements.  Now  that  organic 
and  mineral  chemistry  are  properly  regarded  as  forming 
one  continuous  whole,  a conclusion  to  which  Kolbe’s  re- 
searches on  sulphuretted  organic  bodies  hate  largely  con- 
tributed, it  is  high  time  that  such  relics  of  the  ancient 
superstition,  that  organic  and  mineral  chemistry  were 
essentially  different  from  one  another,  should  be  done  away 
with. 

Although  during  the  past  year  the  direct  advance  of  that 
crucial  organic  chemistry,  the  synthesis  of  natural  organic 
bodies,  has  not  been  striking,  yet,  on  the  other  hand, 
its  indirect  advance  has,  1 submit,  been  very  considerable. 
Several  of  the  artificially  produced  organic  compounds 
at  first  thought  to  be  identical  with  those  of  natural  orixin, 
have  proved  to  be,  as  is  well  known,  not  identical,  out 
only  isomeric  therewith.  Hence,  reculer pour  mieux  tauter, 
chemists  have  been  stepping  back  a little  to  examine  more 
intimately  the  construction  both  of  natural  organic  bodici 
and  of  their  artificial  isomers.  The  synthetic  power  haring 
been  attained  of  putting  the  bricks  together  in  almost  any 
desired  way,  it  is  yet  necessary,  in  order  to  construct 
some  particular  biological  product,  to  first  learn  the  way 
in  which  its  constituent  bricks  have  been  naturally  put 
together.  Wo  accordingly  find  the  study  of  isomerism, 
or  what  comes  to  the  same  thing,  the  study  of  the  intimate 
construction  of  iho  bodies,  is  assuming  an  importance 
never  before  accorded  to  it.  Isomerism  is,  in  fact,  the 
chemical  problem  of  the  day,  and  concurrently  with  its 
rapidly  advancing  solution,  through  the  varied  endeavours 
of  many  workers,  will  be  the  advance  in  rational  organic 
synthesis. 

It  is  curious  to  note  the  oscillations  of  opinion  in  refe- 
rence to  this  subject.  Twenty  ycarB  ago  the  molecular 
constitution  of  bodies  was  perceived  by  a special  instinct 
simultaneously  with,  or  even  prior  to,  the  establishment 
of  their  molecular  weights.  Then  came  an  interval  of 
scepticism,  when  the  intimate  constitution  of  bodies  wo* 
maintained  to  be  not  only  unknown,  but  unknowable. 
Now,  we  have  a period  of  temperate  reaction  not  recog- 
nising the  desired  knowledge  as  unattainable,  but  only  as 
difficult  of  attainment.  And  in  this,  as  in  many  other 
instances,  we  find  evidence  of  the  healthier  state  of  mind 
in  which  now  more  perhaps  than  ever  the  first  principles 
of  chemical  philosophy  are  explored.  Speculation,  indeed, 
is  not  less  rife,  and  scarcely  less  esteemed  than  formerly, 
but  is  now  seldom  or  never  mistaken  for  ascertained 
truth.  Scepticism,  indeed,  still  prevails,  not,  however, 
the  barren  scepticism  of  contentment,  but  the  fertile 
scepticism  which  aspires  .to  greater  and  greater  certainly 
of  knowledge. 

Chemical  science  is  advancing,  I believe,  not  only  more 
rapidly,  but  upon  a surer  basis  than  heretofore ; and  while, 
with  every  advance,  the  prospect  widens  before  our  eyes, 
so  that  wc  become  almost  alarmed  at  contemplating  what 
those  who  come  after  us  will  have  to  learn,  wc  console  our- 
selves with  the  determination  that  their  labour  of  unlearn* 
ing  shall  be  as  little  os  possible,  far  less,  we  hope,  than 
what  we  in  our  time  have  had  to  experience. 
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At  the  conclusion  of  the  President’s  address  the  follow- 
ing papers  were  read*  : — 


Professor  Wanklyn — On  the  Composition  of  Certain 
Organic  Dyes. 


Dr.  Gladstone — Report  of  the  Committee  on  the  Applica- 
tion of  Gun-cotton  to  Warlike  Purposes. 

Dr.  Miller—  On  the  Analysis  of  a Hot  Spring  containing 
Lithium  and  Ceesium  in  Wheal  Clifford. 

Dr.  Daubeny — On  the  Bath  Waters . 

Dr.  Paul — Note  on  Some  of  the  Constituents  of  the  Oil 
known  as  Crude  Paraffin  Oil . 

Friday,  September  16,  1864. 

On  Friday  the  following  papers  were  read  in  Section  B : 

Rev.  G.  F.  Browne — On  the  Prismatic  Formation  of  Ice. 

A.  R.  Catton — On  the  Direct  Conversion  of  Acetic  Acid 
into  Butyric  and  Caproic  Acids. 

Dr.  W.  Bird  Herapath — On  a New  Method  of  Discover- 
ing the  Hydrogen  Compounds  of  Arsenic,  Sulphur,  Anti- 
mony, and  Phosphorus  when  in  Company  as  a Mixed  Gas. 

Dr.  T.  Anderson — On  some  Bituminous  Substances. 

Stewart  Clark  — Description  of  an  Apparatus  for  Esti- 
mating the  Organic  Impurities  in  Atmospheric  Air  end  in 
Water. 

Dr.  Stevenson  Macadam— On  the  Pollution  of  Rivers  by 
the  Sewage  of  Towns. 

Dr.  Henry  Bird — On  the  Utilisation  of  Sewage. 

A deputation  from  the  Chemical  Section  also  attended 
this  morning  in  Section  F,  (Economic  Science  and  Statis- 
tics), when  Mr.  James  Hey  wood  read  a Report  of  a Com- 
mittee of  the  British  Association  on  Uniformity  of  Weights 
and  Measures. 

On  Friday  evening  Professor  Roscoe  delivered  a lecture 
in  the  Theatre  on  The  Chemical  Action  of  Light. 

Saturday,  September  17,  1S64. 

There  was  no  meeting  in  Section  B to-day,  as  a number 
of  members  of  the  Chemical  Section  of  the  British  Asso- 
ciation paid  a visit  to  Bristol  for  the  purpose  of  inspecting 
some  of  the  principal  manufactories.  Amongst  them  were 
Dr.  Odling,  Chairman  of  the  Section,  Sir  Benjamin  Hrodie, 
Professor  Williamson,  Professor  Miller,  Prolessor  Roscoc, 
and  other  distinguished  chemists,  as  well  English  as  foreign. 
After  going  over  Messrs.  Finsel  and  Co.'s  colossal  sugar 
refinery  at  G'ounteralip,  Mcssts.  Panter's  lead  works, 
Messrs.  Powell's  bottle  works,  &c.,  the  visitors  repaired 
to  the  works  of  Christopher  Thomas  and  Brothers,  the  St. 
Philip’s-plain  soap  works,  where  they  were  entertained  at 
a handsome  champagne  luncheon.  Having  done  justice 
to  the  good  things  provided  for  them,  the  visitors  went  1 
over  the  works,  being  accompanied  by  the  partners  and 
by  Mr.  W.  L.  Carpenter,  the  intelligent  chemist  of  the 
establishment. 


Monday,  September  19,  1864. 

The  following  papers  were  read  in  Section  B : — 

A.  R.  Catton — On  the  Molecular  Constitution  of  Carbon 
Compounds. 

Maxwell  Lyte — On  an  Apparatus  for  the  Preservation  or 
Disengagement  of  Sulphuretted  Hydrogen,  Carbonic  Acid  or 
Other  Gases. 

w.  Poole  King — On  the  Premature  Decay  of  the  Frescoes 
in  the  Houses  of  Parliament ; its  Cause  and  Remedy. 

Professor  Tennant — On  the  Colouring  of  Agates. 

Alphonse  Gages — On  the  Artificial  Production  of  Anhy- 
drite. 

Dr.  Phipson — On  the  Black  Stones  which  fell  from  the 
Atmosphere  at  Birmingham. 

Frederick  Field— On  a Specimen  of  Tin  Ore , hitherto 
undescribed. 

Dr.  Williamson—  On  Isomorphism. 

P.  Spence — On  Copper  Smelting. 

Professor  Wanklyn—  On  the  Rational  Formula  of 
Rotaniltne. 


hare  refrained  from  giving  our  own  reports  of  the*c  papers, 
ss  we  hope  to  receire  corrected  copies  of  ail  the  more  important  ones 
from  the  authors.  They  will  appear  under  their  pioper  headings  in 
subsequent  numbers  of  the  Chemical  News. 


Tuesday,  September  20,  1864. 

The  following  papers  were  read  before  the  Chemical 
Section 

Professor  Wanklyn — On  a Curious  Example  of  Etherifi- 
cation. 

A.  Vernon  Harcourt—  On  the  Rate  of  Chemical  Change. 

Professor  Roscoe — On  a Chemical  Photometer  for  Meteoro- 
logical Observation. 

Professor  Roscoe — Contributions  towards  the  Foundation 
of  a Quantitative  Photography. 

T.  Fairley — On  the  Action  of  Hydrogen  upon  Organic 
Polycyanides. 

Professor  Rogers — On  Gas  Tests. 

Dr.  Paul — On  Useful  Applications  of  Slag  from  Iron 
Smelling. 

Wednesday,  Sfpt+nbcr  11,  1864. 

The  following  papers  were  read  before  the  Chemical 
Section : — 

Dr.  G.  Kemp — Memorandum  on  Ozone. 

Wentworth  Scott — On  Some  Probable  New  Sources  of 
Thallium. 

Professor  W.  B.  Rogers — To  Exhibit  the  Inventions  of 
Mr.  Cornelius,  of  Philadelphia,  for  Lighting  Gas  Burners 
by  Electricity. 

A.  C.  Kirk— On  the  Production  of  Cold  by  the  Expansion 
of  Air. 

S.  Mosaman — Some  Obserratims  on  the  Constitution  of 
the  Atmosphere. 

W.  Gee — Acceunf  of  the  Mode  adopted  at  the  Bradford 
Union  for  the  Utilisation  of  Sewage. 

Dr.  Paul—  On  the  Disposal  of  Town  Refuse, 

Alfred  Noble — On  Reaumur's  Porcelain. 

S.  Highloy—  Description  of  a Cheap  Form  of  Automatic 
Regulator  for  the  Electric  Light. 


BRITISH  PHARMACEUTICAL  CONFEBENCE. 

President,  H.  Deaxe,  F.L.S. 

Bath , September  16. 

We  commence  our  notices  of  the  proceedings  of  the  Con- 
, ference  with  an  abstract  of  the  Report  of  the  Committee 
on  “Accidental  Poisoning,”  read  by  Mr.  J.  Raymond 
King  ut  the  third  meeting. 

After  referring  to  the  great  interest  which  the  subject  of 
accidental  poisoning  had  excited  in  the  minds  of  members, 
the  desirability  of  a thorough  im  estigation  of  the  question, 
with  the  object  of  preventing  the  recurrence  of  accidents, 
and  the  difficulties  which  besel  the  question,  the  report 
went  on  to  state  the  course  of  proceeding  adopted  by  the 
Committee  in  order  to  make  the  discussion  of  the  subject 
interesting  and  practical.  The  Committee  thought  it  ad- 
visable that  their  deductions  and  remarks  should  be  based 
upon  the  results  of  statistical  inquiry.  They  carefully 
examined  the  cases  of  accidental  poisoning,  as  reported  in 
the  Pharmaceutical  Journal,  from  July,  1862,  to  June,  1864, 
inclusive.  These  are  twenty-five  in  number,  and  may  be 
thus  summarised  Ten  cases  in  which  the  mistake  was 
committed  by  the  administrator  ; two  by  a surgeon,  one  by 
a wholesale  house,  one  by  a grocer’s  wife,  and  eleven  by 
retail  chemists  or  their  assistants.  The  cases  were  elabo- 
rately detailed  in  the  report ; and  after  a careful  examina- 
tion of  the  merits  of  each,  and  an  intimation  that  the  Com- 
mittee hod  corresponded  with  many  gentlemen  likely  to 
form  an  opinion  on  the  subject,  the  Committee  came  to  the 
following  conclusions  j — 

1.  That  there  are  seventeen  out  of  the  twenty-five  coses 
in  which  there  is  every  reason  to  believe  that  a thoroughly 
effective  poison-bottle  would  have  prevented  the  accident. 

a.  That  there  are  at  least  three  cases  in  which,  had  the 
poison  sold  been  folded  in  black  paper,  and  labelled 
properly,  the  accident  would  not  have  occurred. 
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3.  That  80  per  cent,  of  the  usual  cases  of  accidental 
poisoning  may  be  prevented  by  the  use  of  proper  precau- 
tions. 

4.  That  only  one  of  the  twenty-five  cases  was  the  direct 
result  of  ignorance. 

The  practical  suggestions  and  recommendations  made  by 
the  Committee  may  be  thus  summarised  : — 

1.  That  to  every  one  engaged  in  the  practice  of  phar- 
macy. the  facilities  which  exist  for  acquiring  a theoretical 
as  well  as  a practical  knowledge  of  their  business,  renders 
it  incumbent  upon  them  to  do  all  in  their  power  to 
make  themselves  thoroughly  acquainted  with  their  pro- 
fession, in  order  to  future  safety  and  usefulness. 

а.  That  a separate  and  suitable  part  of  their  shops  or 
premises  be  set  apart  for  dispensing  prescriptions  wherever 
this  has  not  already  been  done. 

3.  That  in  the  dispensing  department  there  be  a reposi- 
torium  toxicorum,  or  poison  cupboard,  with  lock  and  key, 
in  which  should  be  kept  all  the  concentrated  and  virulent 
poisons ; or  a small  bottle  of  each  sufficient  for  present 
use,  the  bottles  being  filled  from  store  bottles,  which 
should  be  kept  in  another  and  larger  store  cupboard  or 
room,  as  required. 

4.  That  the  labels  upon  all  shop  and  store  bottles  be  in 
future  so  placed  that  the  whole  of  the  label  can  be  seen  at 
a glance,  on  the  plan  introduced  by  Messrs.  Ford  and 
Shapland,  of  London,  instead  of  writing  round  the  bottles, 
as  at  present  arranged. 

5.  That  wherever  practicable,  every  prescription  be 
checked  by  a second  person  before  it  is  sent  out. 

б.  That’ liniments,  lotions,  and  all  poisonous  liquids  be 
dispensed  in  bottles  registered  by  Mr.  Mcrrikin,  of  Bath, 
and  called  “ Merrikin’a  Caution  Bottles,”  as  being  in  the 
opinion  of  the  Committee  superior  to  any  other  bottle 
hitherto  used  for  the  purpose,  and  that  the  labels  be 
printed  in  red  ink. 

7.  That  the  more  concentrated  and  potent  poisons,  such 
as  strychnine,  morphia,  prussic  acid,  ffcc.,  should  not  be 
sold  in  an  uumixed  state,  without  a medical  order,  under 
any  circumstances  whatever. 

8.  That  no  poison  be  sold  in  n dangerous  quantity  by 
any  assistant  or  apprentice  without  the  express  sanction 
of  the  principal. 

9.  That  every  poison,  in  addition  to  its  name,  be  dis- 
tinctly marked  “ Poison  ” before  it  is  .sent  out,  excepting 
medicines  dispensed  from  a prescription  where  the  state- 
ment of  the  dose  or  use  of  it  may  be  considered  sufficient. 

10.  That  dry  poisons,  such  as  oxalic  acid,  sugar  of  lead, 
red  and  white  precipitate,  &c.,  be  invariably  folded  in 
black  paper;  and  in  addition  to  the  name  of  the  article, 
that  a label  with  the  word  “ Poison,”  in  bold  white  letters 
on  a black  ground  be  securely  attached  to  each  packet. 

The  report  was  thoroughly  practical,  and  was  well  re- 
ceived by  the  members  of  the  Conference.  It  concluded 
by  a forcible  appeal  to  all  in  any  way  connected  with  the 
practice  of  pharmacy  to  advance  themselves  in  scientific 
as  well  as  practical  knowledge,  to  discourage  as  much  as 
possible  the  long  hours  of  business  to  which  both  em- 
ployers and  employes  are  subject,  thus  weakening  the 
power  of  concentration  of  mind  on  business  matters,  and 
rendering  them  irksome  and  distasteful,  the  consequence 
of  which  might  possibly  he  serious  both  to  themselves  and 
the  public.  The  committee  thankfully  acknowledged  the 
assistance  rendered  by*  correspondents  from  various  parts 
of  the  kingdom,  and  especially  to  the  loctd  secretary  of  the 
Conference,  Mr.  J.  C.  Pooley,  of  Bath,  for  the  aid  rendered 
to  them  in  preparing  and  completing  the  report. 

A long  and  important  discussion  then  ensued.  In  the 
course  of  it  a communication  from  Mr.  1 1 all  id  ay  was  lead, 
proposing  a plan  of  raising  a fund  from  which  to  indemnify 
chemists  and  druggists  who,  like  Messrs.  Clay  ami 
Abrahams,  in  the  late  Liverpool  case,  might  be  compelled, 
under  Lord  Campbell’s  Act,  to  pay  heavy  damages  to  the 
family  of  a person  who  had  died  from  poison  through  pure 


misadventure,  and  admittedly  not  from  any  fault  of  the 
chemist  and  druggist.  This  proposition  was,  however, 
very  generally  negatived  by  the  meeting.  The  existence 
of  such  a fund  would  lay  them  open  to  inevitable  prose- 
cution, whereas  now  a man  would  not  be  proceeded 
against  unless  he  were  known  to  be  possessed  of  a fcw 
spare  thousands,  which  was  not  the  case  with  very  many 
chemists  and  druggists.  Many  other  objections  were 
expressed.  The  general  feeling  was  that  the  law  should 
be  altered,  not  met. 

The  following  papers  were  read  at  other  meetings  of 
the  Conference,  of  most  of  which  we  shall  give  report*:— 

C.  It.  Tichborne,  F.C.S. — On  the  Extraction  and  Pre - 
serration  of  Arvtnata. 

Mr.  C.  Umney — On  Commercial  Carbonate  of  Bismuth. 

Mr.  F.  Baden  Benger  — On  the  Pharmaceutical  Applica- 
tions of  Glycerine. 

J.  Att field,  Ph.D.,  F.C.S. — O/I  the  Application  of 
Dialysis  in  dctei  mining  the  Crystalline  Constituent*  of 
Plants. 

Mr.  F.  C.  Clayton — On  Foreign  Iodide  of  Potanina. 

Mr.  John  Tuck — On  a Test  for  Mcthylic  Alcohol  wh-n 
Mixed  with  Ethylio  Alcohol ; with  Remarks  on  Methylated 
Spirit. 

Mr.  S.  B.  Proctor — Report  on  the  Weights  and  Measure* 
used  in  Pharmacy. 

Henry  Deane,  F.L.S.,  and  Henry  B.  Brady,  F.L.S, 
F.C.S. — On  the  Application  of  Microscopic  Analysis  to 
Pharmacy. 

Mr.  James  Spearing — On  Commercial  Podophyllin. 

Mr.  W.  Walter  Stoddart — On  the  Purity  of  the  SAphatt 
of  Quinine  of  Commerce . 

D.  Hanbury,  F.L.S.— A Chemist's  Holiday— Jottinys  in 
France. 

T.  B.  Groves,  F.C.S. — On  the  Rancidity  of  Fats. 

Mr.  W.  D.  Savage— On  the  Procesecs  for  Prtpariuj 
some  of  the  Tinctures  of  the  Pharmacopeias. 

Mr.  J.  T.  P.  B.  Warren — On  the  Cultivation  of 
cinal  Plants  at  Mitcham. 

Mr.  T.  Grundy. — tin  the  Preparation  of  Small  Quanti- 
ties of  Concentrated  Infusions . 

Mr  J.  Adams — On  Patentilla  Tormentilla , Linn. 

J.  B.  Edwards,  Ph.D.,  F.C.S.— On  the  Old  Calabar  Bean. 

Mr.  W.  E.  Heathfield— 0»i  the  Morphia  Salts  of  Com' 
meres.  . . . 

It.  Parkinson,  Ph.D. — On  Commercial  Phosphoric  Acid. 

T.  B.  Groves,  F.C.S. — On  the  Assay  of  the  Aikaloidsin 
Medicinal  Extracts. 

II.  N.  Draper,  F.C.S. — On  an  Improved  IFin#  of  l™*' 

F.  Sutton,  F.C.S. — On  Commercial  Wine  of  Iron,  tedh 
Suggestions. 

Mr.  F.  M.  Kimmingtnn — On  the  Poicders  of  Opiun, 
Ipecacuanha,  and  Jalap , as  met  with  in  Commerce. 

Mr.  J.  C.  Braith waite — On  the  amount  of  Alkaloid  w 
Commercial  Citrate  of  Iron  and  Quinine. 

Mr.  A.  F.  Haselden — Mote  on  Cueparine. 
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“ On  a Magnetic  Experiment,"  by  Jons  Ttkdsm. 
F.It.C.S.,  A Profeteor  of  natural  Fbi loop.). 
Royal  Institution. 

Thebe  are  two  words  which  are  very  often  employed  “t 
scientittc  writings— matter  and  force.  The  <Wj«uw« 
each  involves  the  conception  of  the  other.  »e 
nothing  of  force  save  through  it*  operations  upon  mstwr, 
and  we  know  nothing  of  matter  save  through  the  nunito- 
tations  of  its  force.  The  characteristics  of  any  fot«  “*■ 
bo  sought  in  the  material  changes  which  it  is  comp:  t 
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to  produce.  Some  years  ago  I felt  a gTeat  interest  in  the 
subject  of  magnetism,  and  in  those  years  1 devised  an 
apparatus  to  enable  me  to  investigate  certain  mechanical 
effect*  which  accompany  the  act  of  magnetisation.  I 
wished  to  apply  this  apparatus  to  diamagnetic  bodies  as 
well  as  paramagnetic  ones — to  bodies  such  as  bismuth,  as 
well  as  to  bodies  such  as  iron.  I intend  this  evening  to 
show  you  the  action  of  this  instrument,  and  to  give,  if  I 
can,  some  explanation  of  the  experiments  of  others  which 
have  been  continued  by  my  own. 

Let  us  pass  quickly  in  review*  the  excitation  of  this  won- 
derful power  of  magnetism.  Here  is  a strong  horseshoe 
magnet  set  upright,  and  here  is  a bent  bar  of  steel,  whose 
arms  are  the  same  distance  apart  as  those  of  the  horse- 
shoe magnet.  I draw  the  bent  steel  bar  ovft  the  ends,  or 
the  poles,  as  they  are  called,  of  the  magnet.  It  suddenly 
obtains  the  power  of  attracting  this  iron  keeper  and  hold- 
ing it  fast.  I reverse  the  stroke  of  the  steel  bar  : its  virtue 
has  now  disappeared  ; it  is  no  longer  competent  to  attract 
the  keeper.  I continue  the  stroke  of  the  steel  bar  in  the 
last  direction,  and  now  it  is  again  competent  to  attract  the 
iron : thus  I can  at  will  magnetise  and  demagnetise  this 
bent  piece  of  steel. 

Here  is  a fine  permanent  magnet  constructed  by  Loge- 
man,  of  Haarlem,  and  competent  to  carry  a great  weight. 
Here,  for  example,  is  a dish  of  iron  nails,  which  it  is  able 
to  empty.  At  the  other  side  of  the  table  you  observe 
another  mass  of  metal  bent  like  the  Logernau  magnet,  but 
not,  like  it,  naked.  This  mass,  moreover,  is  not  steel,  but 
iron,  and  it  is  surrounded  by  coils  of  copper  wire.  It  is 
intended  to  illustrate  the  excitement  of  magnetism  by 
electricity.  At  the  present  moment  this  huge  bent  bar  is 
so  inert  as  to  be  incapable  of  carrying  a single  grain  of 
iron.  I now  send  an  electric  current  through  the  coils  that 
surround  it,  and  its  power  far  transcends  that  of  the  steel 
magnet  on  the  other  side.  It  can  carry  fifty  times  the 
weight.  It  holds  a 56  lb.  weight  attached  to  each  of  its  | 
poles,  and  it  empties  this  large  tray  of  iron  nails  when  they 
arc  brought  sufficiently  near  it.  I interrupt  the  current : 
the  power  vanishes,  and  the  nails  fall. 

Now,  the  magnetised  iron  cannot  be  in  all  respects  the 
same  as  the  uiuuugnctiscd  iron.  Some  change  must  take 
place  among  the  molecules  of  the  iron  bar  at  the  moment  of 
magnetisation.  And  one  curious  action  which  accompanies 
the  act  of  magnetisation  I will  now  try  to  make  sensible 
to  you.  Other  men  laboured,  and  we  are  here  entering 
into  their  labours  : the  effect  I wish  to  make  manifest  was 
discovered  by  Mr.  Joule,*  and  was  subsequently  examined 
by  MM.  De  la  Hive,  Wertheim,  Marian,  Matteucci,  and 
Wartmann.  It  is  this  At  the  moment  when  the  current 
passes  through  the  coil  surrounding  the  electro-magnet,  a 
clink  is  heard  emanating  from  the  body  of  the  iron,  and 
at  the  moment  the  current  ceases  a clink  is  also  heard.  In 
fact,  the  acts  of  magnetisation  and  demagnetisation  so  stir 
the  atoms  of  the  magnetised  body  that  they,  in  their  turn, 
can  stir  the  air  and  send  sonorous  impulses  to  our  auditory 
nerves. 

I have  said  that  the  sounds  occur  at  the  moment  of 
magnetisation,  and  at  the  moment  when  magnetisation 
ceases ; hence,  if  I can  devise  a means  of  making  and 
breaking  in  quick  succession  the  circuit  through  which 
the  current  flow's,  I can  obtain  an  equally  quick  succession 
of  sounds.  1 do  this  by  means  of  a contact-breaker  which 
belongs  to  a Kuhmkorff’s  induction  coil.  Here  is  a mono- 
chord, and  a thin  bar  of  iron  stretches  from  one  of  its 
bridges  to  the  other.  This  bar  is  placed  in  a glass  tube, 
which  is  surrounded  by  copper  wire.  1 place  the  contact 
breaker  in  a distant  room,  so  that  you  cannot  hear  its 
noise.  The  current  iB  now  setive,  and  every  individual  in 
this  large  assembly  hears  something  between  a dry  crackle 
and  a musical  sound  issuing  from  the  bar  in  consequence 
of  it*  successive  magnetisation  and  demagnetisation. 

* Tho  sound,  I find,  was  Ant  noticed  by  Mr.  Pago.— J.  T.,  June  16. 


Hitherto  we  have  occupied  ourselves  with  the  iron  which 
has  been  acted  upon  by  the  current.  Let  us  now'  devote  a 
moment’s  time  to  the  examination  of  the  current  itself. 
Here  is  a naked  copper  wire  which  is  quite  inert,  possess- 
ing no  power  to  attract  these  iron  filings.  I send  a voltaic 
| current  through  it ; it  immediately  grapples  with  tho 
tilings,  and  holds  them  round  it  in  a thick  envelope.  I 
interrupt  the  current,  and  the  filings  fall.  Here  is  u com- 
pact coil  of  copper  wire  which  is  overspun  with  cotton  to 
prevent  contact  between  the  convolutions.  At  present 
the  coil  is  inert ; but  now  I send  a current  through  it:  a 
power  of  attraction  is  instantly  developed,  and  you  see 
that  it  is  competent  to  empty  this  plate  of  iron  nails. 

Thus  wo  have  magnetic  action  exhibited  by  a body 
which  does  not  contain  a particle  of  the  so-called  magnetic 
metals.  The  copper  wine  is  made  magnetic  by  the  electric 
cuirent.  Indeed,  by  means  of  a copper  wire  through 
which  a current  flows,  we  may  obtain  all  the  effects  of 
magnetism.  1 have  here  a long  coil,  so  suspended  as  to 
be  capable  of  free  motion  in  a horizontal  direction  : it  ran 
move  all  round  in  a circle  like  an  ordinary  magnetic  needle. 
At  its  ends  I have  placod  two  spirals  of  platinum  wire 
which  the  current  will  raise  to  brilliant  incandescence. 
They  aro  glowing  now,  and  the  suspended  coil  behaves  in 
all  respects  like  a magnetic  needle.  Its  two  ends  Bhow 
opposite  polarities  ; it  can  be  attracted  and  repelled  by  a 
magnet,  or  by  a current  flowing  through  another  coil ; and 
it  is  so  sensitive  that  the  action  of  the  earth  itaelf  is 
capable  of  setting  it  north  and  south. 

There  is  an  irresistible  tendency  to  unity  in  the  human 
mind ; and,  in  accordance  with  our  mental  constitution, 
we  desire  to  reduce  phenomena  which  are  so  much  alike 
to  a common  cause.  Hence  the  conception  of  the  cele- 
brated Ampere  that  a magnet  is  simply  an  assemblage  of 
electric  currents.  Hound  the  atoms  of  a magnet  Ampfere 
supposed  minute  currents  to  circulate  incessantly  in 
parallel  planes  ; round  the  atoms  of  common  iron  he  also 
supposed  them  to  circulate,  but  in  all  directions— thus 
neutralising  each  other.  The  act  of  magnetisation  he  sup- 
posed to  consist  in  the  rendering  of  the  molecular  currents 
parallel  to  a common  plane,  us  they  are  supposed  to  be  in 
a permanent  magnet. 

This  is  the  celebrated  theory  of  molecular  currents  pro- 
pounded by  Ampdre.  You  observe  it  consists  in  the 
application  of  conceptions  obtained  from  sensible  masses 
of  matter  to  insensible  or  atomic  masses.  Let  us  follow 
out  this  conception  to  what  would  appear  its  legitimate 
consequences.  I have  said  that  we  obtain  both  attractions 
and  repulsions  from  electric  currents : all  these  effects  are 
deduced  from  one  law,  which  is,  that  electric  currents  flow- 
ing in  the  same  direction  attract  each  other,  while,  when 
they  flow  in  opposite  directions  they  repel  each  other.  Let 
me  illustrate  this  law  rapidly.  Here  are  two  flat  coil#  sus- 

r ended  facing  each  other,  and  about  eight  inches  apart. 

send  a current  through  both,  causing  it  to  How  through 
them  in  the  same  direction  ; the  coils  instantly  clash  and 
cling  together  in  virtue  of  their  mutual  attraction.  I now 
reverse  the  current  through  one  of  them,  and  they  fly  a 
yard  asunder,  in  virtue  of  their  mutual  repulsion.  And 
now'  one  of  them  twists  its  suspending  wite  so  os  to  turn 
its  opposite  face  to  the  other  coil ; the  currents  are  now 
again  in  the  same  direction,  and  the  coils  clash  and  cling 
as  in  the  first  instance.  Imagine,  then,  our  molecular 
currents  flowing  round  the  atoms  of  this  iron  bar  in  planes 
perpendicular  to  the  length  of  the  bar.  From  tho  iaw 
just  enunciated  we  should  infer  the  mutual  attraction  of 
those  currents;  and  from  this  attraction  we  should  be 
disposed  to  infer  the  shortening  of  the  bar  at  the  moment 
of  magnetisation.  Here,  for  example,  is  a coil  of  copper 
wire  suspended  vertically ; the  end  of  the  coil  dips  into 
this  little  basin  of  mercury.  From  a small  volcanic  bat- 
tery behind  I send  a current  through  the  coil ; and  because 
it  passes  in  the  sume  direction  through  all  ita  convolutions, 
they  attract  each  other.  The  coil  is  thereby  shortened ; 
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its  end  quits  the  mercury  with  a spark  ; the  current 
ceases ; the  wire  falls  by  its  own  gravity ; the  current 
again  posses*  and  the  wire  shortens  as  before.  Thus  you 
hsvc  this  quick  succession  of  brilliant*  sparks  produced 
by  the  shortening  of  the  wire  and  the  interruption  of  the  j 
current  as  it  quits  the  mercury. 

Is  it  a fact,  then,  that  an  iron  bar  is  shortened  by  the 
act  of  magnetisation  ? It  is  not.  And  here,  as  before, 
wo  enter  into  the  labours  of  other  men. 

Mr.  Joule  was  the  first  to  prove  that  the  bar  is  length- 
ened. Mr.  Joule  rendered  this  lengthening  visible  by 
means  of  a system  of  levers  and  a microscope,  through 
which  a single  observer  saw  the  action.  The  experiment 
has  never,  I believe,  been  made  before  a public  audience  ; 
but  the  instrument  referred  tof  at  the  commencement  of 
this  lecture  will,  I think,  enable  me  to  render  this  effect 
of  magnetisation  visible  to  everybody  present. 

Before  you  is  an  upright  iron  bar,  two  feet  long,  firmly 
screwed  into  a solid  block  of  wood.  Sliding  on  two  up- 
right brass  pillars  is  a portion  of  the  instrument  which 
you  see  above  the  iron  bar.  The  essential  parts  of  this 
section  of  the  apparatus  are,  first,  a vertical  rod  of  brass, 
which  moves  freely  and  accurately  in  a long  brass  collar. 
The  lower  end  of  the  brass  rod  rests  upon  the  upper  flat 
surface  of  the  iron  bar.  To  the  top  of  the  brass  rod  is 
attached  a point  of  steel ; and  this  point  now  presses 
against  a plate  of  agate,  near  a piTot  which  forms  the 
fulcrum  of  a lever.  The  distant  end  of  the  lever  is  con- 
nected, by  a very  fine  wire,  with  an  axis  on  which  is  fixed 
a sniull  circular  mirror.  If  the  steel  point  be  pushed  up 
against  the  agate  plate,  the  end  of  the  lever  is  raised  ; the 
axis  is  thereby  caused  to  turn,  and  the  mirror  rotates.  I 
now  cast  a beam  from  an  electric  lamp  upon  this  mirror; 
it  is  reflected  in  a luminous  sheaf,  fifteen  or  sixteen  feet 
long,  and  it  strikes  our  screen,  there  forming  a circular 
patch  of  brilliant  light.  This  beam  is  to  be  our  index  ; 
it  will  move  as  the  mirror  moves,  only  with  twice  its 
angular  velocity ; and  the  motion  of  the  patch  of  light  j 
will  inform  us  of  the  lengthening  and  shortening  of  the  1 
iron  bar. 

I employ  one  battery  simply  to  ignite  the  lamp.  I 
have  here  a second  battery  to  magnetise  the  iron  bar.  At 
present  no  current  is  passing.  I make  the  circuit,  and 
the  bright  image  on  the  screen  is  suddenly  displaced.  It 
sinks  a foot.  I break  the  circuit : the  bar  instantly 
shrinks  to  its  normal  length,  and  the  image  returns  to  its 
first  position.  I make  the  experiment  several  times  in 
succession  : the  result  is  always  the  same.  Always  when 
I magnetise,  ttie  image  instantly  descends,  which  declares 
the  lengthening  of  the  bar;  always  when  I interrupt  the 
current,  the  image  immediately  rises.  A little  warm 
water  projected  against  the  bar  causes  the  image  to  de- 
scend gradually.  This,  I believe,  is  the  first  time  that 
this  action  of  magnetism  has  been  seen  by  a public 
audience. 

I have  employed  the  same  apparatus  in  the  examination 
of  bismuth  burs;  and,  though  considerable  power  has 
been  applied,  I have  hitherto  failed  to  produce  any  sen- 
sible effect.  It  was  at  least  conceivable  that  complementary 
effects  might  be  here  exhibited,  and  a new'  antithesis  thus 
established  between  magnetism  and  diamagnetism. 

No  explanation  of  this  action  has,  to  my  knowledge, 
been  offered  ; and  I would  now  beg  to  propose  one  which 
seems  to  be  sufficient.  I place  this  large  flat  magnet  upon 
the  table ; over  it  I put  a paper  screen  ; and  on  the  screen 
I shake  iron  filings.  You  know  the  beautiful  lines  in 
which  those  filings  arrange  themselves— lines  which  have 
become  classical  from  the  use  made  of  them  in  this  In- 
stitution ; lor  they  have  been  guiding-threads  for  Faraday’s 
intelligence  while  exploring  the  most  profound  and  intri- 
cate phenomena  of  magnetism.  These  lines  indicate  the 

* ]l«ivlero'l  brilliant  by  the  Introduction  of  a coil  of  wire  and  a core 
of  aoft  iron  into  the  circuit. 

t Very  skilfully  constructed  by  Mr.  Decker. 


of  Great  Britain. 

direction  in  which  a small  magnetic  needle  sets  itself 
when  placed  on  any  of  them.  The  needle  will  al way's  be 
a tangent  to  the  magnetic  curve.  A little  rod  of  iron, 
freely  suspended,  behaves  exactly  like  the  needle,  and 
sets  its  longest  dimension  in  the  direction  of  the  magnetic 
curve.  In  fact,  the  particles  of  iron  filings  themselves 
are  virtually  so  many  little  rods  of  iron,  which,  when 
they  are  released  from  the  friction  of  the  screen  by  tapping, 
set  their  longest  dimensions  along  the  lines  of  furce.  Now, 
in  this  bar  magnet  the  lines  of  force  run  along  the  magnet 
itself,  and,  were  its  particles  capable  of  free  motion,  they 
also  would  set  their  longest  dimensions  parallel  to  the 
lines  of  force — that  is  to  say,  parallel  to  the  length  of  the 
magnet.  This,  then,  is  the  explanation  which  I would 
offer  of  the  lengthening  of  the  bar.  The  bar  is  composed 
of  irregular  crystalline  granules  ; and,  when  magnetised, 
these  granules  tend  to  set  their  longest  dimensions  parallel 
to  the  axis  of  the  bar.  They  succeed,  partially,  and 
produce  a microscopic  lengthening  of  the  bar,  w’hich, 
suitably  magnified,  has  been  rendered  visible  to  you.J 
Perhaps  you  do  not  see  the  magnetic  curves  from  your 
present  position,  but  I will  enable  you  to  see  them  I 
have  here  nil  electric  lamp  turned  on  its  back,  and  from 
it  a vertical  cylinder  of  light  now  issues.  Over  the  aper- 
ture of  the  lamp  1 place  two  small  bar  magnets,  enclosed 
betw  een  two  plates  of  glass.  The  vertical  beam  is  received 
upon  a looking-glass  which  reflects  it  on  to  the  screen. 
In  the  path  of  this  reflected  beam  I pluce  a lens,  and  thus 
obtain  upon  the  screen  a magnified  image  of  the  two  small 
bar  magnets.  And  now  I sprinkle  this  tine  iron  sand  on 
the  plate  of  glass,  and  you  see  how  it  arranges  itself 
under  the  operation  of  the  magnets.  A most  beautiful 
display  of  the  magnetic  curves  is  now  before  you.  And 
you  observe  when  I tap  the  glass  how  the  particles  attach 
themselves  by  their  ends,  and  how'  the  curves  close  in 
upon  each  other.  They  try  to  attach  themselves  thus 
and  close  thus  up  in  the  solid  iron  bar  : the  consequence 
is  that  the  longitudinal  expansion  is  exactly  counter- 
balanced by  the  transverse  contraction,  so  that  the  volume 
of  the  bar  remains  unchanged. 

But  can  we  not  bring  n body  with  moveable  particles 
within  an  electro-magnetic  coil?  Wo  can;  and  I will 
now,  in  conclusion,  show  you  an  experiment  devised  by 
Mr.  Grove,  which  be-irs  directly  upon  this  question,  but 
the  sight  of  which,  I believe,  lias  hitherto  been  confined 
to  Mr.  Grove  himself.  At  all  events,  I am  not  awurc  of 
its  ever  having  been  made  before  a large  audience.  1 
have  here  a cylinder  with  glass  ends,  ami  it  contains  a 
muddy  liquid.  This  nuiddincss  is  produced  br  the  mag- 
netic oxide  of  iron  w'hich  is  suspended  mechanically  in 
water.  Hound  the  glass  cylinder  I have  coiled  five  or  six 
layers  of  covered  copper  wire ; and  here  is  a battery 
from  which  a current  can  be  sent  through  the  coil.  First 
of  all,  I place  the  glass  cylinder  in  the  path  of  the  beam 
from  our  electric  lamp,  and,  by  means  of  a lens,  cast  a 
magnified  image  of  the  end  of  the  cylinder  on  the  screen. 
That  image  at  present  possesses  but  feeble  illumination. 
The  light  is  almost  extinguished  by  the  suspended  par- 
ticles of  magnetic  oxide.  But,  if  what  I have  stated 
regarding  the  lines  of  force  through  the  bar  of  magnetised 
iron  be  correct,  the  particles  of  the  oxide  will  suddenly 
set  their  longest  dimensions  parallel  to  the  axis  of  the 
cylinder,  and  also  in  part  set  themselves  end  to  end  when 
the  current  is  sent  round  them.  More  light  will  be  thns 
enabled  to  pass  ; and  now  you  observe  the  effect.  The 
moment  I establish  the  circuit  the  disc  upon  the  screen 
becomes  luminous:  I interrupt  tbe  current,  and  gloom 
supervenes ; I re-establish  it,  and  w*e  have  a luminous 
disc  once  more. 

The  apparatus,  as  I have  stated,  was  really  invented  to 
examine  whether  any  mechanical  effect  of  this  kind  could 

{My  a»*wtaut.  Mr.  llarrctt,  ha*  just  dm  wit  my  attention  to  a 
taper  by  M.  lK>  la  Rive  in  which  this  explanation  i*  pven.  To  him, 
therefore,  lwluiig*  the  entire  credit  of  it.— J.  T , June  14. 
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be  detected  in  diamagnetic  bodies  ; but  hitherto  without 
result.  And  this  leads  me  to  remark  on  the  large  ratio 
which  the  failures  of  an  original  inquirer  bear  to  his 
success.  The  public  see  the  success — the  failure  is 
known  to  the  inquirer  alone.  The  encouragement  of  his 
fallow- men,  it  is  true,  often  cheers  the  investigator  and 
strengthens  his  heart ; but  his  main  trials  occur  when 
there  is  no  one  near  to  cheer  him,  and  when,  if  he  works 
aright,  he  must  work  for  duty  and  not  for  reputation. 
And  this  is  the  spirit  in  which  work  has  been  executed 
in  this  Institution,  by  a man  who  has,  throughout  his 
life,  turned  a deaf  ear  to  such  allurements  as  this  age 
laces  within  the  reach  of  scientific  renown ; and  it  be- 
oves  every  friend  of  this  Institution  to  join  in  the  wish 
that  that  man's  spirit  may  continue  to  live  within  its 
walls,  and  that  those  who  come  after  him  may  not  shrink 
from  his  self-denial  while  endeavouring  to  merit  a portion 
of  his  fame. 


ACADEMY  OF  SCIENCES. 

September  12. 

Tub  first  paper  read  was  of  great  interest,  though  not 
chemical.  It  was  by  the  astronomer,  M.  Faye,  " On 
Errors  in  Observation  which  hate  a Physiological  Origin ," 
and  showed  that  two  senses  in  operation  together  never 
act  simultaneously.  I he  eye  acting  alone  will  measure 
the  most  minute  distances  ; the  ear  can  distinctly  appreciate 
the  hundredth  of  a second  ; and  the  touch  will  recognise 
vibrations  at  the  rate  of  500  to  a second.  But  no  two 
astronomers  watching  the  passage  of  a star  and  counting 
the  beats  of  a pendulum  will  agree  as  to  the  precise 
moment  of  time  at  which  the  star  passes  the  meridian. 
Means,  however,  have  been  found  to  obviate  these  errors, 
inseparable  from  human  observations  and  increased  by  in- 
digestions, fatigue,  and  numerous  other  causes,  so  far  as 
the  sun  is  concerned,  by  photography  and  the  electric  tele- 
graph ; and  the  author  hopes  that  it  will  be  found  possible 
to  employ  the  same  agents  in  observations  on  the  stars. 

M.  de  Luca  contributed  a paper  entitled  “ Chemical 
Researches  on  the  Spontaneous  Decomposition  of  Pyroxdine” 
The  author  points  out  that  the  decomposition  is  greatly 
accelerated  by  the  action  of  direct  sunlight  or  artificial 
heat.  A.mong  the  products  of  the  slow  decomposition  he 
found  glucose,  gummy  matters,  oxalic  acid,  a small  amount 
of  formic  acid,  and  what  he  believes  to  be  a new  acid,  of 
which  he  intends  to  give  a further  account.  The  glucose 
amounted  to  14  per  cent,  of  the  original  weight  of  gun- 
cotton. The  products  of  spontaneous  decomposition  in 
vacuo  seem  to  be  the  same  as  in  air. 

M.  Bccharap  presented  a note  giving  a further  account 
of  his  soluble  ferment  zymaset  which  we  noticed  in  a recent 
number.  He  finds  an  analogous  substance  in  flowers,  which 
he  therefore  names  anthazymnsc,  and  also  in  the  juice  of 
fruits,  morozymase.  These  ferments  have  the  power  of 
converting  canc  sugar — which,  according  to  M.  Bechainp, 
is  no  sugar — into  real  sugar,  glucose.  They  do  not  act  on 
glucosides,  at  least  they  do  not  split  up  salieinc,  nor  do 
they  transform  starch.  They  are  therefore  specific  ferments. 
The  two  latter  are  precipitated  from  the  pressed  juices  of 
fruits  and  flowers  by  alcohol. 

In  a note  on  the  “ Solubility  of  M.  Alluard 

describes  a stove  for  keeping  solutions  at  a constant  tempe- 
rature, which  does  not  seem  to  possess  any  particular 
advantage. 


CORRESPONDENCE. 


Continental  Science . 

Paris,  September  2 r. 

M.  Di'PORTEiriL,  one  of  the  engineers  of  the  Chemin  defer 
de  f Ouest,  has  lately  been  applying  the  hydraulic  press  to 
welding  large  pieces  of  wrought  iron.  The  steady  com- 


pression exercised  by  the  hydraulic  press  is  stated  to  have 
great  advantages  over  the  intermittent  blows  of  the  steam 
hammer. 

Your  contemporary  Galignani  is  bo  famous  for  flying 
scientific  canards , that  1 give  you  the  following  somewhat 
reluctantly: — M.  Corbelli  has  discovered  a means  of  pro- 
ducing aluminium  in  large  quantities  directly  from  day, 
without  the  use  of  sodium.  The  clay  is  first  cleansed  from 
stones,  bits  of  wood,  and  other  accidental  impurities,  and 
then  dried.  One  hundred  grammes  are  then  washed  in 
nitric,  sulphuric,  or  hydrochloric  acid,  to  remove  the  iron 
with  which  it  is  generally  contaminated.  The  purified 
clay  is  then  dried  and  heated  in  a crucible  to  450°  or 
500®  C.  Two  hundred  grammes  of  prussiate  of  potash 
and  150  grummes  of  common  salt  are  then  thrown  in.  and 
the  w'hole  is  then  heated  to  whiteness.  In  the  cold 
crucible  a button  of  aluminium  will  be  found. 

The  German  scientific  journals  mention  a singular  case 
of  poisoning  by  anilic  compounds.  A young  man,  whose 
daily  duty  it  was  to  pack  aniline  powder  colours, 
and  who,  consequently,  took  large  quantities  of  the 
dust  into  his  lungs,  although  ho  took  the  precaution  of 
using  a pocket  handkerchief  os  a respirator,  found  him- 
self attacked  with  a severe  cough,  accompanied  by 
anomalous  symptoms,  such  as  great  weakness,  and  con- 
stant fainting  fits,  dilatation  of  the  pupils,  pains  in  the 
head,  and  convulsions  of  the  muscles  of  the  face  and  of 
the  extremities.  The  symptoms,  however,  passed  away  in 
time,  and  the  young  man  recovered  with  no  further  bad 
effects  than  the  total  loss  of  his  hair. 

The  twenty-fifth  anniversary  of  the  foundation  of  the 
Observatory  of  Pulkowu  was  celebrated  on  the  19th  ult. 
The  Central  Hall  of  the  Observatory  was  crowded  with 
astronomers  from  all  parts,  anxious  to  do  honour  to  the 
veteran  philosopher,  M.  W.  Struve,  the  founder  of  this 
celebrated  Observatory.  The  visitors  were  received  by 
the  venerable  saraiif  ond  his  talented  son,  M.  Otto  Struve, 
acting  director  of  the  Observatory,  surrounded  by  the 
whole  of  the  scientific  staff.  Addresses  were  given  by 
both  father  and  son,  in  w hich  they  expressed  their  hope 
that  the  cordial  co-operation  which  at  present  exists  be- 
tween astronomers  of  all  nations  would  be  continued.  M. 
Otto  Struve  referred  especially  to  the  great  good  effected 
by  the  zeal  shown  by  the  members  of  the  Royal  Astro- 
nomical Society  of  London,  and  spoke  of  the  advantages 
that  had  resulted  from  the  intimate  alliance  existing 
between  the  two  great  centres  of  astronomical  science, 
Greenwich  and  Pulkow'a.  Mr.  Warren  dc  la  Hue,  Presi- 
dent of  the  Royal  Astronomical  Society,  represented 
Great  Britain  ; Professor  Henncr,  of  Gotha  : M.  Claus- 
sen,  of  Dorpat ; Dr.  Bruhns,  of  Leipzig  ; Dr.  Forster,  of 
Berlin  ; Dr.  Schbnfeld,  of  Mannheim,  and  several  other 
astronomers  of  eminence  were  present,  to  the  number  of 
one  hundred.  Singularly  enough,  France  w'as  unrepre- 
sented. 

In  the  Momteur  a few  days  since  there  appeared  a 
report  to  the  Emperor  emanating  from  the  pen  of  M. 
Duruy,  the  indefatigable  Minister  of  Public  Instruction, 
giving  the  names  of  those  who,  besides  M.  Rhumkorff 
(who,  as  I have  before  informed  you,  gained  the  50,000 
francs  prize)  have  done  the  state  some  service  in  the 
application  of  voltaic  electricity  to  useful  purposes,  and 
who  are  adjudged  honourable  mention.  They  are  M. 
Lenoir,  for  his  gas  engine;  M.  Caselli,  for  his  telegraphic 
apparatus;  M.  Gaiffe,  for  his  method  of  engraving  by 
electricity;  M.  ILmclli,  for  his  electric  loom;  Mr, 
Hughes,  for  his  electro-printer;  M.  Froraent,  for  his 
electro-motion  engines  ; MM.  Foucault  and  Serrin,  for 
their  electric  lamp,  and  one  or  two  more  of  less  note* 
M.  Froment  is  recommended  for  the  officers'  cross  of  the 
Legion  of  Honour.  The  tame  prize  will  be  adjudged  for 
the  same  purpose  in  1868,  when  I hope  to  see  a few  more 
Englishmen  in  the  list. 

A go-ahead  Yankee  firm  having  offered  a prize  of  icoo 
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dollars  in  the  A’ete  York  Tribune  to  the  inventor  of  an 
artificial  substance  having  the  properties  of  ivory,  to 
replace  that  substance  for  billiard-balls,  a M.  Dupre  has 
produced  a material  from  paper  pulp,  sulphite  of  baryta, 
and  gelatine,  which,  according  to  two  of  our  crack  billiard 
players  here,  is  quite  equal  to  ivory  in  every  respect  for 
this  particular  purpose. 

From  artificial  ivory  to  artificial  butter  there  is  only  one 
»tcp.  Here  is  the  receipt  for  it : — Half  a kilogramme  of 
mutton  fat,  melted  in  about  270  grammes  of  fresh  milk. 
"When  fully  dissolved,  and  while  still  warm,  filter  through 
muslin  and  add  615  grammes  of  poppy  oil , stirring  the 
while.  Put  the  whole  once  more  over  the  fire  and  add  60 
grammes  of  crust  of  bread  (!),  15  grammes  of  tarraqon(Jl\)t 
and — Heaven  help  us — txco  onions  cut  fine  (!!!),  after 
which  strain  again.  The  inventor  states  that  the  mixture 
has  enormous  advantages  over  the  real  article,  and  that 
pastry  made  with  it  is  particularly  light,  and  of  a most 
appetising  flavour.  In  these  days  of  advanced  science 
one  really  must  be  careful  with  whom  one  breakfasts,  for 
fear  of  being  made  a corpus  vile.  I refrain  from  giving  you 
the  name  either  of  the  inventor  of  this  notable  compound 
or  that  of  the  scientific  journal  in  w'hich  the  receipt 
appears. 

Hr.  Barth,  in  the  informs  Agricole,  recommends  benzol 
as  a perfect  cure  for  any  parasitical  affection,  such  a-*  itch, 
pediculi  in  the  human  subject,  ticks  in  cattle,  &c.  It  has 
long  been  a remedy  in  England  for  curing  dogs  of  fleas. 

I fear  that  French  scientific  writers  never  look  at  the 
currentscicntitic  literatureof  other  countries,  or  an  esteemed 
writer  in  Cosmos  would  not  have  only  just  found  that  Dr. 
Danglish  had  invented  a method  of  making  bread  without 
yeast.  

Discovery  of  Dialysis. 

To  the  Editor  of  the  Chemical  News. 

Sir, — The  following  is  the  translation  of  a letter  from  Mr. 
Graham,  which  appeared  in  the  last  weekly  number  of  the 
Mondes,  in  reply  to  a communication  on  the  subject  of 
M.  Dubrunfaut’#  alleged  anticipation  of  the  discovery  of 
dialysis,  which  was  published  in  the  number  of  that 
journal  for  August  1 1.  We  have  reason  to  believe  that  Mr. 
Graham’s  letter  was  duly  forwarded  on  August  15, 
although  not  published  till  three  weeks  afterwards  : — 

“ As  a constant  reader  of  the  Mondes , I could  not  fail 
to  observe  the  account  given  in  a recent  number  of  that 
journal  of  a new  process  invented  by  M.  Dubrunfuut,  and 
atented  on  June  22,  1863,  to  extract  sugar  from  molasses 
y dialysis.  I have  little  doubt  that  by  dialysis  through 
parchment  paper  M.  Dubrunfaut  might  succeed  in  sepa- 
rating guin  and  a portion  of  the  colouring  matter  from 
molasses  ; but  the  earlier  process  of  the  same  chemist, 
patented  on  April  1,  1854,  appears  to  be  different  in 
principle,  and  intended  to  effect  a separation  of  crystalline 
aalts,  but  not  gum  and  colloid  colouring  matters,  from 
sugar — an  effect  which,  us  you  justly  observe,  is  not 
dialysis.  For  neither  animal  membrane  nor  parchment 
paper  has  any  effect  in  separating  different  crystalline 
substances  from  one  another.  All  such  bodies,  when  in 
solution,  pass  through  membrane  with  the  same  facility. 
The  separation  of  salts  from  sugar  which  was  observed  by 
M.  Dubrunfaut  could  only  be  very  partial,  and  I may  bo 
allowed  to  say  that  it  is  simply  the  effect  of  the  greater 
rapidity  of  diffusion  in  water  possessed  by  the  potadi  salt# 
than  by  the  crystalline  sugar  contained  in  the  mulaat.es. 
In  fact,  as  is  directly  proved  in  my  memoir  of  1854,  that 
the  interposed  membrane  goes  for  nothing  in  the  pheno- 
menon. A great  number  of  separations  by  diffusion  of 
artificial  and  natural  mixtures  of  salts  (as,  for  instance, 
sea-water)  are  described  in  my  memoir  on  the  diffusion  of 
liquids,  which  is  printed  in  the  Annales  de  Cheutie  et  de 
Physique  for  May,  1850  (t.  29,  p.  197)/’ 

It  is  to  be  observed  of  Dubrunfaut’s  first  patent  of 
April  1,  1854,  that  it  does  not  effect  a dialysis,  but  the 


separation  (very  partial)  of  crystalloids  by  diffusion,  which 
had  been  previously  exemplified  in  gTeat  detail  in  Mr. 
Graham’s  original  paper  on  " Liquid  Diffusion,”  published 
in  the  Philosophical  Transactions  of  1850,  01  four  yurt 
before.  Again,  the  second  potent  of  M.  Dubrunfaut, 
dated  June  22,  1863,  is  manifestly  founded  on  Mr. 
Graham’s  paper  on  dialysis  published  a year  cailier,  in 
1862,  from  which  the  use  of  parchment  paper  has  beta 
borrowed  by  the  patentee.  I am,  &c.  S.  S. 


Numerical  Relations  of  Equivalents. 

To  the  Editor  of  the  Chemical  News. 

Sih, — Mr.  Noble,  in  his  eloquent  and  elaboiately  studied 
reply  to  “ Studiosus,”  has  endeavoured  to  “kill  two  bird* 
with  one  stone ; " for  after  disposing  of  the  law  of 
“ Studiosus  in  a very  summary  ami  thoroughly  original 
manner,  he  proceeds  to  fad  foul  of  Mr.  New  land,  stigma- 
tising the  relations  which  the  latter  has  pointed  out  u 
“ a great  deal  of  nonsense,  and  in  many  cans  mere 
rubbish  ’ ’—terms,  to  say  the  least,  not  over  complimentary. 

Regarding  the  “ approximations  and  allowance*  ” which 
Mr.  Noble  so  strongly  condemns,  I find  that  they  are 
largely  made  use  of,  not  only  by  the  parties  whom  he 
takes  to  task,  but  also  by  Dumas,  Gregory,  Mercer,  #nd 
others,  who  have  written  upon  this  subject.  Forinstanre, 
in  Abel  and  Bloxam’s  Handbook  (second  edition,  p.  jjj) 
the  difference  between  the  equivalents  of  rhodium  tad 
palladium  amounting  to  n,  or  using  Williamson's  equi- 
valents to  2*5,  is  dcT-cribcd  as  " very  slight,  and  probably 
due  to  mere  errors  of  nnalysis." 

Surely  the  authority  ol'  Professor  Abel  upon  inch  a 
matter  will  not  be  questioned — at  all  events,  not  in  Wool- 
wich Arsenal. 

Mr.  Noble  is  of  opinion  “ that  it  is  much  easier  to  find 
laws  for  the  equivalent  numbers  than  to  verify  theequiu- 
lent#  experimentally ; but  really  the  two  things  hare  no 
more  connection  than  “ chalk  and  cheese.”  For  my  own 
part,  if  any  comparison  be  advisable,  I could  mention  s 
hundred  chemists  who  either  have  verifhd,  or  are  fuliy 
capable  of  verifying,  an  ordinary  equivalent ; but  I do 
not  know  a single  chemist  who  can  thoroughly  exhibit  sil 
the  relations  among  the  atomic  weights,  still  lees  one  who 
can  explain  why  and  wherefore  such  relations  exi»t. 

I am,  &c.,  IxariRBt. 

London,  September  6. 


MISCELLANEOUS. 

Uritinia  Association. — The  next  meeting  of  the 
Association  will  be  held  at  Birmingham  under  the  presi- 
dency of  Professor  Phillips. 


ANSWERS  TO  CORRESPONDENTS. 


All  Editorial  Communications  nre  to  be  addressed  to  th«  Ecrro#, 
and  .Irfcei  tisejumtA  and  Butinas  <Vww*Mnu*tfv  j.*  to  the  I'CBils#**,  ** 
tho  Office,  1,  Wino  Office  Court,  Fleet  Street,  London,  K C. 


In  order  to  give  early  repots  of  tho  proceeding*  of  tbs  BntlsE 
An'octatfoti  and  tho  riin-inui.uitc.il  Confer  Dee,  wo  arc  compel!*! 
defer  for  a time  the  publication  of  several  iuturcating  pipers,  «ud  w 
u>ual  “Notices of  Books." 

Dr  A inam's  lengthy  reply  to  Dr  Schwora  most  bo  deferred  Ice  U* 

present. 

IF.  if.— Not  available  for  aniline,  but  tbeir  presence  is  not  objec- 
tionable. 

1‘.  t'.— .Nitrate  of  potasb  and  charcoal,  tipped  with  the  i»*uil  pb®* 
phorou-  composition.  For  the  aciutod  tin-ee*,  the  j^ulle  cofnp-«.tt.a 
may  be  uwl. 

tttemical.  —Several  patents  and  now  processes  arc  noticed  in  twkb'J 
nuiubeisof  tho  Crsmicai.  News,  but  no  details  for  guiding  Ktfnui* 
turors.  You  wi:l  find  an  account  of  the  ordinary  piece**  «n  kiwjY 
and  Hit hardw. nN  “Technology."  No  letter  received  befoi-s. 

Sahcint. — i.  We  do  not  remember  U1.1t  it  has  been  dune.  t.  Ettoif » 
process  by  heating  bcn/.ovtc  of  copper  is,  perhaps,  the  easiest. 

Hauler.— Yea,  In  tolerably  strong  solutions. 


CranoiL  Nkw«,1 

Oct.  1, 16«M.  f 


On  the  Rational  Formula  of  Rosaniline. 


SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 

On  the  Rational  Formula  of  Roeaniline f 
by  J.  Alfred  Wassitk. 

According  to  Hofmann,  the  empirical  formula  for 
anhydrous  rosanilinc  is  C,„Hi,N, ; the  salts  being 
C»,ll,,N’„XH  and  CmH^Nj^XH,  whilst  the  base  on 
being  liberated  from  one  of  its  salts  takes  the  form 

It  will  be  apparent  that  anhydrous  rosanilinc  is  just 
equal  to  a base  consisting  of  two  atoms  of  toluyl  aud 
one  of  phenyl  along  with  three  atoms  of  nitrogen. 

(C,n, 

C»H|,N,-N,  C,H, 

I 

'1  his  manner  of  constructing  the  formula  of  rosaniline, 
which  appears  to  be  adopted  by  some  chemists,  derires 
a remarkable  confirmation  from  the  circumstance  dis- 
covered by  Hofmann,  that  it  is  requisite  to  employ  n 
mixture  of  toluidine  and  aniline  in  the  manufacture  of 
rosaniline,  neither  toluidine  nor  aniline  alone  being 
capable  of  yielding  the  dye. 

Notwithstanding  this  capital  fact,  it  is  quite  certain 
that  roaauiline  is  not 

(CtH, 

N.  C,H, 

, . < C.H.. 

In  several  reactions  rosaniline  displays  three  atoms  of 
easily  replaceable  hydrogen. 

Thus  in  the  famous  process  for  producing  aniline  blue 
three  atoms  of  phenyl  are  changed  against  three  atoms 
of  hydrogen. 

C*,1I„N,  + jC,H,H,N  - C,„H„(3tyi,)N,  + jHnN.t 

Hofmann’s  beautiful  research  relating  to  this  transfor- 
mation of  aniline  red  into  aniline  blue  leaves  no  doubt 
that  three  atoms  of  hydrogen  are  concerned. 

Ag  nil  the  iodides  of  the  alcohol  radicals  react  upon 
rosaniline,  producing  ethylated  bases.  Hofmann  has  not 
yet  published  his  research  on  “ Iithyl-rosanilinc,”  but 
judging  from  the  quantity  of  iodide  of  ethyl  actually 
destroyed  in  the  operation,  there  can  be  little  doubt  that 
substitution  goes  on  to  the  length  of  three  atoms. 

In  order  to  judge  whether  this  action  upon  the  “hy- 
drogen atoms  ’ in  rosanilino  must  be  looked  upon  ns  a 
very  close  representation  of  the  action  upon  the  hydro- 
gen atoms  in  common  ammonia,  I have  inquired  whether 
Carey  Lea's  method  was  applicable  to  rosaniline. 

Carey  Lea,  as  is  well  known,  has  shown  that  nitrate 
of  ethyl  occupies  a place  among  the  very  few  ethers 
capable  of  funning  ethylated  ammonias  by  reaction  upon 
ammonia.  1 have  recently  succeeded  in  obtaining  ethy- 
lated rosaniline  by  the  action  of  nitrate  of  ethyl  upon 
roeaniline. 

From  all  this  it  results  that  the  rational  formula  of 
roeaniline  must  display  three  atoms  of  hydrogen  in  asso- 
ciation with  nitrogen. 

A consideration  of  the  entire  case  leads  me  to  propose 
the  following  formula : — 

/ NHC,H, 

c NHC.H,  „ II 

nuc*ii5  M h 

III  hi 

* Head  before  the  Untisb  AMucUiluii  Bath  Meeting,  aud  commu- 
nicated bjr  tho  Author. 

♦ The  ftret  ■uroeation  < f the  kind  of  change  whit  h take*  place  when 

aniline  red  become*  undine  blua  I believe,  due  to  me.  In  the 
winter  I explained  it  by  laying  that  aniline  red  Ju=.t  hydrogen  | 

»i.d  gained  phenyl ; supporting  wy  view  by  adducing  the  fketa  that 
the  red  gave  more  Uuuiits  weight  of  blue  while  ammonia  waa  evolved.  | 
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I her©  writ©  rosaniline  on  th©  “ethylene”  type,  re- 
placing three  atoms  of  typical  hydrogen  by  three  atoms 
of  phenylamid. 

Just  an  ethylene  tends  to  take  up  the  representatives 
of  two  atoms  of  hydrogen,  and  thereby  passes  into  a 
body  of  the  “ hydride  ot  ethyl  ” type,  bo  rosaniline  tends 
to  take  up  two  atoms  of  hydrogen,  thereby  becoming  a 
representative  of  hydride  of  ethyl. 


Rosaniline. 

Leucaniune. 

/NHC.H. 

/NHC,H5 

1 NHC.H, 

NHC.H.  „ 
NHC.H, 

r NHC.H, 

Ih 

1 H 

' H 

The  three  atoms  of  hydrogen  in  union  with  the  three 
atoms  of  nitrogen  are,  of  course,  easily  replaceable. 

The  fourth  atom  of  hydrogen  being  in  direct  associa- 
tion with  carbon  is  not  easily  replaceable. 

The  power  that  nitrogen  has  of  b<  ing  either  three  or 
five  atomic  is,  of  course,  the  explanation  of  the  mono- 
acid and  tri-acid  salts.  There  should  be  likewise  bi- 
acid salts. 

Quite  in  accordance  with  the  formula  is  the  fact  that 
distillation  with  potash  gives  much  aniline  and  a residue 
of  carbon. 

/ NHC,Hj  , qw 

C,  | Shc!hJ  + H*°“C>  nHC.H4  + >NC.H, 

(h 

The  group 

C,  NHC,H, 

I II 

would,  on  maltreatment,  be  very  likely  to  carbonise. 

A reaction  which  may  be  predicted  is  this.  Caieful 
treatment  with  alkali  may  be  expected  to  give  aniline 
and  glycollic  acid. 

Query. — Hoes  not  pure  aniline,  free  from  toluidine, 
give  rosaniline  on  treatment  with  chloride  of  carbon  ? 

London  Institution. 

Revision  of  the  Mineral  Phosphates,  by  A.  H.  CnCRCH, 

M.A.  Oxott,  Professor  qf  Chemistry , Royal  Agricul- 
tural College , Cirencester. 

(Omtinued  from  payt  >46.) 

No.  II. — Dufrenite. 

To  dufrenite  or  green  iron  ore  the  formula 
lFe.V„I‘Ot  + Z;H<> 

is  assigned  by  Dana.  Professor  Odling,  in  tho  list  of 
orthophosphates  given  on  page  309  of  his  “ Manual  of 
Chemistry,’'  writes  this  mineral  Ffe'"PO,Ffe'"H,0„  but 
has  not,  1 believed,  published,  any  experimental  proofs 
of  this  formula.  Having  submitted  a specimen  of 
dufrenite  from  Bavaria  to  analysis,  I can  now  confirm 
Professor  (Idling's  view. 

The  water  in  this  mineral  is  in  part  retained  ob- 
stinately ; if  determined  by  tho  loss  on  moderate 
ignition,  the  pereentago  will  prove  too  low.  Another 
cause  also  will  conduce  to  the  samo  result — dufrenite 
occurs  in  radiating  fibrous  concretions  upon  an  anhy- 
drous matrix,  generally  bccmutitc.  Now,  it  is  extremely 
difficult  to  prevent  any  admixture  of  tho  anhydrous 
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mineral  with  the  dufrenite  taken  for  analysis;  the  dark 
silky  crystals  of  the  latter  must  be  carefully  examined 
by  a hand  magnifier  to  ascertain  their  perfect  homo- 
geneousneas.  The  following  results  were  obtained  with 
a most  carefully  selected  specimen  of  dufrenite,  which 
was  submitted  in  a state  of  fine  powder  to  the  drying 
action  of  sulphuric  acid  in  vacuo:— 

***78  grains  of  dufrenite,  after  two  days’  drying  as  above,  j 
weighed  aa‘75  grains. 

The  mineral  contains,  therefore,  no  hygroscopic 
water ; nor  does  the  air-dried  mineral  alter  in  weight 
when  kept  in  tho  water-oven. 

The  total  amount  of  water  contained  in  dufrenite  is 
shown  by  the  following  numbers : — 

2175  grains  gave  2*4  grains  water. 

This  result  corresponds  to  10*55  P**  cent.  11*0.  The 
formula  Fc,P04  + FejHjO, requires  10  46  percent.  Ha0. 
It  is  remarkable  that  the  ferric  hydrate  presumed  to 
exist  in  dufrenite  (and  delvauxite)  should  not  be  altered 
by  a heat  of  iooQ  C.,  which  changes  the  simple  pre- 
cipitated ferric  hydrate  FelH30,  into  Fe4Oa  + *11,0 
(— Fe4H4Oft),  with  the  loss  from  1 atoms  of  the  hydrato 
of  1 atom  of  water.  Although  air  dried  dufrenite  has 
tho  same  composition  os  delvauxite  dried  at  too®,  yet 
the  chrome-green  colour  of  the  former  mineral  is 
strikingly  different  from  the  red-brown  tint  of  the 
latter.  After  ignition  the  minerals  arc  also  identical 
in  composition,  but  the  colours  of  the  ignited  residues 
are  not  alike — that  of  delvauxite  having  a violet  or 
urplc  shade  not  seen  in  the  orange-red  residue  of 
ufrenite. 


Note  on  the  Existence  of  Lithium , Strontium,  and 

Copper  in  the  Bath  Waters*  by  Professor  ItoscoE, 

f.As. 

At  the  request  of  Sir  Charles  Lyell  I undertook  the 
examination  of  tho  residue  obtained  by  the  evaporation 
of  the  Bath  waters  (King’s  Bath  spring)  by  spectrum 
analjsi*.  About  four  ounces  of  the  deposit  from  the 
basin  in  the  pump-room  was  kindly  forwarded  to  me  by 
l)r.  Falconer.  This  was  first  examined  for  strontium, 
hatium,  lithium,  rubidium,  and  cocsium,  by  first  boiling 
it  out  with  water  acidulated  with  hydrochloric  acid ; this 
separated  the  sulphate  of  culcium,  of  which  the  deposit 
tnuinly  consists,  together  with  most  of  the  sulphates  of 
strontium  and  barium  which  might  be  present.  The 
residue  was  fnsed  with  carbonate  of  sodium,  and  the 
carbonates  examined  for  barium  end  strontium,  accord- 
ing to  the  method  described  by  Bunsen.  No  trace  of 
barium  was  found,  but  strontium  was  present  in  quanti- 
ties sufficiently  large  to  enable  it  to  be  easily  detected. 
The  portion  of  the  deposit  soluble  in  dilute  hydrochloric 
acid  was  freed  from  alkaline  earths  by  several  precipita- 
tions with  carbonate  and  oxalate  of  ammonia,  and  in 
this  precipitate  strontia  was  again  detected.  The  mag- 
nesium was  next  separated  by  ignition  of  the  mixed 
chlorides  with  oxide  of  mercury,  and  on  examining  the 
poitions  of  the  residue  soluble  in  water,  the  red  lithium 
line  was  plainly  visible.  The  alkalies  were  precipitated 
as  plat  iuum  double  salts,  but  after  long  washing  no  other 
lines  than  those  of  potassium  could  be  detected.  It 
appealed,  however,  possible  that  the  greater  portion  of 
the  more  soluble  alkaline  snlts  might  not  be  spon- 
taneously deposited  from  the  water;  1 therefore  requested 
Dr.  Falconer  to  obtain  some  residue  from  the  evapora- 
tion of  the  whole  water,  but  on  examining,  according  to 

* Read  at  the  British  Association  Bath  meeting.  Communicated 
by  the  author. 


the  above  method,  the  salts  thus  derived  from  twenty 
gallons  of  water,  I was  still  unable  to  detect  the  smallest 
traces  of  either  rubidium  or  ca»ium.  In  the  course  of 
both  analyse*  I detected  the  presence  of  copper  in  the 
deposit  by  the  usual  tests.  I have  to  thank  Mr.  Charlee 
Moore  for  his  kindness  in  forwarding  a number  of 
samples  of  various  deposits  from  the  Bath  springs,  some 
of  which  I have  examined,  but  without  discovering 
any  other  substance  whoso  presence  was  previously 
unknown  in  the  Bath  waters. 


Researches  on  Sulphuretted  Combinations  of  Uranium 
by  M.  Adolphe  Remele.  * 

(Continued  from  puff € 114.) 

NDlpharunjl.t..  or  Potash  and  Mod  a. — In  treat- 
ing nitrate  of  uranium,  dissolved  in  alcohol,  by  a eolution 
of  monosulphido  of  potassium  or  hydrosulphate  of  sul- 
phide of  sodium,  precipitates  of  a beautiful  orange  colour 
are  obtained,  which  may  be  washed  in  alcohol  diluted 
with  water.  After  undergoing  washing  for  a sufficient 
length  ol  time,  they  disengage  with  acids,  a little  sul- 
phuretted hydrogen,  but  no  free  sulphur  is  separated, 
perhaps  because  there  are  not  homogenous  products. 

When  the  precipitation  is  effected  with  sulphide  of 
sodium  in  sn  aqueous  solution,  the  precipitate  is  after  a 
longer  or  shorter  time  transformed  into  a grey-green 
matter.  This  it  is  impossible  to  filter,  whether  water  or 
alcohol  is  used  for  tho  washing.  In  cither  case  the 
colour  becomes  brownish  yellow,  and  part  of  the  matter 
traverses  the  pores  of  the  paper. 

Brow m riul|iburanylat*  of  Baryta. — This  is  the 
most  alterable  of  all  these  bodies  I have  examined.  For 
its  preparation  precipitate  an  alcoholic  solution  of  nitrate 
of  uranium  by  sulphide  of  barium  dissolved  in  water, 
and  wash  with  alcohol  at  j6°.  The  dark  brown-red 
precipitate  decomposes  rapidly  in  the  air,  becoming 
brick  red,  and  this  decomposition  takes  place  up  to  a 
certain  point  even  when  the  precipitate  is  impregnated 
with  a strong  proportion  of  alcohol.  Immediately  alter 
receiving  it  on  the  filter,  place  it  under  the  receiver  of  an 
air  pump,  but  even  then  a partial  transformation  is 
almost  unavoidable. 

Hydrochloric  acid  dissolves  the  brown  matter  with 
disengagement  of  sulphuretted  hydrogen.  Nevertheless 
a milkir.es*  remains  in  tho  liquid,  proceeding  from  a little 
free  sulphur. 

<«reeu  HalpharanylaSa  of  Baryta. — By  adding  a 
soluble  salt  of  baryta  to  the  black  solution  of  sulphide  of 
uranyle  in  hydrosulphate  of  ammonia  a dirty  green  pre- 
cipitutc  is  formed.  To  collect  this  it  should  be  imme- 
diately thrown  on  a filter,  and  then  washed  on  the  filter 
with  water  as  cold  as  possible,  until  the  washings  cease 
to  colour  a solution  of  acetate  of  lead,  when  it  should  be 
dried  in  a vacuum. 

The  substance  obtained  treated  by  hydrochloric  acid 
disengages  sulphuretted  hydrogen  with  brisk  effer- 
vescenic  | the  acid  solution  is  rendered  milky  by  the 
s<  partition  of  free  sulphur.  On  heating  the  green  body 
over  a lamp  in  a tube  closed  at  one  end  a \ery  curious 
phenomenon  of  light  is  produced.  At  about  100*  all  the 
mutter  suddenly  becomes  incandescent. 

Two  analyses  of  this  product  gave  me  14' 5 per  cent, 
of  uranium,  49  per  cent,  of  barium,  and  14  per  cent,  of 
sulphur.  These  numbers  lead  me  to  conclude,  at  least 
approximatively,  that  there  are  six  equivalent*  of  sul- 
phide of  barium  for  one  equivalent  of  sulphide  of  urany  le. 
The  formula  of  the  green  compound,  which  also  contains 
water,  would  then  be  — [UrsO,]  S.SBaS  + tq. 
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By  washing  the  green  precipitate  in  water,  the  tem- 
perature of  which  is  very  little  above  the  ordinary  point, 
the  substance  becomes  transformed  into  a dirty  yellow 
mass  by  abandoning  sulphide  of  barium.  It  is  then  no 
longer  possible  to  wash  the  green  sulphuranylate  by 
decanting,  for  whilst  it  remains  in  contact  with  a somo- 
what  considerable  quantity  of  water  it  is  slowly  trans- 
formed, provided  sccesa  of  air  is  limited,  into  brown 
sulphuranylate,  and  the  liquid  takes  a strong  green 
colour  from  the  sulphide  of  barium.  This  remarkable 
fact  proves  that  the  brown-red  compound  contains  less 
alkaline-earthy  sulphide  than  green  sulphide. 

Crantnm  Bed. — Sulphide  of  uranyle,  after  precipi- 
tation from  a solution  of  nitrate  of  uranium  in  water,  is 
transformed  after  twenty-fonr  or  forty-eight  hours  into 
a beautiful  blood  red  matter,  when  the  liquid  in  which 
the  change  is  effected  is  exposed  to  tho  air.  Several 
chemists  have  already  observed  this  phenomenon ; M. 
Kivot  has  observed  the  change  of  colour  is  effected  more 
rapidly  (in  less  than  six  hours)  when  the  hydroaulphate 
has  been  used  in  a previous  precipitation. 

The  red  substance,  which  I propose  to  call  uranium 
red,  is  relatively  stable  j it  can  be  sufficiently  well  washed 
with  pure  water, and  afterwardsmay  be  dried  at  about  ioo° 
without  any  apparent  decomposition.  By  drying  it  con- 
tracts considerably,  and  becomes  darker ; after  being  pul- 
verised it  shows  under  the  microscope  octahedral  crystal:!, 
or  small  cubes  with  the  modications  of  the  octahedral. 
These  crystals,  which  are  of  a dark  red  colour,  are  disse- 
minated in  a light  red  mass;  in  thin  layers,  yellowish 
portions  arc,  however,  visible. 

The  analysis  many  times  repeated  of  a product  of  this 
kind  yields  the  following  numbers — uranium,  7 1 per  cent., 
sulphur,  4/5  per  cent. ; ammonia,  1-9  per  cent.!  water, 
about  10  per  cent.  These  numbers  lead  to  no  rational 
formula.  Ammonia  is  not  indispensable  to  the  existence 
of  the  red  body,  for  it  may  be  expelled  by  potash  without 
affecting  the  colour. 

It  is  easy  to  ascertain  that  uranium  red  cannot  be  a 
definite  compound,  but,  on  tho  contrary,  that  it  is  in- 
variably a mixture.  In  collecting  successively,  at  in- 
tervals of  eight  or  twelve  hours,  the  products  obtained 
from  one  and  the  same  liquid,  the  red  colour  becomes 
brighter  and  brighter.  This  is  easily  explained,  as  there 
always  remains  along  with  the  red  matter  a certain 
quantity  of  sulphide  of  uranyle,  which  by  washing  is 
transformed  more  or  less  completely  into  hydrated  ses- 
quioxide  of  uranium.  Analyses  also  of  different  products 
ield  for  the  various  elements  results  which  often  differ 
y several  hundredths  from  one  another. 

What,  then,  is  tho  colouring  principle  in  uraniom  red  ? 
By  heating  it  in  a closed  tube,  or  a tube  open  at  one  end, 
to  x]o  or  150°,  an  ammoniacal  salt  is  sublimated  which 
is  hyposulphite  of  ammonia ; the  solution  of  this  salt  in 
water,  treated  at  a gentle  heat  by  sulphuric  acid,  disen- 
gages a very  notable  proportion  of  sulphurous  acid,  be- 
coming at  the  same  time  milky,  by  the  separation  of  free 
sulphur.  Hence  it  would  seem  that  hyposulphurous 
acid  enters  into  the  composition  of  uranium  red ; as  to 
the  uraniom  itself,  the  result  of  my  experiments  and 
analyses  is,  that  it  exists,  in  chief  part  at  least,  in  the 
state  of  protoxide.  It  would  then  seem  that  uraniom 
red  is  produced  by  hyposulphurous  acid  which  forms  in 
hydrosulpbute  of  ammonia  through  the  intervention  of 
the  air ; and  tho  essential  matter  may  be  a hyposulphite 
of  protoxide  of  uranium.  I submit  this  as  a simple 
hypothesis,— it  is  not  impossible  we  may  have  to  do  with 
a sub-sulphide  of  uranyle. 

Uranium  red  is  insoluble  in  water;  but  it  generally 


remains  partially  suspended  for  an  almost  indefinite  time, 
colouring  the  liquid  light  red.  It  possesses  several  cha- 
racteristics of  hyposulphites;  a solution  of  nitrate  of 
silver,  for  instance,  blackens  it  immediately,  and  after  a 
time  the  filtered  liquid  deposits  yellow  hyposulphite  of 
silver.  On  the  other  hand,  it  evinces  several  reactions 
which  perfectly  distinguish  it  from  ordinary  hyposul- 
phites. Thus,  hydrochloric,  nitric,  and  sulphuric  acids, 
even  when  much  diluted,  dissolve  it,  disengaging  only  a 
little  sulphuretted  hydrogen,  and  separating  the  greater 
part  of  the  sulphur  under  the  form  of  yellowish  flakes.* 

An  insufficient  quantity  of  these  same  acids  leaves  a 
darker  red  residue.  The  same  thing  takes  place  when 
the  substance  is  treated  by  a solution  of  carbonate  or 
sulphite  of  ammonia,  which  decompose  it  equally  well. 
Tho  residue,  less  easily  attackable  by  these  various  re- 
agents, appears  in  the  form  of  small  octahedral  crystals, 
which  on  trituration  resume  the  colour  of  the  original 
matter  ; it  contains  besides  free  sulphur. 

In  the  present  state  of  knowledge  on  the  subject,  the 
following  is  all  1 cau  say  on  the  nature  of  uranium 
red : — 

So  long  os  it  remains  in  the  Btate  of  hydrosulphato  of 
ammonia  it  is  a mixture  of  a red  crystalline  body,  the 
composition  of  which  is  still  doubtful,  with  sulphide  of 
uranylef.  After  washing  it  becomes  a mixture  of  the 
same  red  body  with  hydrated  sesquioxideof  uranium  and 
a small  quantity  of  sulphate  of  uranyle. 

In  each  case  there  is  a little  hyposulphite  of  ammonia, 
but  it  has  been  hitherto  found  impossible  to  ascertain 
whether  this  salt  exists  in  combination  or  not. 

Direct  Preparation  of  Vrunliim  Bed. — By  all 
imaginable  means  I have  endeavoured  to  produce  the 
colouring  matter  of  uranium  red  in  a pure  state,  first 
with  hyposulphite  of  ammonia  and  soda  on  almost 
neutral  solutions  of  sesquioxide  and  protoxide  of  uranium, 
but  without  producing  n substance  analogous  to  the  red 
product ; on  the  contrary,  hypo-ulphites  do  not  even  give 
precipitates  with  salts  of  uranium. 

A very  singular  observation  at  length  led  me  in  a more 
satisfactory  direction.  By  treating  nitrate  of  uranium 
by  a solution  of  sulphite  of  ammonia,  mixed  with  hydro- 
sulphate  of  ammonia,  there  is  formed  when  the  propor- 
tions of  the  two  reagents  bear  a certain  proportion  to 
each  other,  a precipitate  variable  in  colour,  which  con- 
tains in  a mixed  state  a certain  quantity  of  a light  red 
mass.  After  numerous  experiments  made  in  conse- 
quence of  this  phenomenon,  I succeeded  in  preparing 
uranium  red  by  direct  processes.  The  following  is  the 
most  successful  method : — 

As  the  point  of  departure  I take  a beautiful  yellow 
precipitate,  obtained  by  treating  nitrate  of  uranium  by 
a solution  of  crystallised  sulphite  of  ammonia  (which 
always  contains  a more  or  less  considerable  proportion 
of  free  ammonia).  This  precipitate  can  be  easily  washed 
in  water,  which,  however,  partly  dissolves  it ; by  drying, 
which  can  be  effected  at  1 oo°,  it  becomes  very  hard,  ond 
after  being  pulverised  shows,  under  the  micro-cope,  small 
prismatic  crystals.  In  the  tube  the  matter  disengages 
sulphurous  vapours  and  free  ammonia;  with  energetic 
acids  it  gives  sulphurous  acid  ; uranium  is  present  in  the 
state  of  sesquioxide.  The  results  of  its  analysis  arc : — 
Sesquioxide  of  uranium,  78  66  percent.;  sulphurous  acid, 
is  percent.;  ammonia,  s-s8  percent.;  water,  6-os  per 

* Uruninm  red  bchavos,  in  tbit  respect,  In  much  the  eauio  way  os 
■nlpbide  of  urat)/lo. 

t Protoxide  of  uranium  and  sulphur  arc  also  obtained  by  beating 
uranium  red  in  presence  of  bvdrosulpbate ; for  tbi»  it  i«  only  neces- 
sary to  beet  it  more  *ud  for  a longer  time  than  unaltered  sulphide  of 
uranyle. 
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cent.  From  this  it  would  seem  to  be  a mixture  of  uranate 
of  ammonia  and  sulphite  of  oxide  of  urnnyle,  with  the 
Bame  composition  ns  the  salt  studied  by  Girard.  The 
analysed  product  contains,  setting  aside  the  water,  about 
66  parts  of  anhydrous  Sulphite  (£Ur,02]O.SO*)  to  18  parts 
of  uranate  (i[Ur20.j]O.NlLO) 

By  treating  the  precipitate  of  sulphite  of  uranium,  in 
the  same  liquid  in  which  it  is  produced,  by  a prolonged 
current  of  sulpuretted  hydrogen,  and  saturating  gradu- 
ally with  ammonia,  the  yellow  matter  undergoes  some 
very  curious  changes  of  colour.  Sometimes  it  passes  first 
to  dirty  green,  then  to  chocolate  brown,  then  to  red 
brown,  and  finally  to  blood  red ; sometimes  it  does  not 
become  green,  but  changes  successively  to  orange  yellow, 
chocolate  brown,  red  brown,  and  blood  red  ; sometimes 
it  merely  becomes  orange  yellow  and  then  red.  These 
variations  depend  on  the  relative  proportions  of  the 
different  bodies  present ; the  final  product  is  always 
uranium  red,  provided  the  sulphite  of  ammonia  and  the 
ammonia  itself  arc  not  employed  in  too  great  an  excess, 
in  which  case  the  transformation  into  uranium  red  is  not 
effected,  even  by  making  the  sulphuretted  hydrogen  act 
during  an  entire  day,  and  sometimes  the  uranium  passes 
into  a stable  solution,  refusing  to  precipitate  with  the 
ordinary  reagents.  This  curious  phenomenon  takes  place 
when  the  sulphite  of  ammonia  greatly  predominates  ; in 
this  case  pentathionie  acid  is  formed,  with  separation  of 
free  sulphur,  and  the  liquid  obtained,  which  contains  the 
whole  of  the  uranium,  is  coloured  brown. 

Immediately  after  the  preparation  of  uranium  red,  the 
supernatant  liquid,  which  should  contain  an  excess  of 
sulphuretted  hydrogen,  is  completely  limpid,  but  becomes 
gradually  brown  by  contact  with  tlie  air.  This  altera- 
tion commences  at  the  surface  of  the  liquid,  and  then 
descends  j on  reaching  the  red  substance  at  the  bottom 
of  the  vessel  this  substance  also  decomposes,  becoming 
nearly  black.  Hence  the  first  washings  by  decantation 
must  be  made  quickly. 

The  more  humid  the  substance  the  more  beautiful  and 
the  brighter  is  its  colour ; after  dessication  and  pulveri- 
sation its  tone  is  duller.  In  any  case  its  tint  is  rather 
lightor  than  that  of  uranium  red  obtained  by  the  action 
of  hydrosulphate  of  ammonia,  and  slightly  approaches 
vermillion. 

I have  examined  a product  which  during  its  prepara- 
tion passed  only  through  orange  yellow  ns  an  interme- 
diary tint.  Thesubstancehas  all  the  properties  of  ordinary 
uranium  red,  only  it  is  attacked  with  more  difficulty  by 
carbonate  and  sulphite  of  ammonia.  Submitted  to  the 
action  of  heat,  a small  quantity  of  hyposulphite  of  am- 
monia volatilises,  as  is  the  case  with  the  uranium  reds 
previously  described. 

The  analysis  of  i oo  parts  of  this  uranium  red  hns  given 
72*5  of  uranium,  3 of  sulphur,  0*74  of  ammonia.  It  is 
impossible  to  discuss  these  results,  especially  os  the  sul- 
phur and  ammonia  are  in  such  small  proportion.  All 
that  1 can  say  is,  that  the  product  obtained  by  my  pro- 
cess is  probably  n still  more  complex  mixture  than  the 
uranium  reds  formed  in  hydrosulphntc  td  ammonia. 

'Jlie  sulphite  of  soda  also  produces,  in  solutions  of  sea- 
quioxidc  of  uranium,  a light  yellow*  precipitate,  which, 
when  treated  by  sulphuretted  hydrogen  with  the  addi- 
tion of  a little  caustic  soda  causes  the  formation  of  a 
uranium  red.  The  product  thus  obtained  is  of  the  same 
colour  as  the  others,  but  during  washing  it  takes  a 
brownish  tinge. 

By  treating  sulphide  of  uranyle,  in  presence  of  an 
excess  of  hydrosulphate  of  omn.ouia,  by  a current  of  sul- 
phurous acid,  no  red  matter  is  produced. 


On  account  of  their  warm  brilliancy  the  various 
uranium  reds  might  ho  of  great  service  in  painting  coaid 
they  be  preserved  in  oils.  Unfortunately  they  gradually 
alter  by  contact  with  these  liquids;  the  most  persistent 
much  resembles  burnt  sienna. 

This  alteration  takes  place  less  quickly  with  uranium 
reds  directly  prepared  than  with  those  obtained  with 
hyposulphato  of  ammonia. — Monitcnr 
469,  64. 


On  the  Black  Stones  u hich  fell  from  the  Atnwsphert 
at  Birmingham  in  1858*,  Ay  Dr.  T.  L.  Phjpson, 
F.C.S.,  $c. 

Thf.sk  stones,  which  have  hitherto  been  regarded  as 
aerolites,  fell  at  Birmingham  in  great  number  during 
a violent  storm  which  broke  over  that  town  in  the  month 
of  August,  1858.  Several  of  these  stones  have  been 
recently  forwarded  to  me  by  Mr.  \V.  P.  Beale,  ia  order 
that  I might  submit  then  to  analysis. 

They  are  small,  angular,  and  black,  presenting  hero 
and  there  a few  indications  of  crystallisation.  They  act 
very  slightly  upon  a magnetic  needle,  but  the  action  is 
just  sensible.  They  give  a light  coloured  streak,  aad 
when  finely  pulverised  are  partially  soluble  in  hydtv- 
chloric  arid.  Their  specific  gravity  is  about  17.  They 
fuse  with  much  difficulty  upon  the  edges  before  the  blow- 
pipe ; when  heated  quietly  in  a platinum  crucible  they 
emit  a marked  odour  of  ozone.  The  analysis  which  1 
have  made  of  them  proves  that  these  stones  are  not 
aerolites,  but  small  fragments  of  basalt  rock,  analogous 
to  that  which  exists  at  a few  leagues  from  Birmingham 
near  the  parish  of  How  ley.  They  have  given  me 


Silica  ....... 

Alumina 16**5 

Protoxide  of  iron 8*16 

Peroxide  of  iron  . . . . .371 

Lime .1125 

Magnesia .......  674 

Alkalies  (by  difference)  . . . .37® 

Water * . 3*3° 
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It  is  evident  to  me  that  those  stones  which  fell  in 
great  numbers  in  Ann  Street  and  other  adjacent  street? 
of  the  town  of  Birmingham  were  carried  there  by  a 
waterspout,  as  was  the  case,  doubtless,  for  the  curious 
fall  of  hay  which  I observed  in  London  in  June,  if6», 
and  described  in  the  Comptes  Bendas  of  the  Paris 
Academy ; and  for  the  full  of  iron  stone  which  oceumd 
in  August,  1841,  at  I wan,  in  Hungary  ; the  sire  of  the 
pieces  of  this  iron  stone  which  fell  varied  from  that  of 
a hemp  seed  to  that  of  a nut.  The  block  atones  whwh 
fell  in  Birmingham  are  about  the  size  of  nuts,  to  judge 
from  those  forwarded  to  me. 
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On  a Xew  Method  of  Extracting  Cold  from  Jurtf front 
Ores,9  by  Dr.  Cuacb  C’ALVEBT,  F.JLS. 

At  the  present  time,  when  the  auriferoua  ortsof  Great 
Britain  arc  attracting  public  attention, it  may  he  *dun- 
tageous  to  persons  interested  in  gold  mining  to  he  wade 
acquainted  w ith  a new  and  simple  method  of  exfsactlBg 
gold  from  such  01*08,  which  presents  the  advantages  ot 
not  only  dispensing  with  the  costly  use  of  mercurj.  bat 

* Bead  before  the  Btitiah  Association  Bath  xusetio*  ecet' 
municattd  by  the  author. 
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of  also  extracting  the  silver  and  copper  as  well  os  tlie 
gold  which  the  ore  may  contain.  Further,  it  may  be 
stated  that  the  process  can  he  profitably  adopted  incases 
where  the  amount  of  gold  is  small,  and  the  expense  of 
mercury  consequently  too  great.  Without  entering  here 
into  all  the  details  of  the  numerous  (about  one  hundred) 
experiments  which  I made  some  years  since,  before  I 
finally  arrived  at  the  new  method  of  extracting  gold, 
which  I have  now  the  honour  of  communicating  to  the 
meeting,  allow  me  to  state  a few  facts  which  are  neces- 
sary to  give  a general  view  of  the  subject.  If  t't  parts 
of  pure  and  finely  divided  gold,  obtained  by  the  reduc- 
tion of  a Bult  of  that  metal,  be  added  to  100  ports  of 
pure  sand,  and  placed  in  a bottle  with  a saturated  solu- 
tion of  chlorine  gas  for  twenty-four  hours,  only  0*5  of 
gold  is  dissolved.  If  the  same  experiment  be  repeated, 
but,  instead  of  chlorine  water,  a mixture  of  chlorine 
water  and  hydrochloric  acid  he  used,  o*6  of  gold  is  dis- 
solved. If,  instead  of  employing  hydrochloric  acid  and 
chlorine  gas,  a mixture  of  sand,  reduced  gold,  and  per- 
oxide of  manganese,  with  hydrochloric  acid,  are  placed 
in  a bottle,  1*4  of  gold  is  dissolved;  so  that  it  would 
appear  that,  under  the  influence  of  nascent  chlorine,  the 
gold  is  more  readily  dissolved  than  when  the  same  gas 
is  mixed  in  solution  with  hydrochloric  acid  previously 
to  being  placed  in  contact  with  the  auriferous  sand. 
Still  these  processes  leave  a great  deal  to  he  desired 
in  a commercial  point  of  view,  as  more  than  a third 
of  the  gold  remains  undissolved;  and  the  same  results 
are  obtained  if  the  chlorine  gas  be  generated  by 
another  method,  viz.,  by  adding  to  the  auriferous  sand 
a mixture  of  chloride  of  sodium,  sulphuric  acid,  and 
peroxide  of  manganese.  Being  convinced,  therefore, 
that  nascent  chlorine  gas  was  a fit  and  proper  agent 
for  cheaply  extracting  gold  from  ores,  and  that  it  was 
only  necessary  to  modify  the  method  of  operating,  I 
allowed  the  mixture  of  hydrochloric  acid  and  peroxide 
of  manganese,  or  of  sulphuric  acid,  peroxide  of  man- 
ganese and  chloride  of  sodium,  to  remain  for  twelve 
hours  in  oonUet  with  the  auriferous  sand ; and  then, 
instead  of  washing  out  the  solution  of  gold,  I added  a 
small  quantity  of  water,  which  removed  a part  of  the 
acting  agent,  and  this  was  made  to  percolate  several 
tiroes  through  the  sand ; by  which  method  I succeeded 
in  extracting  from  the  sand,  within  a fraction,  the  whole 
of  the  gold.  I then  repeated  tho  last  experiments  with 
natural  auriferous  quartz,  and  easily  extracted  the  two 
ounces  of  gold  per  ton  which  it  contained.  I therefore 
propose  the  following  plan  for  extracting  the  gold  on  a 
commercial  scale  : — The  finely-reduoed  auriferous  quartz 
should  be  intimately  mixed  with  about  1 per  cent,  of 
peroxide  of  manganese  ; and  if  common  salt  be  used, 
this  material  should  be  added  at  the  same  time  os  the 
manganese,  in  the  proportion  of  three  parts  of  salt  to 
two  of  manganese.  The  whole  should  bo  then  intro- 
duced into  closed  vat*,  having  false  bottoms,  upon 
which  is  laid  a quantity  of  small  branches  covered  with 
straw,  so  os  to  prevent  the  reduced  quartz  from  filling 
the  holes  in  the  ills*  bottom.  Muriatic  acid  should  then 
bo  added  if  manganese  alone  is  used,  and  diluted  sul- 
phuric acid  if  manganese  and  salt  have  been  employed, 
and,  after  having  left  the  whole  in  contact  for  twelve 
hours,  water  should  be  added  so  as  to  fill  up  the  whole 
space  between  the  false  and  true  bottoms  with  fluid. 
This  fluid  should  then  be  pumped  up  and  allowed  to  per- 
colate through  the  mass,  and  after  this  has  been  done 
several  times  tho  fluid  should  be  run  off  into  separate 
vats  for  extracting  the  gold  and  copper  that  may 
contain.  To  effect  this,  old  iron  is  placed  in  it  to 


precipitate  the  copper;  and  after  this  has  been  removed, 
the  liquor  is  heated  to  drive  away  the  excess  of  free  chlo- 
rine, and  a concentrated  solution  of  sulphate  of  protoxide 
of  iron,  or  green  copperas,  is  added,  which,  acting  on  the 
gold  solution,  precipitates  the  gold  in  a metallic  form. 
By  this  method  both  gold  and  copper  are  obtained  iu  a 
marketable  condition.  If  silver  is  present  in  the  ore,  a 
slight  modification  in  the  process  will  enable  the  operator 
to  obtain  this  metal  also.  It  is  simply  necessary  to 
generate  the  chlorine  of  the  vitriol,  manganese,  and  chlo- 
ride of  sodium  process,  taking  care  to  use  an  excess  of 
salt,  that  is,  six  parts  intead  of  three,  as  a bo  re  directed. 
The  purpose  of  this  chloride  of  sodium  being  to  hold  in 
solution  any  ohloride  of  silver  that  may  have  been  formed 
by  the  action  of  chlorine  on  the  silver  ore,  and  to  extract 
the  metal,  the  following  alteration  in  the  mode  of  preci- 
pitation is  necessary.  Blades  of  copper  must  he  placed 
in  the  saline  solutions,  to  throw'  down  tho  silver  in  n 
metallic  form,  then  blades  of  iron  tothrowdown  the  copper, 
the  gold  being  then  extracted  as  previously  directed.  I 
think  tho  advantages  of  this  process  are,  1st,  cheapness; 
and,  absence  of  injury  to  the  health  of  the  persons  em- 
ployed ; 3rd,  that  not  only  is  the  metallic  gold  in  the  ore 
extracted  (as  is  done  by  mercury),  but  it  attacks  and 
dissolves  all  gold  which  may  he  present  in  a combined 
state,  besides  enabling  the  miner  also  to  extract  what 
silver  and  copper  the  ore  may  contain.  I cannot,  how- 
ever, conclude  without  reminding  you  of  what  is  gene- 
rally underrated — that  is,  the  heavy  expense?*  which 
attend  the  bringing  of  the  ore  to  the  surface,  its  crush- 
ing and  preparation  to  render  it  in  a proper  state  for 
being  acted  upon  either  by  mercury  or  by  any  other 
agents. 
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Second  Report  on  the  Application  qf  Gun- Cotton  to 
Warlike  Purposed.  By  a Committee,  consisting  of 
W.  Fairbairn,  EL.D.,  F.R.S. ; Joseph  Whitworth, 
F.R.S. ; James  Nasmyth,  C.E.,  F.K.A.S. ; J.  fccott 
Kusm  II,  C.K.,  F.R.S. ; J- hn  Anderson,  C.  K„  and 
Mr  W.  0.  Armstrong,  C.U.,  J.L.D.,  F.R.S..  from 
Section  G.;  and  J.  H.  Gladstone,  Ph.D.,  F.R.S.  ; 
Professor  W.  A.  Miller,  M.D.,  F.R.S. ; Professor  E. 
Fmnkland,  Ph.D.,  F.R.S. ; and  F.  A.  Abel,  F.R.S., 
from  Section  II. 

YOUR  Committee  on  tho  Application  of  Gun-Cotton  to 
Warlike  Purpose*  lias  simply  to  relate  the  ctrc  imstances 
that  have  taken  the  matter  out  of  their  hand*.  When 
the  Committee  wua  re-appointed  at  the  Newcastle  meet- 
ing, another  recommendation  relating  to  gun-cotton  was 
passed  by  the  Association — namely  : — 

“ That  it  appears  from  the  Report  presented  at  this 
meeting  by  the  joint  committees  of  chemical  and  mecha- 
nical sections, and  by  the  discussions  which  have  followed 
its  presentation,  that  the  subject  of  gun-cotton  is  possibly 
one  of  very  great  interest  and  public  impo?  tame  ; and 
that  whilst  the  General  Committee  have  :aken  measures 
to  continue  on  their  own  account  the  inquiries  which 
have  been  presented  in  the  last  year,  they  are  sensible 
that  the  British  Association  docs  not  possess  means  for 
| its  adequate  examination  ; they  are  desirous,  therefore, 
of  drawing  the  attention  of  Her  Majesty’s  Government 
to  the  importance  of  a full  und  searching  inquiry,  con- 
ducted by  a Royal  Commission, into  the  various  practical 
applications  connected  with  the  public  service,  for  which 
this  material  may  be  suitable,  and  that  with  this  view 
the  Assistant  General  Secretary  he  requested  to  cau*e 

• Prwtcntcd  to  tho  mernVt*  of  the  Bntbh  AsftoctatW?,  Bath  rccct- 

tn*.  Read  bofnro  Section  fi. 
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the  Report,  with  its  accompanying  documents,  to  be 
printed  with  as  little  delay  as  possible,  and  copies  pre- 
sented (accompanied  by  the  resolution)  to  the  Right 
Hon.  the  (secretary  of  State  for  War,  by  a deputation 
consiatingof  the  President  and  Officers  of  the  Association, 
accompanied  by  the  Presidents  of  Chemical  and  Mecha- 
nical Sections.'* 

In  accordance  with  this  resolution,  as  soon  as  the 
Report  was  printed,  a copy  was  presented  to  Lord  do 
Grey,  at  the  War  Office,  by  a deputation  headed  bv 
General  Sabine.  This  took  place  on  December  u.  Much 
interest  on  the  subject  was  excited  in  many  quarters,  and 
a large  number  of  the  separate  copies  of  the  Report 
were  asked  for  and  circulated.  In  January  the  Govem- 
ment  appointed — not  a Royal  Commission — but  a Com- 
mittee to  investigate  the  subject  in  all  its  bearings.  It 
consists  of  General  Sabine  os  President,  General  Hay, 
Captain  Brandreth,  R.N.,  Commander  Liddell,  R.N., 
Colonel  Boxer,  R.A.,  Colonel  Lovell,  R.E.,  F.  A.  Abel, 
Esq.,  T.  Sopwith,  Esq.,  Professor  W.  A.  Miller,  Professor 
G.  G.  Stokes,  and  Dr.  J.  H.  Gladstone,  with  Major 
Miller,  R.A.,  as  Secretary,  representing  thus— the  army, 
the  navy,  military  and  civil  engineering,  as  well  as  che- 
mical and  physical  science,  and  comprising,  as  will  be 
seen,  three  of  the  members  of  your  Committee.  The 
Messrs.  Prentice,  who  were  present  at  the  Newcastle 
meeting,  immediately  established  a manufacture  of  the 
nrticlc  at  Stowrnarket,  and  which  has  furnished  materials 
for  many  experiments  on  the  use  of  gun-cotton  for 
quarrying  purposes.  The  Government  Committee  is 
already  engaged  in  a systematic  course  of  experiments 
relating  to  the  manufacture  and  keeping  qualities  of  gun- 
cotton, and  its  use  in  artillery,  small  arms,  and  engineer- 
ing. Your  Committee,  therefore,  consider  that  their 
work  is  accomplished,  since  the  application  of  gun-cotton 
to  military  purposes  is  now  in  a fair  way  of  being  inves- 
tigated with  greater  facilities  and  means  than  could  have 
been  at  their  disposal. 

A fter  the  above  Report  had  been  read,  Professor  Abel 
said  the  subject  of  gun  -cotton  had  occupied  a considerable 
share  of  his  attention  during  the  past  year,  and  he  would 
give  an  account  of  such  experiments  as  had  been  made 
on  behalf  of  Government.  He  was  happy  to  say  that  they 
hadmadeconsidcrablc  progress  already  in  their  researches, 
and  it  afforded  him  still  more  pleasure  to  be  able  to  say 
that  results  of  those  researches  had  been  of  a satisfactory 
charncter.  He  dwelt  particularly  upon  this  fact,  because 
it  would  not  havo  escaped  notice  that  the  official  reports 
published  in  France  were  very  unfavourable.  The  ex- 
periments conducted  by  Messrs,  Prentice,  and  by  himself, 
proved  that  gun-cot  Ion  possessed  a great  superiority 
over  gunpowder,  both  in  the  simplicity  aud  safety  of  its 
manufacture.  The  adoption  of  simple  precautions  set 
aside  almost  the  possibility  of  accidents.  With  regard  to 
a second  point — the  uniformity  of  manufacture — it  was 
one  upon  which  he  had  endeavoured  to  obtain  the  most 
precise  information.  He  found  that  they  might  rely  upon 
tho  Austrian  system  of  manufacture.  Tne  next,  and  most 
important  branch  of  inquiry,  in  connexion  with  the 
properties  and  uses  of  gun-cotton,  was  the  question  of  its 
permanence  or  stability.  Its  properties,  as  a material 
for  military  engineering,  would  be  rendered  nugatory  if 
they  could  not  place  the  most  perfect  reliance  upon  it. 
According  to  some  persons  they  ought  to  place  no  reliance 
on  gun-cotton,  because  it  was  liable  to  change  and  sponta- 
neous decomposition.  He  had  looked  at  the  reports  of  the 
French  chemists,  and  he  was  bound  to  say  that,  although 
those  experiments  had  been  conducted  with  great  care 
by  almost  the  highest  authorities,  he  could  not  agree 


with  them.  He  had  at  the  present  time  a number  of  ex- 
periments in  progress  to  ascertain  the  changes  made  by 
heat  and  exposure  to  light. 

Upon  the  occasion  of  this  Report  being  read  in  the 
Mecnanical  Section,  Mr,  Scott  Russell  slated  that  General 
Hay,  of  the  Hythe  School  of  Musketry,  had  constructed 
a new  form  of  cartridge  suited  for  the  Whitworth  rifle ; 
that  he  had  found  the  use  of  gun-cotton  was  clean,  and 
had  not  the  disadvantage  of  fouling  the  gun  ; that  it  had 
much  less  recoil,  although  the  effect  was  the  same ; that 
one-third  of  the  weight  of  charge  was  the  equivalent 
proportion,  and  that  it  did  not  heat  the  gun.  He  had 
seen  a gun  fired  at  a target  with  gun-cotton  from  the 
shoulder  of  the  general  at  500  yards.  Twelve  successive 
shots  were  all  placed  in  a space  one  foot  wide,  by  two 
feet  high,  and  the  value  of  the  practice  was  measured 
by  the  fact  that  the  mean  radius  of  deviation  from  the 
centre  was  between  nine  aud  ten  inches.  Thus,  there- 
fore, the  use  of  gun-cotton  in  musketry  had  been  proved 
by  English-made  gun-cotton  in  English  rifiee  by  an 
English  general,  to  perform  all  that  the  Committee  last 
year  reported  of  Austrian  gun-cotton  on  the  faith  of  the 
Austrian  General  Lenk.  The  next  application  made 
during  the  past  year  was  to  the  driving  of  tunnels, 
shafts,  and  drifts  In  connexion  with  engineering  appli- 
cations. It  was  stated  by  the  Committee  that  one-sixth 
of  the  weight  of  charge  of  cotton  was  equal  in  blasting 
effect  to  gunpowder,  and  this  had  been  proved  in  practice 
in  a number  of  instances.  At  Wingerworth  colliery 
one-thirteenth  of  the  weight  of  gun-cotton  as  compared 
to  gunpowder ; in  the  slate  quarries  of  Llanberia,  at  Allen 
Heads,  one-seventh  was  required.  At  Allen  Heads,  at 
some  lead  mines,  a canal  was  being  driven  seven  miles 
long.  The  drift  was  seven  feet  by  five  in  the  hardest 
limestone.  Both  ends  were  worked  by  gun-cotton  fired 
by  an  electric  battery.  The  great  advantage  experienced 
was  that  the  air  w as  not  contaminated  by  smoke,  and 
that  the  work  could  be  carried  on  more  rapidly.  Tho 
next  application  had  been  made  to  the  detaching  of  large 
masses  of  rock.  This  bad  been  tried  in  several  places, 
and  it  was  found  that  one  pound  of  gun-cotton  was  able 
to  detach  from  thirty  to  sixty  tons  of  rock.  The  Govern- 
ment appointed  a committee,  naval,  military,  and  civil 
—engineering  as  well  as  chemical  and  physical  science, 
and  that  committee  was  already  engaged  in  a system- 
atical course  of  experiments  relating  to  the  manufacture 
and  keeping  qualities  of  gun-cotton,  and  its  use  in  artil- 
lery, small  arms,  and  engineering. 
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On  the  Preparation  of  an  Improved  Wine  of  Iron, 
by  H.  N.  Draper,  F.C.S.,and  Mr.  J.  Whitla." 
The  authors  first  described  their  observations  of  tho 
action  of  light  in  promoting  decomposition  of  the  offi- 
cinal wine  of  iron.  To  prevent  this  decomposition, 
which  occurs  even  in  the  dark,  they  suggested  that  am- 
monio-citrate  of  iron  should  replace  jiotassto-tartrate, 
and  that  citrate  of  ammonia  should  also  be  added,  to 
prevent  any  slight  precipitation  that  might  otherwise 
occur  when  the  wine  w as  exposed  to  strong  sunlight. 
The  formula  proposed  was  as  follows: — 

Ammonio-citrate  of  Iron  . . . 160  grains. 

Crystalline  citrate  of  Ammonia  . 60  „ 

Sherry I pint. 

Tho  wine  thus  prepared  was  perfectly  transparent,  and 
had  no  disagreeable  taste. 

4 Used  si  tbs  mssUl.fi  of  tbs  British  Phermactutios]  Conference. 
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On  the  Amount  of  Alkaloid  in  Commercial  Citrate  of 
Iron  and  Quinine,  by  Mr.  J.  C.  BraITHWaitk.* 
The  author  had  examined  fifteen  samples  of  this  medi- 
cine, which  should  contain  1 6 per  cent,  of  quinine,  or 
about  15  per  cent,  of  citrate  of  quinine.  The  following 
is  a tabular  form  of  his  results : — 

In  100  parts. 

Quinine.  Citrate  of  Quinine. 
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On  a New  Method  of  Detecting  Artenic,  Antimony, 
Sulphur,  and  Phosphorus  by  their  Hydrogen  Com- 
pounds when  in  Mixed  Gas ,*  Ay  W.  Bird  HerapaTII, 
M.D.,  F.Jt.S.  L.  and  E. 

1)R.  Herapatji  having  to  investigate  a case  of  suspected 
poisoning  by  phosphorus,  in  which  the  traces  of  free 

^110^8  had  disappeared,  during  the  long  interval 
en  administration  of  the  poison  and  analysis,  he 
examined  for  phosphorous  acid  by  Scherer's  method,  but 
as  several  of  the  hydrogen  compounds  of  sulphur  and 
arsenic,  for  instance,  have  the  property  of  blackening 
the  salt  of  silver,  he  eliminated  these  hydrogen  com- 
pounds from  the  gas  before  its  absorption  by  ammoniacal 
nitrate  of  silver,  or  tested  the  gas  as  it  was  being  evolved 
from  any  of  their  compounds.  Dr.  Hern  path  dissolved 
the  organic  matter,  stomach,  intestines,  and  contents  in 
dilute  hydrochlorio  acid  by  heat.  The  room  of  operation 
being  at  the  time  quite  dark,  an  apparatus  was  fixed  for 
exhibiting  any  phosphoric  flashes  of  light,  as  in  Mits- 
cherlich’s  experiment : no  flashes  appeared.  The  acid 
solution  might,  however,  have  contained  arsenic,  phos- 
phorus as  phosphorous  acid,  antimony  ns  chloride,  and 
sulphur  as  taurine,  &c.  No  chlorate  of  potassa  could  be 
employed  in  oxidising  the  organic  matter,  as  phosphorous 
acid  would  become  phosphoric,  and  all  evidence  be  lost, 
for  sulphates  and  phosphates  are  not  reducible  in  the 
hydrogen  apparatus;  to  the  liquid  filtered  there  was 
added  one-third  of  spirit  of  wine,  and  it  was  then  ready 
for  use.  A gas  evolution  bottle  with  funnel  and  pipe, 
armed  with  a tube  containing  chloride  of  calcium,  and 
chalk  in  coarse  powder,  for  the  preparation  of  pure 
hydrogen  gas,  was  got  ready  and  tested,  as  usual,  for 
arsenic.  To  the  exit  lamp  was  attached  a green  glass 
tube,  well  supported,  passing  over  two  or  three  spirit- 
lamp  fumes.  The  exit  pipe  was  bent  at  right  angles,  to 
go  through  a wide-mouthed  bottle,  containing  slips  of 
white  filtering  paper,  dipped  in  a solution  of  nitro- 
prusside  of  sodium,  made  alkaline  by  ammonia,  horn 
which  the  gas  was  carried  to  the  next  bottle,  con- 
taining ammoniacal  nitrate  of  silver;  and  there  was 
another  exit  tube  leading  to  a bottle  of  some  salt 
of  lead,  or  this  may  be  replaced  by  a jet  .for  burning 

a Read  at  the  meeting  of  the  British  Pharmaceutical  Conference. 

* Read  at  the  British  Association  Bath  meeting.  Communicated 
by  the  author. 


the  gas.  The  apparatus  being  at  this  period  ready 
for  use,  pure  line  sulphuric  acid  and  distilled  water 
were  placed  in  the  hydrogen  evolution  bottle,  and 
the  stream  of  gas  allowed  to  escape  through  the 
apparatus,  heat  being  applied  to  the  tubes  with  spirit- 
lamps.  Now,  if  arseuic  bad  been  present  it  should  have 
produced  a crust  in  the  usual  place,  and  antimony  would, 
if  present,  have  been  deposited  at  a spot  near  it. 
Whilst  sulphur  would  partly  have  been  sublimed  and 
deposited  in  front  of  the  arsenic,  and  the  remaining  nn- 
decomposed  sulphuretted  hydrogen  gas  would  nave 
communicated  a deep  purple  blue  tint  to  the  paper 
charged  with  the  ammoniacal  nitro-pruaside  of  sodium. 
Whilst  the  phosphoretted  hydrogen,  passing  unchanged 
through  all  these  tests,  would  have  been  at  once  seised 
by  the  ammoniacal  nitrate  of  silver,  and  have  produced 
the  black  phosphide  of  silver,  whilst  the  hydrogen 
escaped  through  the  lead  solution  without  changing  its 
colour,  unless  the  evolution  (supposing  phosphorus  to  be 
present),  of  phosphoretted  hydrogen  would  have  been 
too  violent  for  the  perfect  reaction  of  the  silver 
salt.  It  was  now  possible  to  examine  the  prepared 
organic  liquid  with  this  apparatus,  by  inserting 
it  m quantities  of  only  a few  drachms  at  a time  into 
the  hydrogen  bottle,  through  the  tubulated  funnel, 
and  by  employing  sufficient  spirit,  no  frothing  took  place 
to  endanger  the  success  of  the  experiment,  but  should  it 
occur  it  could  at  any  moment  be  checked  hv  the  addition 
of  a little  spirit  down  the  funnel.  Did  the  tubes  show 
no  deposit,  and  if  tho  paper  remained  white,  neither 
arsenic,  antimony,  nor  sulphur  could  bo  present.  The 
block  precipitate  in  tho  silver  bottle  would  infcrcntially 
have  been  phosphide  of  silver,  but  it  admitted  of  abso- 
lute proof  by  testing  with  Scherer’s  process.  The  opera- 
tion being  completed,  the  silver  salt  was  passed  through 
a filter  previously  washed  with  acetic  or  nitric  acid,  and 
afterwards  with  nmmonia,  and  the  collected  black  pre- 
cipitate submitted  to  proof  by  burning  the  filter  paper, 
acting  on  the  ashes  with  nitric  acid  and  heat  until 
oxidised,  the  silver  precipitated  by  pure  hydrochlorio 
acid,  and  the  Bolution  filtered.  It  contained  all  the  phos- 
phorus os  phosphoric  acid,  which  could  be  tested  by  the 
nitrate  or  chloride  magnesium  with  ammonia,  whilst  the 
oharac'eristic  crystals  of  triple  phosphate  ammonia  and 
magnesia  should  be  examined  in  the  microscope  and 
identified  by  the  action  of  polarised  light  and  by  the 
measurement  of  their  angles  in  the  goniometer,  or  the 
phosphoric  acid  may  be  tested  by  a solution  of  nitrate  of 
silver  with  ammonia,  when  the  yellow  phosphate  of 
silver  would  bo  obtained,  and  the  blue  phosphate  of  iron 
with  a solution  of  its  proto-salt.  An  objection  might  be 
raised  to  the  testing  of  the  ashes  of  a filter,  as  the  fibres 
of  paper  might  contain  phosphate,  which  an  acid  wash- 
ing would  not  remove,  but  which  could  be  found  after 
incineration  by  the  same  method.  It  was,  therefore, 
better  to  burn  the  phosphoretted  hydrogen,  and  con- 
dense the  phosphoric  acid  vapour,  and"  teat  the  liquid  for 
that  acid  by  the  above  method.  A singlo  drop  of  dilute 
solution  of  phosphorus  and  phosphoric  acids  furnished 
abundant  evidence  of  crystals  of  the  ammonia  and  mag- 
nesium salt  when  a glass  slide  with  a drop  of  distilled 
water  on  it  had  been  inverted  for  a few  aeconda  over  its 
flame.  When  combustion  of  the  gas  is  to  be  the  method 
of  proof,  the  silver  solution  should  be  removed  to  a 
small  hard  glass  jot  inserted  ill  the  end  of  the  tube  from 
the  ammoniacal  nitro-pruaside  of  sodium  bottle ; the  gas 
being  inflamed  may  bo  treated  as  above,  but  to  get  auffi- 
cient  evidence  of  minute  traces  of  phosphorus  it  would 
be  well  to  burn  the  gas  in  a glass  globe,  kept  cool  by 
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d^mp  cloths  round  it,  and  the  issuing  stream  of  gas 
passed  through  a perpendicular  tube  surrounded  by  a 
freezing  mixture,  and  the  condensed  water  collected  in 
a bottle  by  Mi  tocher  lich's  process,  then  by  washing  out 
the  bottle,  tube,  and  globe  with  distilled  water,  and  con- 
centrating by  evaporation,  it  may  be  tested  as  before. 
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Fle*h.  itm  cbiaf  coostitucnU,  boffin*  and  routing.  Animat  Uadi, 
it*  manufacture  end  application*.  Various  method*  of  preserrm# 
autmal  matter*.  Employment.  of  animal  refuse  in  tho  m aim  1 net  tiro 
of  pnunate  of  txAnih.  A few  words  on  tho  decay  of  organic 
uuktxon,  ami  their  fermentation  and  putrefaction. 

(Continued  from  page  119.) 

I shall  now  examine  with  you  some  of  the  various 
causes  which  contribute  to  the  destruction  of  animal 
matters,  when  it  arises  from  slow  decay  or  putrefaction. 
The  first  of  these  to  which  I shall  have  the  pleasure  of 
calling  your  attention  is  that  observed  by  Dr.  Stenhouse, 
who,  in  1854,  made  the  curious  discovery  that,  if  the  body 
of  an  animal  was  buried  in  a carbonaceous  mass,  such  as 
charcoal,  after  a few  months  the  whole  of  the  animal, 
excepting  the  skeleton,  would  entirely  disappear  ; and 
what  was  still  more  remarkable  was  that,  though  the 
experiments  were  conducted  within  his  laboratory,  no 
unpleasant  effluvia  were  apparent  to  those  who  were  con- 
stantly there.  This  eminent  chemist  attributed  the  rapid 
and  complete  destruction  of  animal  tissue  in  these  experi- 
ments to  the  oxidation  of  the  animal  matter*  by  the  oxygen 
of  the  atmosphere  ; but  to  enable  you  fully  to  understand 
how  this  occurs,  I must  call  your  attention  to  the  follow- 
ing facts:— Lowitz,  many  years  since,  observed  that  char- 
coal possesses  the  property  of  absorbing  and  condensing 
in  it*  pores  large  quantities  of  various  gases,  and  Theodore 
de  Sauwure  made  an  extensive  series  of  experiments,  from 
which  I extract  the  following  data : — 

One  cubic  inch  of  boxwood  charcoal  absorbed  of— 
Ammonia  . . .90  cubic  inches. 

Hydrochloric  acid  . . 85  „ „ 

Sulphurous  acid  . . 65  n 

Sulphuretted  hydrogen  .55  „ „ 

Carbonic  acid  . . . 35  „ u 

Oxygen  . . . . jo  „ „ 

Nitrogen  . . . . 7 „ „ 

Consequently  the  absorption  or  condensation  of  a gas  In 
charcoal  appears  to  be  in  ratio  to  the  solubility  of  the  gas 
in  water,  und  although  the  condensation  by  a solid  and 
by  a liquid  may  at  first  appear  necessarily  due  to  different 
causes,  and  therefore  to  bear  no  relation  to  each  other,  yet 
in  my  opinion  these  two  actions  are  identical.  Seeing 
that  the  gas  is  condensed  by  the  molecular  attraction  of 
the  solid,  I do  not  see  why  the  same  attraction  should  not 
be  exercised  by  the  molecules  of  the  liquid.  The  different 
degrees  of  solubility  of  various  gases  are  no  doubt  owing 
to  their  respective  physical  properties,  such  as  specific 
gravity,  repulsive  or  expansive  forces  of  their  molecules, 
Ac.  I may  here  mention  that  I am  now  engaged  in  a 
series  of  experiments,  in  the  hope  of  throwing  some  light 
on  this  interesting  question. 

Gay-Lussac,  in  his  researches  on  the  condensation  of 
gases  by  charcoal,  found  that  one  gas  may  expel  and  take 
the  place  of  another  gas  already  condensed  in  the  charcoal ; 
and  Dr.  Stenbouse,  following  up  this  observation,  states 
that  the  gases,  vapours,  and  sporules  generated  by  the 
putrefaction  of  animal  substances  are  absorbed  by  char- 


coal and  brought  into  immediate  contact  with  the  oxygen 
of  the  atmosphere  also  contained  in  the  pores  of  the  char- 
coal, while  oxidising  or  destroying  the  product*  of  putre- 
faction converts  them  into  water,  carbonic  acid,  nitric  acid, 
&c.  Those  important  scientific  observations  of  Dr.  Stm- 
houac  have  already  received  practical  Application.  Thu* 
Mr.  Haywood  has  established  charcoal  filters  at  the  mouth* 
of  public  drains,  thereby  arresting  the  escape  and  diffonoa 
in  the  atmosphere  of  the  noxious  effluvia  given  off  fey  the 
putrefying  matters  in  the  sewers.  Further,  charcoal  respi- 
rators have  become  extensively  used  since  Dr.  Stenhmne 
called  public  attention  to  the  valuable  properties  of  this 
substance  ; and  lastly,  atmospheric  filters,  containing 
charcoal,  have  been  successfully  applied  in  the  House*  of 
Parliament  to  purify  the  entering  air  from  any  noxioiu 
gases  it  may  contain  before  passing  into  the  building.  The 
natural  decay  or  destruction  of  organic  matters  is  due  to 
two  perfectly  distinct  enuses— one  of  them  chemical  md 
the  other  physiological.  The  former  has  been  investigated 
by  many  of  the  most  eminent  chemists  of  the  day,  and  no 
doubt  can  remain  that  the  action  of  the  oxygen  of  the 
atmosphere  converts  the  carbon  of  organic  substances  into 
carbonic  acid,  the  hydrogen  into  water,  the  sulphur  into 
sulphuric  acid,  the  nitrogen  into  nitric  acid,  the  phosphoro* 
into  phosphoric  acid,  Ac.  Much  light  ha*  recently  t*tx 
thrown  upon  these  phenomena  by  M.  Kuhlmsnn,  who 
clearly  shows  that  the  oxides  of  iron  play  a most  important 
part  therein  ; thus  that  the  sesquioxidc  of  iron  yields  it* 
oxygen  to  the  elements  of  the  organic  mattcT*;  that  the 
protoxide  of  iron  thereby  formed  absorbs  oxygen  from  the 
air,  which  reconverts  it  into  eesquioxide,  and  this  again 
yield*  it*  oxygen  to  a fresh  portion  of  organic  matter,  so 
that  sesquioxide  of  iron  is  a most  powerful  oxidising 
agent,  it  being,  in  fact,  the  condenser  of  oxygen  and  the 
medium  of  its  conveyance  to  and  destruction  of  organic 
substances.  MM.  Chevreul  and  Kuhlmann  have  alw 
shown  that  sulphate  of  lime  acts  in  a similar  manner— 
namely,  that  it  yields  its  oxygen  to  the  elements  of  organic 
substances,  and  is  thus  converted  into  sulphuret  of  cal- 
cium, which  having  a great  affinity  for  oxygen,  i»  spin 
rapidly  converted  into  sulphate  of  lime,  and  thus  'he 
oxygenation  and  'destruction  of  the  organic  matter 
is  effected.  Mr.  Miilon  has  published  an  interns* 
ing  paper  on  the  formation  of  nitre,  or  nitrate  of 
potash,  through  the  ammonia  generated  during  the 
destruction  of  organic  substances  being  oxidised  into  niuk 
acid,  which  combines  with  potash,  if  present,  and  if  ntf 
with  lime  or  magnesia,  which  are  present  in  all  soils.  Mr. 
Miilon  has  remarked  that  this  important  chemical  reset**1 
is  effected  by  an  organic  substance  called  humic  acid, 
which  acid,  or  its  homologues,  exists  in  large  quantified 
all  earthly  loams  containing  much  organic,  and  more  espe- 
cially vegetable,  matters  in  a state  of  decompwihon. 
Humic  acid  absorbs  the  oxygen  of  the  atmosphere,  which 
oxidises  the  ammonia  into  nitric  acid  and  water.  The 
chemical  theory  of  the  destruction  of  organic  m»Ue» 
through  oxidation  and  their  absorption  of  plan*  ^ 
re-conversion  into  the  same  substances  from  which  they 
were  derived,  such  as  sugar,  starch,  gum,  oil,  essence*,  to* 
or  albumen,  libiine,  gluten,  caseine,  &c.,  was  greatly  t!; 
favour  a few  yeais  since,  as  it  appeared  to  fulfil  all  the 
requirements  of  nature.  It  has,  however,  been  gn*u.v 
shaken  by  the  beautiful  researches  of  M.  Pasteur  to' 
mentation,  putrefaction,  and  spontaneous  generation,  which 
proves  clearly  that  these  physiological  action*  play  aUj**< 
active  nart  in  the  destruction  of  organic  substance*.  TV.1* 
most  skilful  chemist  has  demonstrated  that  there  is  no  lie® 
thing  as  spontaneous  generation,  and  that  the  notion  en- 
tertained by  some  physiologists,  that  if  matter  is  placed  in 
favourable  circumstances  as  to  heat,  light.  See.,  and  10  * 
proper  medium,  it  will  become  spontaneously  animated.  » 
undoubtedly  erroneous,  and  that  life  in  all  instance*  pro- 
ceeds from  a germ  or  egg  in  which  the  vital  principle  » 
implanted  by  the  Creator.  He  prove*  that  lifs,  •***  B 
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the  moat  insignificant  of  microscopic  creatures,  always 
originates  thus,  and  that  there  is  no  single  instance  of 
matter  being  animated  by  purely  physical  causes.  Let  me 
draw  your  attention  to  a few  among  many  facta  observed 
by  M.  Pasteur,  proving  that  life  is  not  a property  of  matter, 
like  weight,  elasticity,  compressibility,  &c.,  but  is  always 
the  result  of  a germ  even  in  its  lowest  development. 

When  arterial  blood  is  carefully  introduced  from  the 
artery  into  a clean  vessel,  and  there  brought  into  contact 
with  oxygen,  no  fermentation  or  putrefaction  of  the  blood 
ensues ; and  if  the  experiment  is  repeated,  substituting 
for  the  chemically-prepared  oxygen  atmospheric  air  which 
has  been  passed  through  a tube  containing  pumice-stone 
and  carried  to  intense  heat,  in  this  case  also  there  is  no 
putrefaction  or  fermentation  ; but  if  ordinary  atmospheric 
air  be  u«ed  in  the  place  of  pure  oxygen,  or  heated  air,  and 
left  in  contact  with  some  of  the  same  blood,  this  vital  fluid 
will  rapidly  putrefy,  which  is  doubtless  owing  to  the 
presence  in  the  atmospheric  air  of  the  sporules  or  eggs  of 
micoderma  and  vibrios,  or  organised  ferments,  which  give 
rise  to  the  various  chemiral  phenomena  and  changes  of 
organic  matters  into  products  which  characterise  fermenta- 
tion and  putrefaction.  The  same  results  are  obtained  when 
fresh  urine  is  substituted  for  blood,  an  important  fact, 
proving  that  the  germs  of  fermentation  do  not  exist  in  the 
fluids  themselves,  and  that  fermentation  docs  not  proceed 
from  any  molecular  or  chemical  change  in  the  composition 
or  nature  of  the  organic  substances  contained  in  blood  and 
urine,  but  that  the  ferment  from  which  these  phenomena 
proceed  is  to  he  sought  for  in  the  atmosphere.  I shall 
substantiate  this  view  by  several  other  interesting  obser- 
vations made  by  M.  Fasteur. 

If  some  asbestos  is  heated  to  a red  heat  and  plunged 
into  a liquor  susceptible  of  putrefaction,  such  as  a saccha- 
rine liquor,  no  fermentation  ensues  ; but  if  atmospheric 
air  is  passed  through  asbestos  at  natural  temperature,  and 
the  latter  then  immersed  in  a similar  solution  of  sugar, 
active  fermentation  soon  takes  place,  proving  that  the 
atmospheric  air  has  left  on  the  surface  of  th©  asbestos 
sporules  of  the  tnycoderma  vini,  which  being  introduced 
with  the  asbestos  into  the  saccharine  fluid,  originated  the 
well-known  alcoholic  fermentation.  Another  beautiful 
series  of  experiments  by  M.  Pasteur  is  the  following  : — He 
introduced  into  60  small  balloons  a small  quantity  of  a 
highly  putresciblc  fluid,  and  after  boiling  the  fluid  in 
order  to  drive  out  the  remaining  air  in  live  balloons  by  the 
formation  of  steam,  he  closed  the  small  apertures,  so  that 
on  cooling  the  steam  condensed  and  a vacuum  was  pro- 
duced. lie  then  proceeded  to  open  20  of  these  balloons 
at  the  foot  of  one  of  the  hill*  of  the  Col6  d’Or,  10  others 
at  the  summit  of  the  same  (about  xooo  feet  high,  and  the 
remaining  to  at  a point  near  Uhainounix,  and  the  following 
results  were  observed  Of  the  first  ao  balloons  the  con- 
tents of  15  entered  into  putrefaction  within  u few  days  ; 
of  the  second  10  only  b ; and  of  the  third  20  only  % gave 
aigua  of  fermentation.  These  results,  as  well  as  some 
ether*  published  by  M.  Pasteur,  prove  that  the  sporulc* 
or  germs  of  putrefaction  and  lermeutAtion  exist  in  oil 
parts  of  the  atmosphere,  but  more  abundantly  in  the 
lower  strata,  which  are  necessarily  in  contact  with  grout 
quantities  of  organic  matter  in  a state  of  decay,  and  that 
these  aporulcs  become  scarce  in  the  upper  regions,  which 
are  further  removed  from  the  source  of  pollution.  Fur- 
ther, he  has  proved,  as  1 stated  in  my  last  lecture,  when 
speaking  of  th©  preservation  of  milk,  that  fluids  extremely 
liable  to  fermentation  or  putretaction  may  be  prevented 
from  entering  into  those  conditions  by  heuting  them  to 
2 50"  or  260°,  a temperature  at  which  the  sporules  cannot 
resist  decomposition  in  the  presence  of  water.  M Pasteur 
has  advanced  a step  further  in  thi*  interesting  inquiry, 
for  he  has  demonstrated  that  there  are  two  distinct  phases 
in  putrefaction,  in  the  first  there  are  the  viLrios  pro- 
duced in  the  bulk  of  the  fluid  containing  animal  matters 
in  solution,  and  these  microscopic  animals  unfold  the 


organic  substances  into  more  simple  compounds  ; in  the 
second  phase,  there  are  produced  on  the  surface  of  the 
fluid  cryptogams,  which  he  calls  mycodcrms,  and  which 
absorb  oxygen  from  the  air,  and  oxidise  the  pruducts  de- 
veloped by  the  vibrios.  In  the  case  of  the  fermentation 
of  vegetable  substances,  such  as  saccharine  matters,  there 
are  mycoderms  (Mycoderma  eini),  which  unfold  them  into, 
say  aicohol  and  carbonic  acid,  while  other  mycoderms 
(Myeodtrma  aceti)  are  produced,  and  grow  on  the  surface 
of  the  fluid,  oxidising  the  alcohol  into  water  and  acetic 
acid.  He  therefore  concludes  that  the  animal  vibrios  and 
vegetable  mycoderms  exist  abundantly  in  nature,  and  that 
they  must  be  and  are  the  most  active  causes  of  the  destruc- 
tion of  vegetable  and  animal  substances  which  have  ful- 
filled their  vital  function  on  the  earth,  reducing  them  into 
water,  carbonic  acid,  ammonia,  sulphuretted  hydrogen, 
<kc.,  which,  in  their  turn,  become  the  foods  of  a succeeding 
generation  of  plants  and  animals.  We  may  therefore 
truly  say  that  death  is  life  in  the  constantly  reviving 
world. 

M.  Pasteur  has  observed  another  most  curious  fact  con- 
nected with  these  microscopic  beings — (I  say  mi<  roscopic, 
because  it  requires  a most  powerful  instrument  and  high 
powers  to  distinguish  them,  and  to  ascertain  that  vibrios 
possess  a vibratory  motion  while  mycoderms  are  stationary) 
— this  is,  that  vibrios  are  the  only  animals  which  can  live 
in  pure  carbonic  acid,  and  which  are  killed  by  oxygen 
even  diluted  witn  another  gas.  Oxygen  is  essential  to  the 
life  of  mycoderms,  and  some  of  them  can  also  exist  in  car- 
bonic acid.  Lastly,  M.  Pasteur  has  noticed  that  if  a very 
small  amount  of  yeast  is  added  to  a saccharine  fluid,  the 
yeast  will  not  materially  increase  in  quantity,  because  the 
new  generation  which  iB  produced  lives  on  the  remains  of 
its  parents  ; but  if  phosphate  of  ammonium  or  of  lime  and 
some  sal  ammoniac  is  added  with  the  yeast,  the  latter  will 
rapidly  increase  and  occupy  several  times  its  original  bulk. 
It  is  curious  to  observe  that  these  microscopic  cryptogams 
require  the  same  kind  of  food  os  man.  Thus  they  require 
nitrogenated  food — so  do  we.  They  require  mineral  food, 
as  phosphates— so  do  we.  They  require  respiratory  food 
— so  do  we.  They  produce  carbonic  acid  as  pait  of  their 
vital  functions — to  do  we.  I cannot  do  better  than  con- 
clude this  part  of  my  subject  by  giving  the  following 
table  descriptive  of  the  various  ferments  observed  by  M. 
Pasteur : — 

Fermentation. 

1 / Alcohol. 

Mycodcrtna  1 Unfolds  I Carbonic  acid, 

vini.  I sugar.  \ Succinic  acid. 

J \ Glycerine. 

Mycodcnna  1 Oxidises  f Acetic, 

oceli.  | alcohol.  { Water. 

Putrefaction. 

Infusorial  Feimfnt*. 

Vibrios,  unfold  animal  substances. 

Bacteria,  oxidises  organic  matters  of  on  animal  origin. 

I should  mislead  you,  however,  if  I did  not  coil  your 
attention  to  another  class  of  fermentations,  which  are  che- 
mical in  their  nature  and  in  their  action.  This,  for 
example,  is  the  case  when  bitter  almonds  are  crushed  and 
mixed  with  water.  The  amygdaline  they  contain  is  de- 
composed into  prattle  acid,  hydrurct  of  benzuil,  k c.,  by 
the  ferment  they  contain,  which  is  called  emulcine.  Again, 
when  black  mustard  is  reduced  to  meal,  and  placed  in 
contact  with  water,  the  myronic  acid  it  contains  is  decom- 
posed into  the  essential  oil  of  mustard,  a most  corrosive 
fluid,  and  thiR  is  also  effected  hy  a special  ferment  called 
my  rosin  e.  Again,  when  malt  is  mushed  with  water  of  a 
temperature  <JT  17045,  its  starch  is  converted  into  sugar  by 
a ferment  called  diastase.  We  also  know  that  the  starch 
which  wo  take  into  our  stomachs  as  food  is  converted  into 
sugar  by  animal  diustase,  which  exists  in  the  saliva  as 
well  os  in  the  pancreatic  juice,  and  that  this  conversion  is 
identical  with  that  which  takes  place  in  the  maohtub.  In 
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fact,  the  whole  of  the  changes  which  our  food  undergoes 
to  tender  it  fit  for  assimilation  in  the  digestive  organs  of 
the  body  may  be  considered  as  a series  of  different  fermen- 
tations. What  gives  a further  interest  to  these  chemical 
ferments  is,  that  not  only  are  they  all  nitrogenated,  and 
possess  a similar  composition,  but  they  present  many 
identical  properties,  still  each  has  its  own  peculiar  action ; 
that  it,  it  will  only  cause  fermentation  in  those  matters 
which  have  been  placed  by  nature  in  contact  with  it. 
Thus  diastase  will  not  convert  amygdaline  into  prussic 
acid,  hjdruret  of  benzoil,  Ac.,  nor  will  xnyrosine  convert 
starch  into  sugar. 

In  conclusion,  it  is  certain  that  our  knowledge  of  these 
interesting  phenomena  of  putrefaction,  fermentation,  Ac., 
is  yet  in  its  infancy,  and  there  is  no  doubt  that  many  im- 
portant discoveries  in  this  intricate  branch  of  knowledge 
will  from  time  to  time  be  brought  before  the  world,  and 
reward  science  for  its  persevering  efforts. 

[This  lecture  concludes  Dr.  F.  C.  Calvert’s  course  as 
delivered  before  the  Society  of  Arts ; on  delivery  they 
were  listened  to  with  eagerness  by  a numerous  auditory, 
and  have  now  been  read  with  no  less  pleasure  than 
instruction. — Ed.  C,  N. 


ACADEMY  OF  SCIENCES. 

September  19. 

M.  Pasteur  made  a communication  on  the “ Phospho- 
rescent Light  of  the  Cucuyos,”  coleopterous  insects  very 
common  in  Mexico.  The  light  emitted  by  these  insects  is 
so  intense  that  one  will  enable  a person  to  lead  in  the 
dark  at  a short  distance  from  the  animal.  Mexican  ladies 
ornament  themselves  for  evening  parties  with  the  insects, 
keeping  them  for  the  purpose,  feeding  them  on  sugar,  and 
giving  them  a bath  once  or  twice  a day.  The  light 
examined  by  the  spectroscope  gives  merely  a continuous 
spectrum,  very  beautiful,  says  M Fasteur,  but  without 
lines.  He  made  the  same  observation  with  the  light  of 
glow-worms. 

M.  Monier  presented  a note  on  the  “ Assay  of  Animal 
Charcoal.'  * The  deterioration  of  animal  charcoal,  accord- 
ing to  the  author,  is  attended  with  an  increase  of  car- 
bonate of  lime,  and  a decrease  of  nitrogenised  carbon  in 
the  charcoal.  Thus,  in  fresh  he  found  5*1  per  cent,  of 
carbonate  of  lime,  and  10*5  per  cent,  of  this  “ nitro- 
genised  carbon  ; ” while  a sample  of  exhausted  charcoal 
contained  16  per  cent,  of  chalk,  and  only  4 per  cent,  of 
nitrogenised  carbon.  We  need  not  quote  the  author’s 
process,  which  is  simply  estimating  the  moisture,  chalk, 
and  carbonaceous  matter  in  the  usual  way.  The  amount 
of  carbonaceous  matter  of  course  determines  the  value  of 
the  charcoal. 

MM.  de  Luca  and  Ubaldini  presented  a paper  entitled 
“ Chemical  Researches  on  Asparagine  Extracted  from  the 
Tubers  of  Stigmophyllon  Jatrcphafolium one  of  the 
Malpighiaceee  indigenous  in  the  Brazils.  It  seems  to  be 
identical  with  the  asparagine  from  ordinary  sources.  The 
authors  conjecture  that  asparagine  may  be  found  in  almoat 
any  plants  at  a certain  stage  of  their  growth. 
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The  Laboratory  Guide  for  Students  of  Agricultural 
Chemistry.  Arranged  by  A.  H.  Church,  M.A.,  Pro- 
fessor of  Chemistry  in  the  Royal  Agricultural  College, 
Cirencester.  London:  Van  Voorst.  1864. 

What  a plant  feeds  on,  ot  rather,  what  is  necesaary  to 
its  growth,  is  now  pretty  generally  known  ; how  it  feeds 
is  another,  and,  though  quite  as  interesting,  to  us  ot  the 
resent  moment,  a less  important  matter.  When  it  is 
nown  what  are  the  constituents  of  a plant,  it  is  the  agri- 
culturist's business  to  see  that  all  these  are  present  in  the 


soil  or  supplied  in  the  manure.  Hence  it  is  to  the  farmer’s 
advantage  to  be  a chemist.  The  fact  is  as  yet  but  imper- 
fectly recognised  by  the  class,  but  still  the  students  of 
agricultural  chemistry  are  numerous,  and  continually  in- 
creasing in  number. 

Mr.  Church's  book  appears  opportunely,  since  a work 
of  the  kind  has  been  for  some  time  wanted.  The  agricul- 
tural student  has  no  necessity  to  make  himself  profoundly 
acquainted  with  analytical  chemistry.  The  number  of 
substances  which  require  his  attention  is  not  large,  and 
the  object  of  the  examination  is  always  definite.  Under 
these  circumstances,  he  requires  special  and  definite  in- 
struction, and  it  is  this  which  Mr.  Church  has  set  himself 
to  supply.  After  giving  preliminary  general  directions 
for  the  detection  of  all  the  substances  likely  to  be  met 
with  in  agricultural  materials  and  produce,  which  neces- 
sarily includes  all  but  the  rarer  elements,  the  author 
devotes  the  remainder  of  the  work  to  special  methods  for 
the  quantitative  analysis  of  soils,  cattle  foods,  manures, 
and  water,  and  a few'  examples  of  agricultural  produce. 

The  former  part  of  the  work  may  be  commended  to  all 
studying  analysis  for  the  admirable  clearness  and  com- 
pleteness of  the  instructions,  and  the  book  rosy  be  taken 
with  advantage  as  a guide  for  junior  students  in  all 
laboratories. 

The  second  part,  giving  directions  for  the  quantitative 
analysis  of  manures,  soils,  feeding  materials,  Ac.,  contains 
all  that  the  ordinary  agricultural  student  requires,  and 
w'e  may  content  ourselves  with  recommending  the  work 
to  all  engaged  in  the  study  of  agricultural  chemistry. 
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Communicated  by  Mr.  Tacoma  *,  r attxt  Aoext,  54,  Chancery 
Lane,  W.C. 

Grants  of  Provisional  Protection  for  Six  Months. 

1079.  John  Edward  Orisdale,  Cranboume  Street, 
Middlesex,  Improvements  in  apparatus  for  washing 
photographic  prints.”-- Petition  recorded  August  13, 1864. 

2088.  Arthur  Auckland  Leopold  Pedro  Cochrane, 
Portsmouth,  Hampshire,  " Improvements  in  apparatus  fox 
heating  and  evaporating  liquids  and  fluids.” — Petition 
recorded  August  24,  1864. 

2116.  Peter  Armand  le  Comte  de  Fontainemoreau,  Rue 
dc  la  Fid£lit6,  Paris,  France,  " Certain  improvements  in 
the  manufacture  of  artificial  stone.” — Petition  recorded. 

2137.  John  Stenhouse,  Rodney  8treet,  Pen  ton vi  lie, 
Middlesex,  “Improvements  in  rendering  certain  sub- 
stances lees  pervious  to  air  and  liquids,  and  also  less  liable 
to  decay.” 

2143.  Alexander  Rollason,  Old  Kent  Road,  London, 
“ Improvements  in  glazing  and  varnishing  paintings, 
prints,  and  photographs,  and  which  improvements  are 
also  applicable  to  plain  paper,  woven  fabrics,  leather,  and 
other  substances.” — Petitions  recorded  August  31,  1864. 

2150.  Thaddeus  Fowler,  Seymour,  Connecticut,  U.S.  A., 
•*  An  improved  method  of  coating  pins  and  other  article* 
with  tin  or  other  metal.” — Petition  recorded  September  i, 
1864. 

ar77.  David  Walker.  Liverpool,  Lancashire,  “Improve- 
ments in  arrangements  for  malting.” 

2178.  Thomas  Henry  Baker  and  Thomas  Woodroffe, 
Tonbridge,  Kent,  “ Improvements  in  arrangements  for 
malting.” — Petitions  recorded  September  6,  1864. 

2193.  James  Fleming,  Glasgow,  N.B.,  “ Improvement* 
in  the  treatment  of  tobaceo  leaf  for  the  extracting  of  juice 
or  liquor  therefrom.” — Petition  recorded  September  8, 
1864. 

2219.  Robert  Francis  Fairlie,  “ Improvements  in  the 
manufacture  of  artificial  fueU” — Petition  recorded  Septem- 
ber 12,  1864. 

2235.  Alexander  Carnegie  Kirk,  Bathgate,  Linlithgow- 
shire, N.B.,  “Improvements  in  the  manufacture  of  ice.” 
Petition  recorded  September  13,  1864. 


CwwncAL  Nrr»,) 
Oct.  I,  1854.  f 
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Notice » to  Ptoceed. 

1092.  Frederick  Leisz,  New  Coventry  Street,  Leicester 
Square,  Middlesex,  “ Improvements  in  the  manufacture  of 
syrups." — A communication  from  Jean  Jaques  Groaheinz 
and  Auguste  Sheurer,  Lon  gal  back,  near  Colemar,  Haut 
Rhin.— Petition  recorded  April  30,  1864. 

xi  14.  Edwin  Henry  Newby,  Leicester,  “Improvements 
in  the  manufacture  of  iron  and  steel." — A communication 
from  Anthony  Leonard  Fleury,  New  York,  U.S.A. — 
Petition  recorded  May  3,  1864. 

1124.  John  Potter,  Manchester,  “A  new  compound  or 
composition  for  artificial  stone,  and  for  certain  machinery 
or  apparatus  to  be  used  in  mixing  and  applying  the  said 
composition." — Petition  recorded  May  4,  1864. 

1136.  Edward  Beanes,  Argyll  Street,  Middlesex,  and 
Conrad  William  Finxel,  Bristol,  “ Improvements  in  sugar 
boiling." — Petition  recorded  May  5,  1864. 

1166.  Henry  Woodward,  Huston  Hoad,  Middlesex, 
“Improvements  in  apparatus  for  carburetting  gas." — 
Petition  recorded  May  7,  1864. 

1173.  Francis  Herbert  Wenham,  Clapham,  Surrey, 
*'  Improvements  in  motive  power  engines  worked  by  ex- 
plosive mixtures  of  gas  or  vapour." — Petition  recorded 
May  9,  1864. 

1192.  James  Brown,  Aldgate,  London,  and  Astley 
Paston  Price,  Lincoln's  Inn  Fields,  “Improvements  in 
the  manufacture  of  blotting-paper." — Petition  recorded 
May  it,  1864. 

is xr.  Edward  Myers,  Millbank  Row,  Westminster, 
and  Thomas  Guy  Rogers,  Cambridge  Street,  Pimlico, 
Middlesex,  “ Improvements  in  wet  gas  meters." — Petition 
recorded  May  13,  1864. 

1228.  Alfred  Fryer,  Manchester,  Lancashire,  “Improve- 
ments in  treating  animal  charcoal  in  the  process  of  re- 
▼ivification,  and  in  apparatus  employed  therein." 

1229.  Louis  Bricuut,  Reims,  France,  “ Improvements 
in  apparatus  employed  in  carburetting  gas." — Petitions 
recorded  Muy  14,  1864. 

1x70.  Joseph  Freeman,  Edward  Grace  Freeman,  and 
Charles  Henry  Freeman,  Battersea,  Surrey,  “ Improve- 
ments in  treating  oil  and  spirit  varniidie*,  and  also  drying 
oils  and  turpentine,  in  order  to  bleach  and  otherwise 
improve  the  same."— Petition  recorded  May  19,  1864. 

1374.  William  Clark,  Chancery  Lime,  Middlesex,  “ Im- 
provcin*  nts  in  the  mode  of  treating  animal,  vegetable,  and 
mineral  matters,  when  by  to  effect  their  dessication, 
vaporisation,  decomposition,  reduction,  fusion,  or  volati- 
lisation, and  in  apparatus  lor  the  same." — A communica- 
tion from  Henri  Adolphe  A rchereau.Boulevart  St.  Martin, 
Paris. — Petition  recorded  June  2,  1864. 

1386.  William  Clark,  Chancery  Lane,  London,  “Im- 
provements in  electro-magnetic  and  magneto-electric  ap- 
paratus, and  their  application  as  a stationary  or  locomotive 
driving  power."— A communication  from  Jean  Henry 
Cazal,  Boulevart  St.  Marlin,  Paris. — Petition  recorded 
June  3,  1864. 

1401.  James  Napier,  Glasgow,  Lanarkshire,  “ Improve- 
ments in  separating  certain  metals  and  metallic  substances 
from  ores  and  other  matters." 

1408.  William  Clark,  Chancery  Lane,  Middlesex,  “ Im- 
provements in  the  preparation  of  phosphates  of  ammonia 
and  ammoniaco-magnesian  phosphates." — A communic  a- 
tion from  Emmanuel  Adrien  Lesicur,  Boulevart  St. 
Martin,  Paris. — Petition  recorded  June  6,  1864. 


CORRESPONDENCE. 


Continental  Science. 

Pa  it  is,  September  27. 

M.  Tribact,  a French  mining  engineer,  has  lately  dis- 
covered a very  rich  vein  of  cobaltiferous  copper,  contain- 
ing nearly  9 per  cent,  of  oxide  of  cobalt,  near  Oviedo,  in 
Spain.  He  has  entered  into  on  agreement  with  an  English 


house  to  take  nearly  the  whole  produce  of  his  mines. 
When  will  the  minerals  of  Spain  receive  the  attention  they 
want  from  English  mining  engineers  ? The  wonderful  dis- 
play of  minerals  shown  in  the  Spanish  department  of  the 
International  Exhibition  of  1862  seemed  to  indicate  that 
Spain  is  richer  in  mineral  products  than  any  other  country 
in  Europe,  and  yet  how  few  mines  are  worked.  I fancy  if 
any  of  your  numerous  mining  engineers  were  to  spend  a 
holiday  in  Spain  amongst  the  mineral  districts,  he  would 
be  amply  repaid  by  many  profitable  discoveries. 

The  Abb£  Moigno,  the  indefatigable  editor  of  Lee 
blondes,  has  in  his  possession  at  the  present  moment 
several  living  specimens  of  the  Mexican  firc-fly,  which 
have  been  sent  to  him  from  that  country.  He  exhibited 
them  at  the  last  meeting  jof  the  Academy,  before  which 
M.  Pasteur  had  submitted  the  light  given  out  by  these 
beautiful  creatures  to  spectral  analysis,  and  finds  it  free 
from  lines.  It  differs  from  solar  light  only  by  the  yellow 
rtion  of  its  spectrum  being  of  slightly  greater  extent. 
ie  benevolent  Abb6  has  been  besieged  for  the  loan  of 
his  insect  treasures  by  several  duchesses  and  countesses, 
who  arc  anxious  to  put  them  to  the  same  use  as  the 
Mexican  ladies.  As  it  seeins  possible  to  preserve  these 
creatures  for  a considerable  length  of  time,  and  as  Mexico 
is  now  in  constant  communication  with  Paris,  some  enter- 
prising artificial  florist  will  no  doubt  next  season  import 
them  regularly  for  the  use  of  the  Parisian  belles. 

M.  Texier,  one  of  the  editors  of  the  Siecle,  is  exceedingly 
wroth  that  M.  Robin,  the  renowned  prestidigitateur,  has 
not  received,  at  any  rate,  some  part  of  the  50,000  francs 

frize  awarded  to  M.  Ruhmkorff,  “ the  theatre  of  M. 

lobin,"  says  M.  Texier,  “ having  certainly  contributed 
mere  towards  the  popularisation  of  the  induction  coil  than 
either  the  Academy  of  Sciences  or  the  Sorbonne." 
Apropos  of  this  wonderful  assertion,  M.  E.  St.  Edm6  falls 
foul  of  M.  Texier  in  the  last  number  of  the  Cotmos,  and 
administers  to  him  a well-xneiited  castigation.  Were  M. 
Texier  in  London,  I suppose  he  would  place  Mr.  T. 
Matthews,  the  clown,  and  his  hot  poker  by  the  side  of 
Tyndall  and  his  wondrous  Royal  Institution  experiments. 

The  strictures  of  Mr.  W.  B.  Tegetmeier,  on  the  fictions 
and  absurdities  of  the  Times*  “ Bee-master,"  have  been 
republished  in  several  of  the  scientific  journals  here,  and 
have  aroused  the  laughter  of  the  French  apiarians,  who 
innocently  ask  how  it  happens  that  the  great  English 
journal  could  allow  such  nonsense  to  be  published  in  its 
columns. 

The  Italian  papers  announce  that  Professor  Marini,  a 
naturalist  of  Sardinia,  has  discovered  a method  of  petri- 
fying human  bodies.  It  is  stated  that  he  has  already 
made  a table  from  petrified  brain  blood  and  bile,  which 
has  all  the  appearance  and  consistence  of  breccia. 
Fancy  sitting  daily  on  your  grandfather  and  dining  off 
your  grandmother,  while  your  wife  and  children  sit  round 
on  your  deceased  brothers  and  sisters ! Or,  still  better, 

I imagine  paving  your  hall  with  your  enemies  in  mat 
1 squares,  with  appropriate  inscriptions  on  each.  It  is  also 
said  that  M.  Marini  is  coming  to  Paris  to  show  the  Parisians 
how  for  the  future  every  man  rany  be  his  own  tombstone. 


On  the  Solubility  of  Gold  in  Nitric  and  Sulphuric  Ai  ids. 

To  the  Editor  of  the  Chemical  News. 

Sir,— Since  sending  you  the  note  on  the  tolubilily  of 
gold  n chemist  of  my  acquaintance  has  informed  me  that 
the  information  given  was  not  sufficient  to  enable  him  to 
perform  the  experiment  satisfactorily.  I therefore  send 
ou  a more  complete  account  of  the  experiment  performed 
y me. 

The  alloy  of  silver  and  gold  was  exposed  to  the  action 
of  nitric  acid  until  the  gold  was  left  in  a powder.  On 
heating  this  powder  with  sulphuric  add  a yellow  solution 
was  obtained,  which,  when  poured  into  water,  gave  a 
purple  precipitate.  This  at  first  led  me  to  suppose  that 
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f Craocui.  h'ivs, 
\ Oct.  i,  me 


the  sulphuric  acid  had  dissolved  some  gold ; so  after 
washing,  the  gold  was  heated  for  some  time  with  strong 
sulphuric  acid,  without  any  solution  taking  place  ; but  on 
adding  a little  nitric  acid  au  immediate  yellow  colour  was 
observed  in  the  liquid,  and  on  pouring  it  into  water  the 
same  blue  precipitate  was  obtained.  The  experiment  has 
been  repeated,  and  the  acids  were  of  course  tested  to 
ascertain  their  purity;  but  the  solution  contains  the  gold 
evidently  in  a different  state  of  combination  from  that  pro- 
duced by  dissolving  in  nitric  and  hydrochloric  acids,  for 
it  is  again  precipitated  by  water. 

A tenth  of  a grain  was  easily  dissolved  in  this  manner ; 
but  had  the  heat  been  continued  no  doubt  a larger  quantity 
would  have  been  obtained  in  solution.  I am,  &c. 

Arthur  Reynolds. 


Excite  Che  mi*  try. 

To  the  Editor  of  the  Chemical  News. 

Sir, — The  publication  of  Mr.  Phillips'  report  with  the 
announcement  of  the  detection  of  coculus  indicus  and 
grains  of  paradise  in  several  samples  of  beer  induces  me 
to  ask  if  you  know  a satisfactory  test  for  the  presence  of 
these  bodies  ? With  regard  to  the  first,  I may  say  that  all 
the  processes  which  I have  tried  fail  to  prove  the  presence 
of  picrotoxine,  even  when  it  has  been  purposely  added  ; 
for  the  second  I do  not  know  any  test. 

Another  passage  in  the  Report  is  somewhat  amusing. 
Mr.  Phillips  has  found  two  tinctures  made  with  methy- 
lated spirit.  Perhaps  it  maybe  news  to  him  to  be  told 
that  all  the  tinctures  in  the  Pharmacopoeia  are  made  with 
methylated  spirit,  and  wholesale  druggists  regularly 
advertise  them  in  their  price  lists. — I am,  &c., 

A Chemist. 


MISCELLANEOUS. 

British  Association. — At  the  final  meeting  of  the 
General  Committee,  Mr.  Gallon  read  the  list  of  recom- 
mendations which  do  not  involve  grants  of  money,  and 
of  which  the  following  are  the  more  important,  relating  to 
chemistry  and  physical  science  : — 

“ That  Professor  Stokes  be  requested  to  continue  his 
report  ou  the  present  state  of  physical  optics. 

" That  Professor  Griffith  and  Dr.  Aikrn  be  requested  to 
continue  their  report  on  the  transmutation  of  spectral  rays. 

“ That  Dr.  Paul  be  requested  to  draw  up  a report  upon 
the  application  of  chemistry  to  geology. 

“ That  Dr.  Baker  Edwrards  be  requested  to  make  experi- 
ments and  report  upon  the  alkaloidal  principles  of  Calabar 
beans. 

41  That  the  Committee  on  gun-cotton  be  requested  to 
continue  their  reports." 

The  following  recommendations  of  grants  of  money  were 
also  read  and  confirmed  : — 

Chemiitry. 

Matthiessen,  Professor — Chemical  Constitution  of 


Cast  Iron  ..  30  o 

Gages,  M. — Mechanical  Structure  of  llocks  ..  20  o 

Catton,  Mr. — Analysis  of  Organic  Acids  . . . 20  o 

Williamson,  Professor— Analyses  of  Gases  of  Bath 

W aters  . , • . . . • • . . • . 20  o 

Wanklyn,  Professor — Hcxylic  Compounds  . . 20  o 


ftcparuttnir  Or«a  from  theftr  — Mr.  W. 

Clarke  has  patented  an  apparatus  for  separating  auriferous, 
argentiferous,  and  other  ores  from  their  gangues,  which 
is  distinguished  from  those  ordinarily  used  by  the  sepa- 
rating proceaa  commencing  at  the  lower  part,  the  gangucs 
passing  in  an  upward  direction.  It  consists  of  a cylind- 
rical receiver  of  metal  mounted  on  a frame,  with  a hollow 
axis  passing  down  its  centre,  and  to  the  lower  end  are 
applied  the  wings  or  blades  receiving  rotary  motion 
from  bevil  wheels  mounted  at  the  upper  part  of  the  appa- 


ratus. The  ore  to  be  separated  is  received  in  a hopper  at 
the  top  of  the  apparatus,  which  may  have  an  wc.Hating 
motion  imparted  to  it ; a jet  of  water  is  also  introduced 
for  the  purpose  of  carrying  the  ore  down  into  the  cylinder. 
The  ore  is  conveyed  through  the  hollow  axis  to  the  lower 
part  of  the  apparatus,  where  it  is  acted  on  by  the  blade*, 
which  in  rotating  produce  the  separation  of  the  g&ngut# 
and  cause  them  to  enter  two  compartments  forming  a 
double  casing  round  the  inner  chamber.  The  cylindrical 
chamber,  as  also  the  outer  casing,  should  be  completely 
filled  with  water;  suitable  cocks  and  a manhole  are 
applied  at  the  bottom  part  of  the  receivers,  the  gangue* 
passing  out  of  the  cocks  of  the  outer  casing,  while  the 
rich  ore  is  withdrawn  by  means  of  the  manhole.  —M mug 
and  Smelting  Magazine. 

Krotloa  of  Lead  by  Insects. — A letter  to  the 

Times,  signed  41  V,"  states  that  the  erosion  of  lead  by 
certain  species  of  insects  is  not  generally  known,  and  msy 
be  extremely  mischievous.  Not  long  ago  it  attracted  the 
attention  of  the  French  Academy  of  Sciences,  and  several 
communications  upon  it  have  been  published  in  their  pro- 
ceedings, the  Comptes  Rendut.  In  1858  Marshal  VailUnt 
exhibited  to  the  Academy  leaden  bullets  brought  back 
from  the  Crimea,  in  some  of  which  the  larva)  of  insects 
1 had  excavated  circular  passages  three  or  four  millimetres 
I in  diameter ; but  nothing  of  the  kind  had  been  detected  in 
I the  cartridges  of  the  Russian  army  in  the  Crimes,  and  the 
bisect  which  damaged  the  French  cartridges  appears  to 
have  been  imported  in  the  wood  of  the  cases  in  which  they 
1 were  packed.  The  insects  do  not  eat  tho  lead,  but  simply 
bore  it  out.  In  1833  Audouiu  exhibited  to  the  Entomo- 
logical Society  of  Paris  sheet  lead  from  the  roof  of  a 
building  deeply  grooved  by  insects.  In  1844  Destnirat 
mentioned  erosions  of  sheet  lead  by  a species  of  Bustriche 
(B.  Capucina),  and  illustrated  the  fact  by  cartridges  from 
tho  arseual  at  Turin.  Mr.  Westwood,  the  well-known 
British  entomologist,  has  recorded  observations  on  the  per- 
foration of  lead  by  insects.  M.  Bouteille,  curator  of  the 
Museum  of  Natural  History  at  Grenoble,  sent  to  the 
French  Academy  of  Sciences  from  tho  collection  under 
his  charge  specimens  of  cartridges  gnawed  by  insect*, 
which  were  found  in  situ,  and  the  reports  on  the  subject 
by  Marshal  Vaillnnt,  de  Quatrefages,  and  Milne  Edward*, 
state  the  insect  to  be  Sirex  gigas,  a large  hymenopterous 
species,  which,  in  the  larva  state,  lives  in  the  interior  of 
old  trees  or  pieces  of  wood,  and  which,  after  the  comple- 
tion of  its  metamorphosis,  quits  its  retreat  for  the  purpose 
of  reproduction.  Scheurer-Kestncr,  in  1861,  communi- 
cated to  the  French  Academy  a notice  of  the  erosion  by 
an  insect  of  the  sheet  lead  of  anew  sulphuric  acidchamber. 
The  creature  was  caught  in  the  act  of  escaping  through 
the  lead,  having  been  imprisoned  between  it  and  a wooden 
support.  But  perhaps  the  most  interesting  and  important 
case  of  insect  erosion  is  that  of  stereotype  metal,  which 
was  communicated  in  1843  by  M.  du  Boys  to  the  Agricul- 
tural Society  of  Limoges. 


ANSWERS  TO  CORRESPONDENTS. 


*,*  All  Editorial  Communtcalutnt  are  to  be  addresaod  to  the  Bono*, 
and  AdrertitenienU  and  Bui  inert  C<n*n*w  Nicotic**  to  the  PrnaiiS»», 
the  Office,  I,  Wiuo  Office  Court,  Fleet  Street,  London,  E C. 


VoL  IX.  of  tho  Chemical  News,  containing  a copious  Index,  Us* 
ready,  piico  toe.  Id.,  by  poet,  u«-  id.,  handsomely  bound  in  OW> 
gold  lettered.  Tho  cases  for  binding  may  be  obtained  at  < ur 
prico  is.  6d.  Subscribers  may  have  their  ooplea  bound  fir 
sent  to  our  Office,  or.  If  accompanied  by  a cloth  cane,  for  «.  L 
and  II.  are  out  of  print.  All  tho  other*  are  kept  lu  stock. 
commenced  ou  July  i,  1864,  and  will  be  complete  in  16  nuaiwra. 


An  Old  Subtcrib v will  find  the  infounatu>n  in  the  Public  ledger- 
J.  Whttjittd. — You  can  procure  either  thiough  Morgan  Unjcw**.0 
Bow  Lano,  or  Sampson  Low  and  Co.,  oi  Ludg&tc  Hill. 

Dr.  Attjleld.— Hove  Wed,  with  thanks. 
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THE  BRITISH  PHARMACEUTICAL  CONFER- 
ENCE AND  THE  SALE  OF  POISONS. 

The  meeting  of  tho  Pharmaceutical  Conference  at  Bath 
may  be  described  as  a decided  success.  A large  gather- 
ing of  chemists  and  druggists  can  never  be  expected ; 
but  we  have  no  doubt  the  proceedings  of  the  Bath  meet- 
ing will  conduce  to  the  attendance  of  larger  numbers  at 
meetings  yet  to  come.  The  abstracts  of  the  papers  we 
have  published  show  that  the  attention  of  the  members 
was,  for  the  most  part,  directed  to  practical  matters,  on 
which  they  furnished  sound  and  useful  information. 

But  the  meeting  was  in  other  respects  opportune. 
The  recollection  of  a recent  trial  was  fresh  in  the  minds 
of  the  members,  and  the  Medical  Officer  of  the  Privy 
Council  had  just  made  a report  of  some  interest  to  the 
trade.  It  was  not  surprising,  then,  that  the  sale  and 
dispensing  of  poisons  should  occupy  a large  share  of 
attention.  Mr.  Deane,  the  president,  devoted  a consider- 
able part  of  his  opening  address  to  the  subject,  and  we 
have  great  pleasure  iu  publishing  to-day  most  of  the 
observations  ho  made. 

In  the  first  place,  the  trade  (we  hope  no  one  will  take 
offence  at  our  use  of  the  term)  were  fortunate  in  having 
Mr.  Deane  for  a mouthpiece  on  the  occasion.  As  the 
proprietor  of  one  of  the  best  businesses  in  London,  as  a 
man  of  known  scientific  attainments,  and  as  a gentle- 
man of  high  character,  he  is  particularly  well  placed  to 
defend  the  interests  of  his  class ; and  the  remarks  he 
made  on  tho  position  of  the  chemist  and  druggist  and 
the  operation  of  Lord  Campbell’s  Act  will  bo  read  with 
approval  by  every  member  of  the  trade.  The  operation 
of  this  Act  on  the  chemist  and  druggist,  as  illustrated 
in  tho  Liverpool  case,  is  particularly  hard ; but  we  very 
much  doubt  whether  public  opinion  will  allow  of  any 
alteration  of  the  law.  Under  these  circumstances  the 
custody  of  dangerous  medicines  Incomes  one  of  the 
most  important  considerations.  We  strongly  advocate 
the  segregation  of  all  such  articles  in  the  repertorium 
toxicorum  suggested  by  the  Committeeof  the  Conference. 
The  objection  usually  made  against  this  system — namely, 
that  patients,  seeing  a proscription  made  up  with  in- 
gredients from  a “ Poison  Cupboard,”  would  often  refuse 
to  tako  the  medicine — is  by  no.  moans  fanciful. 

Within  our  own  knowledge,  patients  who  havo  made 
out  the  words  “ arsenic  ” and  " strychnia ” in  their  pre- 
scriptions have  absolutely  refused'  to  swallow  a dose. 
This,  however,  is  a matter  for  the  prescribor’s  considera- 
tion, who  is  seldom  considerate  to  t he  chemist.  Let  the 
chemist,  therefore,  take  care  of  himself,  and  spare  no 
pains  to  make  poisonous  remedies  conspicuous  cither  by 
locking  them  up,  or  by  giving  to  the  vessels  containing 
them  as  eccentric  an  appearance  as  yiossiblc.  We  may,  in 
fact,  endorse  all  the  suggestions  of  the  Committee  or. 
“shop  an-angenicnts”  nud  “dispensing,"  as  well  ns 
those  on  tho  sale  of  snch  poisons  as  must  be  retailed. 
Many  accidents  will  no  doubt  he  prevented  by  adopting 
them ; but  if  not,  the  chemist  will  have  the  satisfaction 
of  knowing  that  he  has  done  all  in  his  power  to  prevent 
mischief.  Bat  what  care  that  a druggist  could  take,  or 
what  Act  of  Parliament  could  prevent  such  accidents  (!) 
no  those  related  by  Mr.  Deane  from  his  own  acquaint- 
ance, to  which  we  might  add  some  others  from  our  own 
experience? 

W’e  intended  to  make  some  remarks  on  the  statistics 
of  poisoning,  as  detailed  in  the  Reports  of  the  Conference 
Committee,  and  the  Medical  Officer  of  the  Privy  Council, 
but  these  we  must  defer  until  next  week. 
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On  the  Occurrence  of  Indigo  in  Purulent  Diicharaes,  by 

William  Bird  Hkrapath,  M.D.,  Load.,  F.C.S., 

F.B.S.  L.  and  B.,  $r.,  Sfc.’ 

Some  time  ago  I bad  the  pleasure  of  directing  the  atten- 
tion of  tho  members  of  the  British  Medical  Association 
to  the  frequent  presence  of  indigo,  or  of  a substance 
which  by  oxidation  became  indigo,  in  tho  urino  of 
patients  who  suffered  from  albuminuria,  cither  ns  tho  re- 
sult of  Bright's  discaso  of  the  kidney,  or  as  a more  scanty 
morbid  product  in  that  form  of  albuminuria  produced  as 
a sequela  of  scarlatina ; and  I brought  forward  two  well- 
marked  cases  in  which  this  peculiar  colouring  principle 
had  been  found  bv  me  in  two  patients  who  had  been 
under  my  professional  care.  At  that  time  it  will  be  re- 
collected by  some  of  those  who  are  now  present,  I 
obtained  it  in  sufficient  quantity  to  be  able  to  exhibit  it 
to  the  members,  and  even  to  demonstrate  the  crystalline 
character  of  the  indigotino  by  preparing  specimens  of 
tho  sublimed  crystals,  which  were  very  readily  exhibited 
in  the  microscope,  upon  employing  Ross's  quarter  objec- 
tive for  their  examination.  Since  that  period  we  havo 
been  instructed  by  Heller,  Schunck,  Virchow,  and  others 
that  urine  even  in  the  healthy  state  contains  a substance 
from  which  an  indigo  blue  pigment  may  be  obtained  in 
traces,  or  excessively  small  quantities,  andj  Kletzinsky 
has  shown  ns  that  tho  urine  of  tho  horse  and  the  cow 
contains  a comparatively  largo  quantity  of  this  pigment- 
forming  substance  j whilst  tho  same  observer  has 
even  discovered  that  the  exhibition  of  creosote  and  oil  of 
bitter  almonds  os  medicinal  agents  appears  to  have  the 
power  of  increasing  tho  quantity  of  indigo  obtainable 
from  the  urine  of  the  patients  who  have  been  under  treat- 
ment with  these  substances. 

It  is  remarkable,  however,  that  indigo  very  rarely 
appears  to  be  eliminated  directly  from  the  body  in  its 
markedly  blue  colour ; on  the  contrary,  it  is  thrown  off 
rather  in  the  colourless  form,  or  in  the  shape  of  indican 
or  of  uroxanthinc,  us  its  name  imports,  a light  yellow 
substance,  which  upon  treatment  with  acids  splits  up 
into  three  other  substances,  two  pigments  named  uro- 
glaucinc  or  indigo  blue,  and  urrhodinc  indigo  red,  whilst 
a saccharine  substance  is  also  separated  in  notable  quan- 
tity. So  that  uroxanthinc  may  he  considered  as  a glu- 
cosidc,  in  which  indigo  blue  and  indigo  red  are  present, 
but  invisible  ns  colouring  matters,  but  capable  of  being 
produced  by  tho  action  of  fermentation,  oxidation,  or  tbo 
destructive  action  of  tho  mineral  acids,  as  hydrochloric 
and  sulphuric  acids. 

It  will  also,  perhaps,  be  recollected  by  the  members 
that  even  in  the  iudigo  plant  the  colouring  material  docs 
not  exist  ready  formed,  but  that  it  requires  a peculiar 
process  of  fermentation  and  oxidation  to  be  carried  on 
in  the  expressed  juiceB  of  the  plant  daring  a consider- 
able period,  in  order  to  obtain  this  valuable  blue  in  any 
quantity. 

The  occurrence  of  the  vcgotablo  product  indigo  in  the 
fluids  eliminated  from  the  human  body  was  consideicd 
an  instance  of  the  deterioration  of  tho  animal  elements 
as  remarkable  as  the  presence  of  grapo  sugar  in  tho 
blood  and  urine  of  diabetic  patients,  or  the  extraction  of 
dextrine  or  hepatine  from  the  liver,  or  the  discovery  of 
amyloid  substance  in  tho  tissues  of  diseased  organs.  But 
it  is  now  known  that  there  are  numerous  proximato 
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principles,  which,  though  usually  obtained  from  the 
vegetable  kingdom,  arc,  however,  common  to  both  the 
animal  and  vegetable  worlds;  and  I may  instance; — 
Benzoic  C1(HsO,0,  and  oxalic  acids  C,0#iH0  + ,H0  j 
dextrine  or  gum,  CuH*On, ; glucose,  CwHj,0„;  indigo 
blue,  Cl(HsNO]t  indigo  red,  albumen,  and  other  proteine 
compounds,  together  with  fat  and  many  of  the  fatty 
acids  and  their  products  of  oxidation  and  decomposition. 
Now,  pathologists  and  physiological  chemists  are  tole- 
rably well  agreed  that  the  source  of  the  indigo-forming 
substance  in  the  animal  economy  may  probably  be  due 
to  destruction  of  some  of  tho  protcino  compounds,  and 
more  especially  htomatosin,  the  well-known  colouring 
matter  of  the  blood  globules,  for  we  invariably  find  that 
the  blue  pigment  predominates  in  thoso  diseases  in 
which  great  destruction  of  blood  pigment  occurs,  as  in 
albuminuria,  phthisis,  scarlatina,  and  such  like  diseases 
which  are  productive  of  great  and  excessive  antemia. 

In  those  cases  in  which  I found  indigo  in  the  urine  of 
patients  suffering  from  granular  kidney  the  blue  pig- 
ment only  developed  itself  after  considerable  delay  in 
bottles  partly  filled,  but  corked.  Under  these  circum- 
stances, the  urine  underwent  ammoniacal  fermentation 
from  decomposition  of  the  urea,  and  the  oxygen  of  the 
air  in  tho  bottle  produced  the  blue  deposit  of  indigo  as 
a film  upon  the  surfaco  of  the  urine  of  a deep  purple 
colour,  but  having  a coppery  tinge  when  examined  in 
some  angles  of  reflection. 

This  substance,  when  treated  with  potassa  and  pro- 
toxide of  iron,  with  the  assistance  of  heat,  was  readily 
deoxidised,  and  again  changed  into  the  colourless  form 
of  indigo  so  well  known  to  calico  printers  and  others  in 
the  habit  of  using  this  valuable  dye ; and,  as  I before 
observed,  crystallised  in  six-sided  plates  and  aciculm  of 
a deep  blue  colour  when  cautiously  sublimed. 

I am  not  aware  that  any  observer  has  pointed  out  the 
presence  of  indigo  in  any  other  animal  fluid  than  urine, 
although  Carter  has  from  certain  reactions  inferred  tho 
presence  of  indican  in  human  blood.  The  following 
ease,  therefore,  is  one  of  peculiar  interest,  as  I believe  it 
is  the  first  instance  in  which  pus  or  its  serous  liquor  puris 
has  been  shown  to  contain  any  blue  pigment  of  this 
character. 

The  subject  of  the  present  case  was  a coachman,  aged 
about  }£,  married,  and  the  father  of  two  children.  He 
came  under  my  care  in  the  month  of  September  last,  and 
was  then  suffering  from  nn  enlargement  of  the  knee- 
joint,  but  apparently  without  any  fluid  effused  in  the 
synovial  membrane.  The  bones  themselves  were  evi- 
dently enlarged,  and  a certain  amount  of  fixture  appeared 
to  exist,  which  made  me  almost  apprehensive  that  anchy- 
losis bad  taken  place.  This  disease  of  the  knee,  how- 
ever, did  not  make  him  incapable  of  walking,  as  he  w as 
able  to  come  to  my  house  from  Bedminster,  and  he  did 
not  at  that  time  complain  of  his  knee  at  all.  It  gave 
him  no  pain  or  anxiety,  os  it  bad  been  of  long  standing, 
but  he  consulted  me  more  especially  for  a large  swelling 
over  the  gastrocnemius  of  tile  same  leg,  the  left,  which 
was,  though  tense,  fluctuating,  audit  evidently  contained 
fluid. 

It  was  not  painful  on  pressure,  and  did  not  look  like 
an  abscess,  or  as  being  the  result  of  inflammatory  action. 
It  was  punctured,  and  a large  quantity  of  serous  fluid 
poured  out,  together  with  some  large  white  bodies,  which 
nt  first  sight  appeared  like  hydatids,  but  were  afterwards 
thought  to  he  mosses  of  fat,  as  no  distinct  hydatid  struc- 
ture could  be  discovered  in  them.  The  puncture  was 
made  by  my  assistant  on  August  10,  during  my  tem- 
porary absence  from  home,  and  when  I saw  him  for  the 


first  time  on  September  7 the  sac  had  again  filled,  tad  I 
removed  a similar  quantity  of  scrum,  together  with 
another  crop  of  these  peculiar  bodies.  He  walked  hems 
after  both  these  little  operations,  and  did  not  appear  to 
suffer  much  inconvenience  or  pain.  He  called  on  ms 
again  on  September  1 1 , when  the  wound  was  enlarged, 
as  more  of  these  bodies  appeared  to  be  present,  obstruct- 
ing the  opening  and  preventing  the  exit  of  the  fluid 
from  the  sac.  This  sac  was  evidently  in  the  substance 
of  the  cellular  tissue  over  the  gastrocnemius,  as  it  war 
very  superficial,  and  tho  puncture  was  made  just  on  tho 
inside  of  thecalf.  lie  was  not  seen  again  until  the  16th, 
when  tho  sae  had  decreased  considerably  in  size.  It 
was  discharging  well,  and  the  opening  was  sufficient  for 
all  purposes,  the  man  himself  having  squeezed  out  several 
more  of  theso  white  masses  every  day  since  he  saw  ms 
last.  On  September  zi  he  again  called  on  me,  when 
tho  awelling  appeared  in  the  same  stato  as  at  the  lost 
visit,  but  he  now  complained  of  some  enlarged  glands 
in  the  femoral  region,  within  Scarpa's  triangle  and  below 
Poupart’s  ligament.  These  were  somewhat  lendtr  to 
the  touch  and  painful,  for  which  he  was  directed  to 
apply  tincture  of  iodine  freely  twice  daily.  Shortly 
after  this  he  became  very  much  worse,  and  was  seized 
with  violent  shivering  fits,  vomiting,  and  tenderness 
about  the  leg  and  knee,  all  of  which  he  ascribed  to  the 
application  of  the  iodine  ; but  it  was  soon  evident  that 
he  had  an  attack  of  violent  phlegmonous  emipelsa 
around  the  knee-joint,  in  the  log,  and  over  the  calf, 
which  rapidly  extended  down  even  to  tho  foot.  Fluid 
continued  to  escape  from  the  opening  made  in  the  sac, 
but  it  had  now  a decidedly  purulent  character,  and  the 
margins  of  the  wound  became  very  red,  angry,  and  in- 
flamed. During  tho  course  of  the  next  week  or  more 
evaporating  spirit  lotions  were  used  to  keep  down  the 
temperature  of  the  inflamed  leg,  and  several  large  bail® 
formed  upon  the  dorsum  of  the  foot,  upon  the  calf,  sod 
under  the  ham.  From  these  on  bursting  a sero-parulent 
fluid  exuded  in  large  quantities,  and  the  discharge  from 
the  original  wound  was  considerably  increased.  He  hsd 
frequent  startings  and  jnmpings  in  the  leg,  which  gsvc 
him  intense  agony,  and  iris  nights  were  sleepless  unless 
he  had  strong  morphia  draughts  or  opium  in  some  form 
or  other.  Hts  leg  was  now  so  painful  and  swollen  that 
he  could  not  bear  the  least  motion,  and  it  was  kept  in 
one  position— on  its  outer  side  upon  a splint,  and  some- 
what flexed  at  the  knee.  During  throe  weeks  he  con- 
tinued in  this  truly  pitiable  condttion,  and  it  was  during 
this  period  that  tho  cloths  employed  to  keep  his  limb 
wet  with  spirit  lotion,  together  with  nil  the  bed-clothes 
where  the  fluid  had  soaked  through  them,  were  found 
constantly  tinged  of  a greenish  blue  colour,  having  very 
much  the  appearance  of  mouldy  cheese,  whilst  the  spirit 
and  water  used  after  a little  time  became  equally  greenish 
blue  from  having  the  cloths  frequently  wrung  out  in  the 
vessel  containing  the  dilute  spirit,  which  was  msde  bv 
mixing  gin  with  about  four  or  five  times  the  qusutity  of 
spring  water.  This  peculiar  colour  gave  me  no  alirtn, 
for  at  first  I was  disposed  to  consider  it  as  the  natural 
mouldiness  occasioned  by  the  presence  of  microscope 
fungi  vegetating  in  the  organic  matters  of  the  discharges, 
and  I ordered  some  of  the  fluid  to  be  saved  for  micro- 
scopic examination,  fully  anticipating  that  I should  dis- 
cover these  minute  plants  without  any  ditficully. 

But,  to  my  very  great  surprise,  I found  no  such 
organisms  apparent,  oven  with  the  higher  powers “ 
the  instrument ; whilst  on  repose,  the  bottle  being  fall 
and  corked,  the  blue  colour  disappeared  in  tiro  course  ot 
a few  hours.  However,  upon  again  taking  oat  the  cort, 
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and  expoaing  to  the  air  for  a short  time  the  blue  colour 
was  again  developed — chiefly  at  the  surface  of  the  fluid. 
This  experiment  clearly  proved  that  the  phenomenon 
was  duo  to  some  chemical  action  of  oxygen  upon  a 
colourless  material,  analogous  to  indigo,  in  its  deoxidised 
condition. 

So  upon  treating  the  blue  liquid  with  a solution  of 
hypochlorite  of  lime  or  soda,  the  colour  was  imme- 
diately discharged  as  certainly  as  if  indigo  itself  had 
been  acted  upon.  When  treated  with  an  ammoniacol 
solution  of  acetate  of  lead,  the  whole  colouring  matter 
was  precipitated  in  combination  with  the  lead.  And  if 
filtered  through  paper,  although  some  of  the  blue  pig- 
ment was  retained  in  the  meshes  of  the  paper,  some 
passed  through  from  the  very  fine  state  of  molecular 
division  in  which  the  substance  was  ; a further  deposit 
took  place  after  a time  in  the  filtrate  in  consequence  of 
the  oxidation  it  had  undergone  from  being  so  freely 
exposed  to  the  action  of  oxygen  during  the  process  of 
filtration.  By  repeating  this  operation  several  times, 
sufficient  material  was  obtained  to  furnish  other  evidence 
of  the  presence  of  indigo  blue— namely,  by  its  solu- 
bility in  hot  alkalies,  deoxidised  by  sugar  or  protoxide 
of  iron-  -and  the  volatilisation  of  the  pigment  and  crys- 
tallisation of  the  substance  when  submitted  to  cautious 
sublimation.  It  is  much  to  be  regretted  that  the  true 
nature  of  this  substance  was  only  discovered  on  the  eve 
of  its  disappearance,  or  a much  larger  supply  could  have 
been  readily  obtained. 

On  changing  the  remedial  measures  to  poultices, 
which  became  needful  in  consequence  of  the  formation 
of  numerous  abscesses  along  the  course  of  the  saphmna 
vein,  and  in  the  ham,  upon  the  dorsum  of  the  foot,  and 
round  the  ankle,  the  pus  assumed  the  ordinary  appear- 
ances, and  the  blue  colouring  matter  was  no  longer 
found  to  devclope  itself ; this  might  have  been  either 
from  its  having  ceased  to  be  formed,  or  from  the  poultices 
prevt  nting  that  constant  oxidation  which  was  so  essential 
for  the  production  of  the  blue  colour,  from  the  originally 
colourless  base. 

These  abscesses  were  very  large,  and  discharged 
greatly  for  several  weeks ; extensive  sloughing  followed 
upon  the  dorsum  of  the  foot,  and  our  poor  patient  was 
greatly  exhausted  from  the  amount  of  the  discharge, 
and  the  continued  pain  and  want  of  rest,  whilst  it 
became  evident  that  the  knee-joint  had  become  much 
vvoiso  since  the  occurrence  of  the  erysipelas,  the  bones 
being  rough  and  the  articulation  destroyed.  Under 
these  circumstances,  it  became  a question  whether  am- 
putation should  not  be  employed  to  give  the  poor  fellow 
a last  chance  of  his  life. 

Mr.  Pritchard  was  called  in  consultation,  and  met 
mo  on  October  29,  when  it  was  decided  that  as  soon  as 
he  could  bo  prevailed  upon  to  allow  it  to  be  performed, 
and  could  be  prepared  for  the  operation  by  tho  free  ex- 
hibition of  nourishing  (diet,  and  plenty  of  support  and 
generous  wine,  that  lie  should  be  removed  to  the  Infir- 
mary for  that  purpose  us  soon  as  ever  he  was  able  to 
undertake  the  removal  to  that  establishment. 

About  a month  elapsed  ere  this  could  be  accomplished, 
during  which  time  tho  active  process  of  inflammatory 
mischief  gradually  lessened,  and  the  system  even  showed 
some  attempt  to  repair  the  mischief  by  cicatrising  the 
wound  upon  the  foot,  by  which,  although  at  one  time 
skin  to  the  extent  of  many  Bquare  inches  had  been  lost 
by  sloughing,  yet,  before  he  left  home,  tho  whole  of  this 
had  bet  11  repaired,  and  the  wound  hod  quite  healed. 

On  November  16,  the  man  was  carefully  lowered  from 
his  bed-room  window  by  means  of  a stretcher  sliding 


down  an  inclined  plane,  and  from  thence  he  was  carried 
to  the  Infirmary  by  bearers,  who  carefully  avoided  giv- 
ing him  the  least  shock  during  the  journey. 

From  this  time  forth  the  case  was  under  the  excellent 
care  of  Mr  Pritchard,  who  kindly  took  charge  of  him 
at  that  institution,  and  removed  his  leg  after  a delay  of 
five  or  six  weeks,  which  was  indispensable  in  ordor  to 
re-establish  his  health  somewhat  more  to  enable  him  to 
go  through  tho  operation  with  success,  which  was  finally 
accomplished,  and  about  two  months  ago  I heard  that 
he  had  left  tho  Infirmary,  but  was  at  that  time  unable 
to  wear  a wooden  leg,  as  the  wound  was  not  quite  healed. 


Note  on  the  Probable  Constitution  of  Kolbe  and  Schmitt' 1 

Colouring  Matter  obtained  by  acting  upon  Carbolic 

Acid  with  Oxalic  and  Sulphuric  Acids,  by  J.  AU'HKD 

Wanklyn. 

The  production  of  a colouring  matter  by  the  action  of 
oxalic  acid  upon  phenyl- alcohol  in  presence  of  sulphuric 
acid  is  a very  remarkable  thing.  As  yet  no  attempt  has 
been  made  to  give  any  explanation  of  the  changes  which 
take  place  during  this  process,  and  yet  considerable 
quantities  of  a dye  stuff  are  now  being  made  in  Franco 
in  this  manner. 

Tho  following  hypothesis  may  bo  offered  to  connect 
together  the  factB  as  they  are  at  present  known. 

Kolbe  and  Schmitt  give  C5H,U  as  the  result  of  their 
analysis,  state  of  condensation  being  unknown. 

(C,g,0 

«Cj! 

1 HO 5 

The  probable  reaction  in  Kolbe  and  Schmitt's  process 
is  between  oarbonic  oxide  and  phenyl-alcohol,  thus : — 
f C,H,0 
| CtII50  d 11,0 
| <<11  s0 
[HO 

The  colouring  matter  is  thus  an  “ ethylene."  Kolbe 
and  Schmitt  have  observed  that  it  is  decolorised  by 
means  of  nascent  hydrogen.  Explanation:  The  ethylene 
becomes  a hydride  of  ethyl. 

Ab  might  have  been  expected,  it  is  a weak  acid. 

The  obtaining  of  a blue  dye  from  it  by  the  action  of 
aniline  may  possibly  be  by  this  equation  : — 

,CtII50  IIjCjHjN  /C,II5C,II5N  HaO 

1 C,HjO  + HjCoHjN  r Ic.HjC.HjN  + HjO 
0,11,0  j C,H,C,HSN  HaO 

\ HO  l HO 


C.0,  + 3C,H:H0  = C, 


On  the  Rale  of  Chemical  Change ,*  by  A.  V hit  NON 
Habcoubt,  M.A. 

Two  years  ago,  at  the  Cambridge  meeting  of  the  Asso- 
ciation, I communicated  to  this  section  a paper  on  certain 
cases  of  induced  chemical  action.  In  following  up  the 
course  of  experiments  upon  which  I had  then  entered  I 
became  engaged  in  the  study  of  various  chemical 
changes  which  take  place  more  or  leas  slowly,  and  have 
thus  been  led  into  an  inquiry  as  to  the  rate  at  which 
those  changes  proceed.  Perhaps  I may'  be  allowed 
briefly  to  indicate  tho  course  of  my  investigation,  for  I 
shall  thus  more  readily  render  intelligible  the  object  of 
the  later  experiments.  The  principal  case  of  induced 
oxidation,  which  I before  described,  was  that  which 
occura  when  permanganate  of  potassium  is  added  to  a 

* Read  before  the  British  Association  Beth  matting,  and  com- 
municated by  the  author. 
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solution  containing'chlorido  of  tin  and  oxygen.  Under 
these  circumstances,  while  a portion  of  the  tin  salt  is 
oxidised  by  the  permanganate,  another  portion  is 
attacked  by  tho  free  oxygen.  A large  number  of  similar 
cases  hare  since  been  investigated  by  Kessler.  My 
principal  object  was  to  determine  what  ratio  existed 
between  the  two  oxidations,  and  in  scrutinising  thecon- 
ditions  of  the  experiment  it  occurred  to  mo  to  try 
whether  tile  sulphate  of  manganese,  formed  by  tho  re- 
duction of  the  permanganate  in  the  acid  solution,  had 
any  influence.  1 found,  greatly  to  my  surprise,  that 
this  fixed  neutral  salt  has  itself  the  power  of  determin- 
ing the  transference  of  oxygen.  Sulphurous  acid,  as  is 
well  known,  when  mixed  with  a large  bulk  of  water 
which  has  been  exposed  to  the  air,  is  but  slowly  oxidised, 
and  this  change  proceeds  still  moro  slowly  when  the 
solution  is  freely  acidified.  But  if  to  such  a solution  a 
minute  quantity  of  sulphate  of  manganese  is  added,  the 
oxidation  of  tho  sulphurous  acid  is  at  once  determined. 
It  is  like,  so  far  as  the  result  is  concerned,  the  effect  of 
adding  a drop  of  sulphuric  acid  to  a mixture  of  chlorate 
of  potash  and  sugar.  Sulphate  of  manganese  has  also 
tho  power  of  determining  the  action  of  various  oxidi- 
sing agents,  as  well  os  that  of  free  oxygen.  Professor 
Kessler  observes  that  the  cause  of  a phenomenon  known 
to  all  chemists  who  have  litrcd  a chameleon  solution 
with  oxalic  acid— namely,  that  the  colour  of  the  portion 
of  solution  first  added  disappears  very  slowly,  but  that 
of  succeeding  portions  more  rapidly — is  that  the  sulphate 
of  manganese,  formed  by  the  reduction  of  the  first  por- 
tion, hastens  the  subsequent  action.  Chromic  acid  has 
apparently  no  action  upon  oxalic  acid  in  a cold  dilute 
solution.  The  addition  to  this  mixture  of  pure  sulphate 
of  manganese  determines,  under  proper  conditions,  an 
immediate  reduction  of  the  chromic  acid.  How  the  sul- 
phate of  manganese  acts  in  these  cases  is,  at  present, 
matter  for  conjecture.  We  may  compare  the  action  of 
this  salt  in  determining  the  union  of  sulphurous  acid 
and  oxygen  with  that  of  nitric  oxide.  Perhaps  in  this 
case,  as  in  that,  an  alternate  oxidation  and  reduction 
takes  place.  If  wo  may  suppose  that  water  can  act  to 
a small  extent  upon  a manganese  salt  os  it  acts  upon  a 
bismuth  salt,  separate  that  is  the  base  from  the  acid,  then 
no  doubt  the  hydrate  of  manganese  thus  displaced  would 
absorb  free  oxygen,  and  the  sulphurous  acid  at  once 
reduce  again  the  binoxide  formed.  At  any  rate,  with- 
out insisting  on  so  definite  a hypothesis,  it  is  probable 
that  this  action  of  the  manganeso  salt  is  in  some  way 
related  to  the  fact  that  the  proto-hydrate  of  this  metal 
has  tho  property  of  absorbing  oxygen  from  water,  and 
parting  with  this  oxygen  to  sulphurous  acid.  Similarly 
this  proto-hydrate  is  readily  oxidised  by  chromic  or  per- 
manganic acid,  and  the  resulting  binoxide  is  readily  re- 
duced by  oxalic  acid. 

Of  these  actions  I have  selected  for  study  that  of  per- 
manganic upon  oxalic  acid. 

When  the  four  following  substances,  permanganate  of 
potassium,  sulphuric  acid,  oxalic  acid,  and  sulphate  of 
manganese,  are  brought  together  in  aqueous  solution, 
a chemical  change  takes  place,  resulting  in  tho  formation 
of  sulphate  of  potassium,  sulphate  ot  manganese,  car- 
bonic acid,  and  water.  The  amount  of  change  depends 
upon  the  amount  of  each  of  the  first-named  four  sub- 
stances, upon  the  dilation  and  temperature  of  tho  solu- 
tion, and  upon  the  time  during  which  the  substances 
me  left  in  contact.  As  far  as  can  be  observed,  these  ore 
all  the  conditions  which  affect  the  amount  of  chemical 
change  in  this  ease  ; it  is  not  affected  by  light,  nor  by 
the  agitation  of  tho  solution.  The  amount  of  change  is 


greater,  within  certain  limits,  in  proportion  as  the 
quantities  of  permanganate  of  potassium,  sulphurie 
acid,  and  sulphate  of  manganese  are  greater,  and  the 
quantity  of  water  less;  in  proportion  also  aa  the  tempe- 
rature is  higher,  and  the  time  of  mutual  contact  longer. 
It  is  greater,  the  larger  the  quantity  of  oxalic  acid,  up  to 
that  point  at  which  the  oxalic  end  permanganic  acids 
are  present  in  the  proportions  in  which  they  act  one 
upon  the  other ; after  that  point,  an  increase  in  the 
quantity  of  oxalic  acid  diminishes  the  amount  of 
chemical  change.  1 have  made  many  series  of  experi- 
ments, in  each  of  which  all  of  these  conditions,  except 
one,  were  kept  invariable,  and  that  one  was  varied 
according  to  a regular  progression.  I hoped  thus,  and 
•till  hope,  to  determine  what  function  of  each  of  these 
variablequantitiesthcchemical  change  is,  and  so  to  obtain 
a true  expression  of  the  reaction.  I made,  for  example, 
a aeries  of  experiments,  in  all  of  which  1 took  the  same 
quantities  of  permanganic  acid,  oxalic  acid,  sulphate  of 
manganese,  and  water,  maintaining  always  a tempe- 
rature of  16°  C.,  and  allowing  each  experiment  to  pro- 
ceed for  exactly  five  minutes  ; but  in  the  second  experi- 
ment I took  twice  the  quantity  of  sulphuric  acid  used 
in  the  first,  thrice  the  quantity  in  the  third,  four  times 
the  quantity  in  the  fourth,  and  so  on.  When  five 
minutes  from  the  moment  of  mixing  had  expired,  the 
action  was  stopped,  and  the  amount  of  permanganate 
still  remaining  determined.  A series  of  numbers  was 
thus  obtained,  presenting  a regalar  decrease,  which 
Bhonld  bear  an  nscertainahle  relation  to  tho  correspond- 
ing quantities  of  sulphuric  acid,  taken,  as  has  been 
stated,  in  arithmetical  progression.  This  relation,  how- 
ever, 1 have  not  yet  succeeded  in  determining,  but  in 
this,  as  in  other  series,  the  numbers  exhibit  the  most 
perfect  regularity.  This  is  best  seen  by  exhibiting  the 
results  graphically.  Along  the  axis  of  x is  represented 


s 


that  quantity,  which  is  varied  in  each  successive  experi- 
ment ; along  that  of  ij  the  quantity  of  changing  sub- 
stance which  remains  still  unchanged  at  the  close  of  the 
experiment.  This  quantity,  it  will  be  seen,  varies 
rapidly  at  first,  the  differences  becoming  less  and  less 
as  the  total  quantity  of  residual  substance  diminishes. 
The  series  of  experiments  which  appeared  most  interest- 
ing was  that  in  which,  all  other  conditions  being  kept 
constant,  the  time  during  which  the  experiment  lasted 
was  varied.  Such  a series  yields  a curve  similar  to  that 
which  represents  the  effect  of  varying  the  amount  of 
sulphuric  acid.  The  curve  above  serves,  therefore,  as  a 
general  representation  of  such  a series.  It  may  bo  re- 
garded in  this  case  as  exhibiting  the  course  of  a single 
experiment,  showing  exactly  how  much  of  the  substance 
measured  remains  after  the  lapse  of  any  interval.  The 
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numbers  i,  a,  3,  &c.,  here  represent  the  number  of 
minutes  during  which  the  corresponding  experiment 
was  allowed  to  proceed.  The  mode  of  conducting  an 
experiment  was  briefly  as  follows : — The  solution  con- 
taining all  the  substances  except  the  permanganate  was 
brought  to  the  required  temperature,  and  tho  perman- 
ganate added  from  a pipette  exactly  at  tho  beat  of  a 
seconds’  pendulum.  Wnen  the  time  had  expired,  the 
temperature  of  tho  solution  haring  been  kept  rigidly 
constant  throughout,  a solution  of  iodide  of  potassium 
was  added  again  at  the  bent  of  the  clock.  During  and 
after  both  additions  tho  liquid  was  strongly  agitated  to 
secure  rapid  and  perfect  mixture.  The  addition  of  iodide 
of  potassium  stops  tho  action.  The  remaining  perman- 
ganate is  at  once  reduced,  and  liberates  thereby  an 
equivalent  of  iodine  which  can  be  determined  at  leisure 
in  the  usual  way.  Of  such  scries  of  experiments  I 
hare  made  a great  number.  In  the  first  instance  I took 
the  exact  quantities  of  the  different  substances  which 
react  on©  with  another,  according  to  these  equations  : — 

(i.)  KjMn  Os  + aMnSO*  + %\IX)  « iH3SO,  + 
KSO,  + 5MnOr 

(a.)  5MUO,  + 5lf.SC,  + icH.O.O,  - 15H.O  + 
5\lnS04  + 20CO,. 

i.  e.,  K2Mn 2Od  i 3MnS04 ; 3H2S04';  ioH,C,04»*H30. 
But  I was  led  to  abandon  atomic  quantities  principally 
by  two  considerations  : first,  any  error  in  the  proportion 
of  the  substances  becomes  magnified  as  the  experiment 
proceeds  j secondly,  the  solution  changes,  not  in  one  par- 
ticular only,  but  in  several.  The  quantities  of  sulphuric 
acid,  oxalic  acid,  and  permanganate  diminish,  the  quautity 
of  sulphate  of  manganese  increases,  while  that  of  the 
water  alone  remains  sensibly  constant.  In  later  experi- 
ments I have  taken  all  the  other  substances  in  such  excess, 
as  compared  with  the  permanganate,  os  to  be  practically, 
like  the  water,  infinite  in  relation  to  it.  Of  all,  I have 
taken  100  times  the  atomic  proportion,  so  that  tho  total 
chango  taking  place  in  the  solution  from  end  to  end  of 
the  reaction  would  bo  a diminution  in  the  amount  of 
oxalic  acid,  and  sulphuric  acid  from  100  to  99  parts,  and 
and  an  increase  of  1 per  cent,  in  the  amount  of  sulphate  of 
manganese.  I found  by  an  experiment  in  which  the  quan- 
tities at  starting  were  varied  1 percent.,  that  such  an  alter- 
ation did  not  perceptibly  affect  tbo  result.  Under  these 
conditions,  then,  one  chemical  substance  gradually  disap- 
pears, all  around  it  remaining  unchanged.  A known  quan- 
tity is  introduced  into  thesolution,  which  has  from  the  first, 
where  the  oxalic  acid  and  sulphate  of  manganese  arc  in 
largo  excess,  not  a red,  but  a deep  brown  colour ; the 
substance  thus  formed, and  whose  gradual  disaappeorance 
we  desire  to  trace,  is  in  all  probability  binoxidc  of  man- 
ganese. Having  made  a number  of  determinations  after 
the  lapse  of  various  times  we  can  follow  exactly  the 
course  of  its  diminution.  At  first  the  colour  changes 
rapidly,  but  os  it  becomes  paler  it  fades  more  and  more 
slowly.  The  axis  of  z is,  no  doubt,  an  asymptote  of  the 
carve;  theoretically  the  wholo  would  never  disappear. 
The  problem,  then,  to  be  determined  was  to  find  the 
relation  between  these  two  series  of  numbers — or,  in  other 
words,  given  this  curve  to  find  its  equation.  Into  the 
details  of  this  investigation  I will  not  enter.  Both  it 
and  a largo  number  of  the  experiments  already  described 
have  been  performed  by  my  friend,  Mr.  Esson,  Fellow 
of  Merton  College,  Oxford,  who  has  charged  me  with 
the  office  of  bringing  before  the  Section  some  account  of 
our  joint  work.  Tho  result  at  which  we  believe  our- 
selves to  have  arrived  is,  that  the  numbers  Representing 
the  quantities  remaining  after  equal  intervals  of  time, 
are  in  geometrical  progression,  and  the  curve  conse- 


quently a logarithmic  curve.  This  result  admits  of  a 
simple  and  interesting  interpretation.  It  is  precisely 
that  which  would  follow  from  the  hypothesis  that  tho 
dissolved  binoxide  exists  in  tho  fluid  in  tho  form  of 
minute  spheres  upon  whoso  unit  of  surface  is  performed 
a constant  action.  The  total  action  thus  at  any  moment 
varies  with  tho  surfaco  exposed,  and  diminishes  continu- 
ally as  the  spheres,  shell  after  shell,  melt  away.  But 
the  result  may  be  explained  without  the  introduction  of 
an  hypothesis.  If  we  suppose  tho  binoxide  of  manganese 
to  bo  replaced  as  it  disappears,  so  that  the  quantity  pre- 
sent is  always  the  same,  chemical  change  will  proceed, 
since  no  condition  alters,  at  a uniform  rate,  a certain 
fraction  of  the  whole  amount  disappearing  in  a unit  of 
time.  But  since  tho  relation  between  the  binoxide  and 
the  solution  in  which  it  is,  is  not  affected  by  a change  in 
the  quantity  of  the  former,  one  of  these  magnitudes  being 
infinite  relatively  to  the  other,  this  fraction  will  remain 
always  constant  when  the  binoxido  is  not  replaced,  but 
is  allowed  to  diminish;  that  is  to  say,  tho  amount  which 
changes  during  a moment  of  time  is  directly  proportional 
to  tho  total  amount  existing  in  solution  at  that  time ; or, 
if  wo  regard  tho  binoxido  as  doing  work— oxidising 
oxalic  acid — then  tho  statement  is  that  tho  amount  of 
work  done  is  directly  proportional  to  tho  amount  of  sub- 
stance which  at  any  time  is  there  to  do  it.  It  will  bo  of 
interest  to  oxamino  by  similar  methods  other  cases  of 
chemical  chango  in  solutions.  If  it  is  found,  as  appears 
highly  probable,  that  wherever  tho  rate  of  chango  is 
measurable, — wherever,  that  is,  it  proceeds  slowly,  and 
can  be  started  and  terminated  at  a given  moment,  and 
the  amount  changed  or  remaining  unchanged  determined , 
— it  follows  the  same  law,  then  we  may  pass  inductively 
to  a generalisation  covering  those  cases  of  chemical 
change  which  take  place  with  an  immeasurable  velocity, 
or  which  cannot  bo  arrested  at  will,  or  for  tho  determina- 
tion of  whose  residues  or  products  no  exact  methods  aro 
known.  Just  as  by  the  use  of  tho  pendulum  or  of  Att- 
wood’s  machine  we  may  prove  experimentally  the  laws 
of  falling  bodies,  when  in  the  common  caso  of  bodies  fall- 
ing freely  the  velocity  with  which  they  move  is  too  great 
for  measurement. 


O/i  the  Solubility  of  Gold  in  Acids, 
by  John  Sfillek,  F.C.S. 

Tiie  interesting  discovery  which  my  friend  Mr.  Arthur 
Reynolds,  B.Sc.,  communicated  to  you  in  his  letters  of 
Jaly  23  and  October  i,  has  been  mado  the  subject  of  ex- 
periment on  the  part  of  myself  and  colleagues,  and  not 
only  do  wc  find  Mr.  Reynolds’  conclusions  in  every  way 
confirmed  by  our  own  experience,  but  the  conditions  in- 
volved in  these  remarkable  reactions  have,  wc  trust,  re- 
ceived some  further  elaboration  by  tho  experimental 
results  which  I now  proceed  to  describe  : — 

Native  gold,  and  more  quickly  the  precipitated  form 
of  the  same  metal,  arc  soluble  on  digestion  with  hot  con- 
centrated sulphuric  acid  mixed  with  a little  nitric,  with 
production  of  a yellow  solution,  which  on  being  diluted 
with  water  lets  fall  a precipitate  of  gold,  tho  colour  of 
which  is  either  bluish  purple  or  bronzo  brown,  accord- 
ingly as  it  is  viewed  by  transmitted  or  reflected  light. 
The  tint  is,  however,  subject  to  variation  by  the  presence 
of  extraneous  salts,  which  have  the  effect  of  modifying 
the  cohesion  of  tho  particles  in  a manner  similar  to  that 
pointed  out  in  the  case  of  another  kind  of  reduced  gold 
by  Professor  Faraday. 

If  & small  quantity  of  the  yellow  gold  solution  bo 
poured  into  & porcelain  capsule  and  left  exposed  to  tho 
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air,  a purple  halo  and  lustrous  metallic  film  of  reduced 
gold  will  quickly  be  formed  by  the  operation  of  the 
atmospheric  moisture.  On  applying  heat  this  effect  will 
be  counteracted,  but  it  is  difficult  in  a shallow  open 
vessel  to  form  again  the  yellow  solution.  The  experi- 
ment succeeds,  however,  perfectly  when  a test  tube  is 
employed. 

The  character  of  the  gold  compound  existing  in  the 
yellow  solution  is  manifestly  different  from  the  ter- 
chloride  and  other  ordinary  combinations  of  this  metal. 
It  becomes  transformed  at  once  into  the  chloride  of  gold 
by  the  addition  of  hydrochloric  acid,  sal  ammoniac,  or 
any  soluble  chloride  such  as  that  of  sodium,  calcium,  or 
barium,  and  the  solution  may  then  be  diluted  with  water 
without  any  of  the  gold  being  precipitated.  As  would 
have  been  anticipated,  the  addition  of  a small  quantity 
of  common  salt  will  slowly  re-dissolve  the  purple  deposit 
formed  on  diluting  the  new  gold  solution. 

I have  succeeded  in  rapidly  producing  this  interesting 
combination  of  gold  by  arranging  a plate  of  this  metal 
os  the  positive  terminal  of  a few  cells  of  Grove  s battery, 
whilst  immersed  in  a mixture  of  about  nine  parts  of  sul- 
phuric acid  to  one  of  concentrated  nitric  acid,  and  em- 
ploying a piece  of  platinum  foil  or  wire-gauze  as  the 
opposite  pole  or  terminal  in  connexion  with  the  zinc  of 
the  batteiy.  Oxygen  gas  was  freely  evolved,  but  almost 
immediately  the  yellow  colour  due  to  the  presence  of 
gold  in  solution  became  apparent,  and  the  passage  of  the 
electric  current  was  continued  until  bright  gold  com- 
menced to  be  deposited  upon  the  platinum  terminal,  from 
which  throughout  my  experiment  no  hydrogen  gas  was 
disengaged. 

If  concentrated  sulphuric  acid  be  used  alone  in  the 
electrolytic  cell  the  gold  plate  will  likewise  be  attacked, 
but  tho  metal  is  at  once  reduced  by  the  nascent  hydrogen 
which  freely  escapes  from  the  platinum  ; so  that  it  does 
not  appear  to  be  possible  to  prepare  the  new  gold  com- 
pound in  this  manner.  By  the  use  of  diluted  sulphuric 
acid  there  was  no  solvent  action  exerted  upon  the  gold, 
but  the  surface  of  the  metal  soon  became  tarnished  or 
iridescent  by  the  formation  of  a thin  and  strongly  adhe- 
rent film  of  brown  oxide.  This  result  appears  to  have 
been  already  observed  by  Professor  Bunsen  when  em- 
ploying for  tho  electro-decomposition  of  water  (mixed  as 
usual  with  sulphuric  acid)  an  apparatus  in  which  the 
platinum  terminals  chanced  to  be  attached  to  their  con- 
nexions by  means  of  gold  solder. 

Further  researches  are  required  for  the  purpose  of  in- 
dicating the  exact  constitution  of  the  gold  compound 
which  forms  the  subject  of  the  present  communication. 
It  does  not  appear  to  be  identical  with  the  solution  of  gold 
described  under  the  name  of  “ sulphate  of  auric  oxide  ” 
by  Pelletier  {ride  Gmelin’s  “ Handbook  of  Chemistry,'* 
vol.  vi.,  p.  an),  inasmuch  as  it  cannot  be  asserted  with 
respect  to  the  soluble  combination  discovered  by  Mr. 
KcynoldB,  that  “ when  gently  heated  it  deposits  metallic 
gold/' 

Chemical  Department,  Royal  Arsenal,  Woolwich,  October  j. 


How  Spsrrowa  Found  their  Wur  Into  Cuba. — 

In  an  article  on  “Acclimatisation’'  in  the  Journal  of 
Science,  by  Dr.  Colling  wood,  the  author  says  : — “In  1830 
a merchant  wishing  to  import  sparrows  to  the  Havanna, 
found  on  arrival  that  the  customs  duties  were  so  heavy 
that  he  could  not  hope  to  sell  the  birds  profitably ; he, 
therefore,  let  them  fly— -the  birds  entered  the  island  free  of 
duty,  and  at  the  end  of  some  years  their  number  was  so 
much  increased  that  in  certain  localities  they  are  as  nume- 
rous aa  they  are  at  home." 


PHARMACY,  TOXICOLOGY,  &c. 


The  Morphia  Sail » of  Commerce, 
by  Mr.  W.  E.  HratHFIELD.* 

The  inquiries  of  the  author  had  been  directed  to  the 
amount  of  moisture  existing  in  these  salts,  and  also  to 
the  question  as  to  whether  codeia  was  present  in  them. 

Three  samples  of  hydrochlorate  from  different  manu- 
facturers bad  been  examined,  and  found  to  contain,  re- 
spectively, 5*8  and  9*8  per  cent,  of  water,  estimated  by 
drying  at  an°.  The  amount  of  alkaloid  obtained  from 
each  of  the  above  (dried  at  in°)  was  797,  76*7,  and 
74*3,  the  quantities  thus  varying  inversely  a a the  amount 
of  water. 

It  was  noticed  that  the  samples  containing  the  most 
moisture  dissolved  more  readily  in  water,  ana  their  solu- 
tion were  less  coloured  than  those  which  were  originally 
drier. 

Three  samples  of  acetate  were  then  examined  in  a 
similar  way,  and  found  to  contain  respectively  5,  10, 
and  1 1*6  per  cent,  of  moisture.  It  was  found  that  tho 
sample  containing  least  water  fused  and  became  dark- 
coloured,  with  loss  of  structure  on  application  of  a 
water  bath  heat,  while  that  containing  the  most  water 
retained  its  pulverulent  form  unaltered  at  that  tem- 
perature. 

The  morphia  precipitated  from  these  samples  was  found 
to  be  remarkably  pure,  being  perfectly  soluble  in  caustic 
potash,  scarcely  acted  on  by  ether,  and  almost  entirely 
free  from  codeia,  as  were  also  tho  mother  liquors  from 
which  they  wero  separated. 

The  author  also  quoted  experiments  by  Mr.  How  to 
show  that,  however  feasible  the  conversion  of  morphia 
into  codeia  might  appear  on  a comparison  of  their  for- 
mula;, it  could  not  be  carried  out ; a substance  isomeric 
with  codeia  had  been  obtained,  but  it  was  by  no  means 
identical. 


On  Commercial  If'ine  of  Iron , tcilh  Suggestion*, 
by  F.  Sutton,  F.C.S. • 

Steel  wino  is  well  known  to  vary  much  in  strength. 
The  author  obtained  seven  samples  from  the  leading 
pharmaceutical  chemists  in  London,  and  estimated  the 
pcr-cen  tage  quantity  of  iron  in  them,  and  also  the  amount 
of  saccharine  residue  they  yielded  on  evaporation  to 
dryness.  The  following  table  exhibits  the  results  of  the 
experiment : — 


Saocbernc  residue, 

Metallic  iron, 

pero*. 

per  oa. 

I 

. *3f  grain* 

0*31  grains. 

2 . 

m4  *1 

°'3S  •• 

3 

. »» 

0.70  „ 

4 

• x 1 „ 

0*5*  .» 

5 

• 5*i  ». 

>7*  •> 

6 

. 17  n 

1 *08  „ 

7 

• »» 

043  » 

No.  5 was  made  with  tartars  ted  iron.  The  composi- 
tion of  the  rest  shows  that  the  less  saccharine  residue  a 
specimen  of  sherry  yields  on  being  evaporated  to  dry- 
ness, the  more  iron  it  is  capable  of  dissolving.  The 
metal  should  be  digested  in  light  sound  sherry  for  four 
months  to  obtain  the  best  preparation. 

The  examination  of  a numoer  of  samples  made  with 
tartarated  iron  showed  that  they  contained  about  one 
instead  of  one  and  three-quarter  grains  of  iron,  tho  rest 
having  precipitated.  Tho  author  thought  that  if  a strong 

• Read  at  the  meeting  of  the  British  Pharmaceutical  Conference. 
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Bound  sherry  were  used,  and  tho  ingredients  allowed  to 
remain  in  contact  for  one  month,  access  of  air  to  tho 
vessel  being  occasionally  allowed,  a satisfactory  prepara- 
tion could  bo  made  by  the  process. 


On  the  Assay  of  the  Alkaloids  in  Medicinal  Extracts , 
by  T.  B.  Groves,  F.C.S* 

The  object  of  the  author  was  to  devise  a process  for 
estimating  the  strength  of  the  vegetable  extracts  used 
in  medicine.  The  method  he  employed  was  a volumetric 
one.  Mayer,  of  New  York,  and  Valser,  of  Paris,  had 
worked  upon  the  same  subject,  and  all  three  had  fixed 
upon  the  samo  liquid  for  precipitating  the  alkaloid, 
namely,  the  iodohydrargvrate  of  potassium.  All  three 
also  had  suggested  formula)  for  the  precipitate.  Valscr’s 
experiments  corroborated  those  of  the  author,  while 
Mayer’s  pointed  to  a different  conclusion.  Mayer’s  ex- 
periments were  then  reviewed,  and  the  details  of  some 
reactions  given,  from  which  it  seems  that,  on  adding  the 
iodohydrargvrate  to  the  solution  of  the  alkaloid,  a point 
was  arrived  at — the  addition  of  either  liquid  caused  a 
precipitate.  In  this  way  some  of  the  apparent  anomalies 
might  be  explained.  If,  however,  time  were  allowed 
for  the  completion  of  the  reaction,  more  definite  results 
might  bo  ootained.  He  described  tho  reactions  with 
strychnia,  quinine,  cinchonine,  morphia,  nicolina,  and 
codeia,  and  reviewed  Mayer’s  results,  which  were  quite, 
he  said,  anomalous.  In  estimating  the  amount  of  alka- 
loid in  an  extract,  the  alkaloid  must  first  be  isolated  as 
far  as  possible  by  Stas’s  well-known  method.  In  esti- 
mating the  medicinal  value  of  an  extract,  more  exact 
methods  than  those  now  known  must  be  discovered  beforo 
accuracy  oan  bo  attained. 


A Report  as  to  the  Purity  of  Commercial  Powders  of 
Ipecacuanha , Jalap , and  Opium,  by  F.  M.  Kim- 
MINGTON.* 

The  indications  relied  on  were  principally  microscopic, 
to  which  was  added  estimation  of  amount  of  ash,  not 
assuming  that  variation  in  the  latter  particular  would  be 
proof  of  adulteration,  bat  considering  that  such  a series 
of  estimations  would  be  collaterally  interesting.  Eleven 
samples  of  ipecacuanha  from  different  localities  were 
examined  ; all  appeared  to  be  genuine,  and  the  amount 
of  ash  was  tolerably  constant,  ranging  from  1*5  to  37 
per  cent,  except  in  one  case,  where  7 per  cent,  was  found. 
Nine  samples  of  jalap  had  also  been  examined  ; seven  of 
them  appeared  genuine,  the  amount  of  ash  ranging  from 
5*5  to  6 per  cent.,  while  two  contained  an  abnormal 
amount  of  woody  fibre,  and  in  these  the  ash  was  reduced 
to  3*5  and  4 per  cent,  respectively.  Of  eight  samples  of 
powdered  opium,  six  were  found  to  contain  varying  quan- 
tities of  starch.  The  per  centage  of  ash  was  pretty  con- 
stant, from  5*  to  6*5,  the  variations  being  independent  of 
the  presence  of  the  starch.  The  author  regards  the  starch 
as  an  impurity  in  the  opium  as  imported,  having  met 
with  it  in  this  form. 


Preparation  of  an  Artificial  Marble. — By 

heating  aragonite  in  a carefully  luted  iron  crucible,  as  well 
as  lithographic  stone,  and  chalk  in  a porcelain  vessel 
stopped  with  emery,  the  authors  have  obtained  a true 
marble.  That  obtained  with  aragonite  especially  resembles 
Carrara  marble. — Moniteur  Scientifque,  vi.,  667,  64. 

• Road  at  tha  meetings  of  tho  Pharmaceutical  Conference. 
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Mr.  RodwelVs  Exjterimenls  on  the  Trompe .• 

The  trompe  is  a species  of  blowing  machine,  which  is 
used  in  mountainous  countries  for  producing  a blast  for 
smelting  operations.  As  now  constructed  it  consists  of 
a large  cistern,  from  the  bottom  of  which  proceed  two 
vertical  tubes  about  twenty  feet  long;  the  lower  ends  of 
the  tubes  pass  into  a wooden  wind  chest,  furnished  with 
a blast-pipe  for  the  exit  of  air,  and  also  with  an  arrange- 
ment for  keeping  water  within  it  at  a constant  level. 
Immediately  below  the  point  where  tho  tubes  enter  the 
water  cistern  each  tube  is  constricted,  and  a few  inches 
beneath  tho  constriction  several  holes  are  bored  in  tho 
circumference  of  the  tabes,  so  that  air  may  have  free 
access  to  their  interior.  When  water  is  allowed  to  fall 
from  the  water  cistern  through  the  tubes,  a quantity  of 
air  is  carried  down  by  the  descending  stream,  which  air 
separates  from  tho  water,  as  soon  as  it  has  entered  tho 
cistern,  and  rushes  from  the  blost-pipo  in  a continuous 
current. 

In  the  Philosophical  Magazine  for  last  month,  Mr. 
Kodwell  has  detailed  a number  of  experiments  which 
ho  made  in  order  to  determine  “ the  most  favourable  con- 
ditions under  which  air  is  carried  down  by  a stream  of 
water,  and  to  arrive  at  a satisfactory  explanation  of  the 
cause  of  tho  descent  of  air  in  the  different  modifications 
of  the  trompe.” 

In  rogard  to  the  etymology  of  the  word,  Grignon 
(**  Mcmoires  de  Physique  sur  l’art  do  fabriquer  le  fer, 
d’en  fondre  ct  forger  des  Canons  d’artillerie,  &c.”)  states 
that  the  trompe  received  its  name  from  the  fancied  re- 
semblance to  a waterspout.  Landais  derives  trombe  (of 
which  trompe  is  tho  old  French  form)  from  orp6p&os, 
a top,  a spindle,  a round  shell,  which  in  its  turn  is 
derived  from  orpi<fxi>t  to  turn,  twist,  revolve.  Tho  author 
conceives  that  the  trompe  received  the  same  name  as  a 
waterspout  “ either  because  of  tho  mixed  column  of  air 
and  water  produced  in  certain  forms  of  the  machine,  or 
more  probably  from  tho  whirling  motion  of  the  water 
around  a conical  cavity,”  which  would  occur  in  many  of 
the  old  forms  of  the  trompe ; in  both  these  respects  there 
is  a resemblance  to  a waterspout. 

The  second  section  of  the  paper  is  devoted  to  the 
description  of  an  instrument  by  means  of  which  the 
amount  of  air  carried  down  by  a stream  under  various 
conditions  can  bo  determined  with  accuracy.  Several 
tables  of  experiments  made  with  this  instrument  are 
given,  which  show  the  amount  of  air  carried  down  by 
half  a litre  of  water,  under  various  conditions  of  pres- 
sure, velocity,  &c.f  and  flowing  from  (a)  a circular,  (i) 
rectangular,  (c)  square,  (d)  and  triangular  discharge 
tube.  The  constituent  of  a jet  of  liquid  moving  down- 
wards with  great  velocity  is  considered,  and  it  u stated 
that  when  such  a stream  falls  through  a vertical  tube 
the  area  of  tho  cross  section  of  which  does  not  exceed  a 
certain  dimension  in  relation  to  that  of  the  orifice  from 
which  the  liquid  flows,  discs  of  water  are  produced  in 
the  tube,  which  are  pushed  down  by  the  descending 
stream,  and  force  down  the  air  beneath  them.  If,  on 
the  other  hand,  the  pressure  on  the  lower  orifice  of  the 
vertical  tube  is  competent  to  support  a column  of  water 
at  a certain  height  in  the  tube,  the  descending  stream 
comes  into  direct  collision  with  the  water,  and  air  is  then 
carried  beneath  tho  water  surface  on  account  of  the 
formation  (by  the  descending  masses  of  water)  of  cavities, 

• "On  Some  Effects  produced  by  a Fluid  in  Motion."  No.  It  On 
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into  which  air  enters,  according  to  the  theory  of  Pro- 
fessor Magnus,  of  Berlin. 

The  author  gives  the  following  example  to  illustrate 
this  mode  by  Which  air  is  carried  beneath  the  surface  of 
a liquid:-i-"  Wo  have  a frequent  example  of  this  action 
of  detached  fluid  masses.  If  wo  wish  to  pour  out  beer 
so  that  it  shall  havo  no  froth  we  pour  it  down  the  side 
of  the  glass,  the  adhesion  of  which  flattens  the  stream 
into  a ribbon,  and  it  enters  the  fluid  in  the  gloss  slowly. 
Thcro  is  no  falling  of  detached  masses  here,  consequently 
no  air  is  carried  down.  On  the  other  hand,  if  we  wish 
to  produce  froth,  we  pour  out  the  beer  from  as  great  a 
height  as  possible,  and  the  masses  detached  by  the 
accelerating  foroe  of  gravity  carve  out  channels  in  the 
liquid,  into  which  air  enters  and  is  carried  down,  and 
afterwards  rises  to  the  surface  in  bubbles." 

A small  lead  shot,  weighing  -072  gramme,  was  found 
to  cause  19a  times  its  own  Yolumo  of  air  to  penetrate 
beneath  tho  surface  of  water  by  being  thrown  into  it  for 
a height  of  r 4 feet  at  an  angle  of  60  degrees. 

The  greatest  amount  of  air  which  the  author  found  to 
be  carried  down  by  a stream  of  water  flowing  from  a 
delivery  tube  ^ths  of  an  inch  diameter  through  a ver- 
tical tube  \ £ ths  of  an  inch  diameter  at  the  rate  of  half 
a litre  in  24  seconds  was,  (n)  by  disc  action,  615  c.c. ; 
(6)  by  direct  collision,  i8i  c.c.  per  half  litre  of  water. 

We  have  all  noticed  the  whirling  conical  cavity  which 
forms  over  an  orifico  in  the  bottom  of  a vessel  from 
which  & liquid  is  escaping.  If  rotatory  motion  is  given 
to  the  liquid  before  it  commences  to  flow,  the  cavity 
forms  at  a considerable  height  about  the  orifice,  and  air 
enters  through  it  and  makes  its  way  into  the  issuing 
stream.  This  is  discussed  in  the  third  section  of  the 
paper.  The  author  found  more  air  to  bo  carried  down 
by  this  means  than  by  any  other.  Water  flowing  from 
a tube  -j^jths  of  an  inch  diameter,  at  the  rate  of  half  a 
litre  in  39  seconds,  carried  down  no  less  than  1392  c.c. 
of  air  for  each  half  litre  of  water.  " Stated  in  other 
words,  a little  stream  of  water  about  -^th  of  an  inch  in 
diameter  at  the  orifice  from  which  it  issues,  with  a head 
of  water  of  two  feet,  carries  down  in  one  hour  128  litres 
of  air." 

Let  us  suppose  a continuous  vertical  tube  less  than  33 
feet  long  in  connexion  with  a water  cistern,  and  more- 
over that  water  is  flowing  through  the  tube  into  a vessel 
containing  water;  if  we  close  the  orifice  in  the  cistern 
from  which  the  water  issues  a column  of  water  will 
remain  suspended  in  the  vertical  tube  by  atmospheric 
pressure.  Now  let  an  orifice  be  made  anywhere  in  the 
circumference  of  the  tube,  and  the  column  of  water 
beneath  that  orifice  will  immediately  fall,  becauso  the 
atmospheric  pressure  below  the  orifice  is  at  once 
neutralised,  and  tho  water  descends  by  its  own  weight. 
If  we  again  cause  water  to  flow  through  the  tube,  the 
column  below  the  lateral  orifice  will  obviously  have 
greater  velocity  than  that  above  it,  henco  rupture  will 
ensue  at  tho  orifice,  and  air  will  enter,  the  flowing  water 
will  momentarily  close  the  orifice,  air  will  again  enter, 
and  so  on. 

The  fourth  section  of  the  paper  is  devoted  to  the 
carrying  down  of  air  by  this  mode,  and  the  author  found 
that  half  a litre  of  water  flowing  from  a delivery  tube 
^ths  of  an  inch  diameter  carried  down  310  c.c.  of  air. 

In  the  fifth  section  Mr.  Kodwcll  gives  a summary  of  ' 
the  investigation  ; this  we  give  verbatim : — 

11  We  see  from  tho  above  that  there  are  four  modes  by 
which  air  can  be  carried  down  by  a stream  of  water  fall- 
ing through  a tube. 

14 1.  If  the  area  of  the  cross  section  of  the  tube 


through  the  water-falls  be  not  much  greater  than  that 
of  the  orifice  from  which  the  water  flows,  discs  will  be 
formed  in  the  tube,  and  being  pushed  down  by  the  de- 
scending stream,  will  force  down  the  air  bencatn  them. 

44  2.  If  the  area  of  the  cross  section  of  the  tube 
through  which  the  water  falls  be  much  greater  than 
that  of  the  orifice  from  which  the  water  flows,  so  that 
disc  action  is  prevented  ; or  if  the  pressure  on  the  lower 
end  of  tho  tube  bo  competent  to  support  a column  of 
water  in  tho  tube  at  such  a distance  from  the  orifice 
from  which  the  water  flows  that  the  descending  stream 
has  not  widened  sufficiently  to  allow  of  the  formation  of 
discs,  air  will  be  carried  beneath  the  water  surface  on 
account  of  the  formation  of  cavities,  according  to  the 
theory  of  Magnus. 

14  3.  If  there  is  not  a great  depth  of  water  in  the 
vessel  which  supplies  the  descending  stream,  or  if  (the 
depth  not  of  necessity  being  small)  rotatory  motion  is 
from  any  cause  imparted  to  the  water,  air  will  enter 
through  a cavity  formed  above  tho  orifice  from  which 
the  descending  stream  issues,  and  extending  into  the 
I descending  stream. 

"4.  If  the  area  of  the  cross  section  of  the  orifice 
from  which  the  water  flows  be  os  great,  or  nearly  is 
great,  as  that  of  the  tube  through  w hich  the  water  falls, 

I and  if,  at  tho  same  time,  the  orifices  for  the  admission 
of  air  do  not  exceed  a certain  area  compared  with  that 
of  the  orifice  from  which  tho  water  flows,  air  will  enter 
at  tho  rupturo  of  tho  stream,  produced  at  the  orifices 
by  tho  accelerated  motion  of  the  water  below  those 
orifices. 

"Tho  causo  of  the  descent  of  air  in  the  different 
modifications  of  the  trompe  is  not  due  to  any  one  action 
of  a stream  of  water  ; air  is  carried  down  by  all  four  of 
the  modes  of  action  mentioned  above. 

" Generally  only  one  mode  obtains  in  oue  form  of  the 
machine ; but  there  may  be  two  modes  acting  simulta- 
neously, the  particular  modo  or  modes  being  determined 
(«)  by  the  relation  of  the  area  of  the  cross  section  of  the 
trompe  tube  to  that  of  tho  orifice  from  which  the  stream 
flows  ; by  the  head  of  water  above  the  orifice  from 
which  t no  stream  flows ; (c)  by  tho  fact  of  whether  there 
arc  causes  which  induce  rotatory  motion  in  tho  water 
before  it  leaves  the  cistern;  (d)  by  tho  form  of  the  orifice 
from  which  the  stream  flows ; (e)  by  the  manner  in 
which  air  is  allowed  access  to  the  interior  of  the  tube  ; 
and  lastly  (/)  by  tho  amount  of  pressure  on  the  lower 
orifice  of  the  tube. 

“ The  first  and  fourth  modes  least  seldom  obtain ; the 
second  obtains  in  tho  generality  of  modern  trompes ; sod 
the  third  obtains  in  the  trompe  described  by  Fran£oU,m 
trotnpes  with  very  shallow  cisterns,  in  trompes  in  which 
the  water  before  leaving  the  cistern  receives  rotatory 
motion,  cither  from  the  stream  which  supplies  the  a* 
tern  entering  at  an  angle  to  the  water  surface,  or  from 
some  other  cause,  and  in  all  trompes  with  inclined  tube* 
(of  which,  as  stated  above,  Kircher  had  seeu  forty  prior 
to  the  year  1655). 

"I  consider  the  most  economical,  and  in  every  way 
the  most  efficient  form  of  trompe,  to  be  tbc  old  form,  M 
which  there  are  no  air  holes,  and  the  air  enters  by  a 
conical  cavity  in  the  water  above  the  orifice  from  whitu 
the  descending  stream  issues.  It  will  bo  seen  from  tbc 
above  that  by  this  method  we  obtaiu  nearly  double  the 
amount  of  air  obtainable  by  other  means,  f he  construc- 
tion of  such  a trompe,  moreover,  is  comparatively  es*J  j 
there  is  no  need  to  have  the  tubes  perfectly  vertical, sat 
less  spray  is  carried  into  tho  furnace  than  by  the  for® 
of  trompe  now  in  use.” 


CroacAX  Nsws, 

Oct . 8,  im. 
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PEOCEEDINGS  OP  SOCIETIES. 

BRITISH  PHARMACEUTICAL  CONFERENCE. 
The  following  is  a portion  of  the  opening  address  of  the 
President,  Mr.  Deane.  After  some  remarks  on  the  history 
and  objects  of  the  Conference,  and  some  allusion  to  the 
publication  of  the  British  Pharmacopoeia,  the  speaker 
proceeded  to  a topic  which  is  now  absorbing  a good  deal 
of  attention.  From  this  part  of  the  address  we  shall  make 
several  extracts : — 

“ The  next  subject  I hare  to  refer  to  is  one  the  import- 
ance of  which  to  us,  as  responsible  persons  in  the  sale  and 
dispensing  of  medicines,  it  is  scarcely  possible  to  over- 
estimate. 

“ The  result  of  the  trials  on  the  late  case,  the  acquittal 
of  the  assistant,  who  is  supposed  to  have  dispensed  the 
medicine,  from  the  charge  of  manslaughter,  on  the  score  of 
ita  being  a pure  misadventure,  and  the  unavoidable  com- 
promise writh  the  friends  of  the  deceased,  show  that  every 
one  of  us  is  standing  on  a mine  which  may  at  any  moment 
explode,  and  send  us  to  pecuniary  perdition  and  despair. 
It  matters  nothing  what  amount  of  care  and  expense  lias 
been  bestowed  on  arrangements  to  secure  the  public  from 
accident;  it  matters  not  that  the  proprietor  of  an  esta- 
blishment is  in  no  way  to  blame,  or  that  the  patient  has 
died  through  a pure  misadventure,  the  law  requires  that  a 
jury  shall  award  compensating  damages  to  the  injured 
family.  We  all  know  what  that  means  to  nineteen  in 
twenty  of  those  following  the  business — it  means  utter 
min. 

“ Allow  me  to  state  our  case  and  position  in  society  as 
an  important  branch  of  what  is  called  a liberal  profession. 
In  the  first  pluce — 

41  All  the  responsibilities  of  professional  men  are  laid 
upon  chemists  without  either  the  dignity  or  emolument. 
We  are  treated  as  shopkeepers,  with  profits  less  than  those 
of  an  ironmonger. 

f(  Rich  and  poor  of  all  grades  do  not  hesitate  to  consult 
them  in  all  sorts  of  difficulties,  and  obtain  freely  and  gra- 
tuitously that  for  which  a physician  or  consulting  chemist 
would  charge  a handsome  fee. 

**  That  the  information  thus  freely  accorded  to  all  is 
truly  valuable  is  proved  by  the  fact  of  the  constancy  of 
the  practice,  and  the  needless  jealousy  of  many  professional 
men. 

**  To  obtain  this  amount  of  public  confidence,  a large 
expenditure  of  means,  careful  observation,  energy,  study, 
and  integrity  of  purpose,  arc  required. 

••  The  more  extensive  the  business  of  a chemist,  the 
greater  the  responsibility  ; but  not  so  the  profits. 

**  When  the  public  confidence  is  secured,  it  is  the  interest 
of  the  chemist  to  maintain  it  by  all  and  every  means  iu  his 
power. 

“ Foremost  amongst  the  means  are  the  obtaining  good 
assistants,  and  making  such  arrangements  in  the  establish- 
ment as  shall,  as  far  as  practicable,  obviate  all  chances  of 
accident,  and  ensure  the  detection  of  errors,  and  the  sources 
of  them.  Having  done  this,  and  exercising  constant 
watchfulness,  all  that  a man  can  do  has  been  done.  Proof 
of  successful  care  is  shown  in  the  small  number  of  known 
errors  made  by  dispensing  chemists. 

“ Thus,  a man  may  dispense  50  prescriptions  daily,  on 
an  average  of  300  days  in  a year,  equal  to  if, 000  prescrip- 
tions, each  of  which  will  average  to  doses,  or  1 50,000  doses 
annually  ! He  goes  on  thus  for  many  years,  and  never 
has  the  faintest  trace  of  an  accident  arising  from  any 
fault  or  oversight  of  his  own,  and  for  which  he  rarely 
gets  a fair  share  of  credit.  But  during  those  years  he 
has  probably  corrected  numberless  errors  of  prescribes, 
many  of  them  of  no  trivial  nature ; but  for  this  he  has 
no  credit,  professional  etiquette  requires  he  should  be 
silent.  If  the  sluU  and  foresight  of  the  dispenser  were 


not  habitually  turned  to  auch  contingencies,  serious 
accidents  would  frequently  bo  recorded.  Hence,  the 
educated  and  careful  dispenser,  in  the  exercise  of  his 
skill,  tact,  and  judgment,  in  avoiding  the  dangers  inci- 
dental to  his  grave  and  responsible  duties,  is  a benefactor 
to  the  community,  and  deserves  better  pay  and  higher 
consideration  than  the  world  is  disposed  to  give.  Yet  a 
man,  though  gifted  with  clear  intellect  and  sound  dis- 
cretion, and  possessing  a thorough  knowledge  of  his  busi- 
ness or  profession,  cannot  after  all  claim  exemption  from 
that  common  imperfection  of  humanity— fallibility,  and  is 
not  a bit  less  liable  to  error  than  the  professedly  more 
highly  educated  man  who  writes  prescriptions,  or  the 
patient  who  carelessly  takes  up  an  opium  liniment,  and 
swallows  it  for  a black  draught,  without  exercising  that 
common  sense  which  we  may  safely  state  is  the  only 
true  preventivo  of  such  accidents. 

“No  regulations  could  be  devised  nor  Act  of  Parliament 
enforced  to  prevent  a physician  from  making  a wrong 
mark,  which  might  lead  to  fatal  results,  nor  prevent  the 
recurrence  of  such  facts  as  the  following : — 

“ A lady  of  our  acquaintance  lately  took  into  her 
hand  an  oval,  fluted,  half-pint  bottle  of  chloride  of  xinc, 
having  thereon  a large  red  label,  and  ‘ Poison,’  in  large 
red  letters,  on  the  top  of  the  bottle,  and  took  a dose  there- 
from, instead  of  from  a round  pint  bottle,  having  a small 
plain  label,  which  she  had  used  for  two  years  for  a sooth- 
ing syrup  in  daily  and  frequent  use. 

“ Another  lady  of  our  acquaintance  went  to  a cupboard 
where  medicines  arc  kept  on  a middle  shelf  to  procure  a 
dose  of  fluid  magnesia,  but  instead  of  taking  the  proper 
bottle  standing  before  her  face,  got  a chair  and  took  a 
bottle  of  chloride  of  zinc  from  a distant  comer  of  a top 
shelf,  and,  in  spite  of  the  red  label  and  the  word  4 Poison,' 
took  a dose,  which  killed  her  in  a week. 

“ Such  cases  can  be  quoted  by  the  dozen,  together  with 
numberless  little  inexplicable  instances  in  daily  life,  of 
temporary  absence  of  common  sense,  which  serve  to  prove 
the  frailty  of  human  nature,  and  how  powerlers  all  rules 
and  regulations  must  be  to  prevent  their  recurrence 
entirely. 

“ The  case  at  Liverpool  brings  all  these  considerations 

before  us  in  the  most  vivid  manner Is  a man 

to  suffer  destructive  and  ruinous  spoliation  because  his 
assistant  is  not  more  than  human  ? It  is  monstrous  in- 
justice. Who  is  safe  amongst  us  if  a ruinous  prosecution 
is  to  follow  an  accident,  however  sad  and  fatal  it  may  be, 
which  may  any  day  occur  to  any  one  of  us,— a class  of 
men  proverbially  and  necessarily  careful  for  their  own 
existence’  Bake  ? And  who  will  enter  a profession  liable 
to  such  fatal  responsibility  ? 

“ A general  practitioner  may,  and  docs  make  numberless 
mistakes  with  impunity,  because  the  facts  are  confined  to 
himself  and  his  own  surgery.  The  eyes  of  the  physician 
and  the  public  are  not  on  him  or  his  dispenser,  to  stimulate 
to  vigilance  and  care  ; thus  few  accidents  under  such  cir- 
cumstances ever  see  the  light,  and  perhaps  it  is  well  it 
should  be  so.  But  cases  do  occasionally  come  before  the 
public  which  contrast  most  favourably  for  the  order  and 
care  exercised  in  every  well-regulated  pharmacy. 

“ The  prosecutor  in  the  Liverpool  case  was  probably  led 
away  by  the  popular  delusion  that  every  chemist’s  profits 
arc  enormously  large,  and  that  they  must  of  necessity  get 
rich  out  of  the  public, — not  being  aware  that  one-half  of 
the  chemists  in  the  country  do  not,  as  a gross  return,  take 
20B.  por  day,  or  365/.  per  annum  ; and  that  the  net  profit 
earned  by  the  other  half  little  more  than  sufficed  to  keep 
soul  and  body  together. 

“ Although  it  is  now  shown  that  the  law  makes  the  em- 
ployer of  an  assistant  responsible  for  the  acts  of  the  latter, 
I am  at  a loss  to  conceive  on  what  principle  of  justice  it  is 
so,  when  it  can  be  shown  that  no  pains  have  been  spared 
to  prevent  accidents.  Without  some  change  in  the  law, 
this  must  ultimately  lead  to  the  abandonment  of  the  pro- 
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fession  by  educated  and  high-minded  men,  and  their  places 
taken  by  others,  ignorant  and  reckless,  and  thus  public 
safety  will  be  jeopardised.  The  twelve  pence  now  de- 
manded for  as  many  doses  of  pills,  can  only  be  adequately 
replaced  by  a sum  equal  to  the  fee  of  the  prescriber,  for  it 
is  clear  we  have  the  responsibility  of  two  professions  on 
our  shoulders,  which  ought  in  common  justice  to  be  paid 
for. 

" For  some  admirable  remarks  on  this  case,  I may  refer 
you  to  the  Liverpool  Daily  Pott  of  August  16  last,  where  you 
will  find  much  that  I have  said,  and  a deal  more,  stated  in 
the  most  lucid  and  forcible  manner;  and  it  will  be  seen  how 
unjustly  Lord  Campbell’s  Act  may  be  brought  to  bear 
upon  a particular  class  of  the  community,  and  in  cases 
where  it  could  never  have  been  intended  it  should  take 
effect.  I cannot  refrain  from  quoting  one  passage,  for 
reasons  which  I will  not  record  here  : — ‘ Nay,  more  un- 
likely things  have  happened  than  for  a man  to  commit 
suicide  after  surreptitiously  mixing  poison  with  a dose 
from  a chemist,  and  so  virtually  bequeath  to  his  family 
the  damages  obtainable  by  an  action  under  Lord  Campbell's 
Act.  The  deed  is  an  unlikely  one ; but  as  the  Insurance 
Companies  deem  it  worth  while  to  except  suicide  from  the 
causes  of  death  allowed  by  their  policies,  our  supposition 
is  not  beyond  the  bounds  of  possibility.’  ” 


ACADEMY  OF  SCIENCES. 

September  26. 

M.  Scovtettf.x  contributed  a memoir,  entitled  “ Researches 
on  Mineral  Waters , and  specially  on  the  Cause  of  their 
Active  P roper tiee. " This  cause,  according  to  the  author, 
is  electricity.  By  coming  in  contact  with  electro-magnetic 
currents  in  the  bosom  of  the  earth,  the  waters  undergo  a 
sort  of  allotropic  modification,  which  unfortunately  does 
not  last  when  tho  water  comes  to  the  surface,  but  is  gone 
in  three  days  at  moat.  And  now  the  mystery  of  mineral 
waters  are  unveiled,  the  author  says  the  medical  applica- 
tions may  for  the  future  be  made  with  exactness. 

M.  Henault  presented  another  note  44  On  tome  Haloid 
Salts  of  Copper .”  In  this  paper  the  author  describes  the 
photographic  properties  of  the  iodide,  bromide,  and 
fluoride  of  copper.  The  bromide  of  copper  is  most  sen- 
sible to  light,  and  the  picture  may  be  fixed  by  employing 
the  ordinary  hyposulphite  with  care.  Iodide  of  copper  is 
less  sensible  to  light,  and  the  fiuoride  still  leas.  We  shall 
give  this  paper  with  the  author’s  previous  communication 
on  tho  chloride  of  copper. 

M.  Hugo  Schiff  detailed  some  44  Researches  on  Complex 
Amides.”  This  ingenious  chemist  has  formed  diallylidene- 
diphen  amide,  ccnanthylidene-diethyl-diphenamide,  toluene- 
diethyl  - diphenamide,  allylanilinc,  and  cenanthylidene- 
diallyl-diphenamide. 
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Coffee  and  Chicory : their  Culture,  Chemical  Composition , 
Preparation  for  Market,  and  Consumption  ; with  simple 
Tests  for  Detecting  Adulteration,  and  Practical  Hints  for 
the  Producer  and  Consumer.  By  P.  L.  Simmonds. 
London  : E.  and  F.  N.  Spon.  1864. 

Yea  us  ago,  the  legend  runs,  a pious  Mollah  in  Arabia, 
watching  his  goats,  noticed  that  after  browsing  on  the 
leaves  and  berries  of  a certain  shrub,  the  kids  seemed  to 
experience  an  unwonted  exhilaration  of  spirits,  and  skipped 
and  danced  about  with  more  than  usual  agility.  Struck 
by  the  fact,  and  stimulated,  perhaps,  by  his  forced  absti- 
nence from  the  only  exhilarating  fluid  known  in  these 
days,  the  pious  man  determined  to  try  the  effects  of  the 
plant  on  himself ; so  he  gathered  the  leaves  and  berries, 
and  made  a decoction,  and  became  the  first  coffee  drinker. 
The  story  probably  is  not  true,  and  Mr.  Simmonds  does 
i)ot  notice  it ; but  if  not  true,  we  may  say  it  is  ben  trovato. 


How  men  were  first  brought  to  roast  the  berries  before 
they  made  the  decoction  is  unknown.  It  msy  hare  been 
by  some  such  accident  as  led  to  the  method  of  routing 
pig  in  China  as  described  by  Charles  Lamb. 

'The  stimulating  effect  of  the  decoction  was  probably  the 
origin  of  the  name  bestowed  upon  the  plant,  which  to 
k&hw&h,  an  old  Arabic  word  for  wine— a name  which  is 
retained  in  some  form  or  other  wherever  the  berry  U used. 

The  name,  or  more  likely  the  effect,  of  the  beTcnge 
gave  rise  to  a dispute  among  the  Mohammedan  doctor*  n 
to  the  legality  of  its  use  ; but  common  sense  prevailed,  and 
coffee  is  drunk  without  concealment  or  qualm*  of  con- 
science by  the  most  rigid  of  Mussulmen. 

The  consumption  of  the  beny  is  now  enonnoov 
Europe  imports  annually  about  270,000,000  lbs.,  of  which 
France  consumes  one-sixth.  I11  1862  the  United  Kingdom 
consumed  34,451,766  lbs.,  which,  however,  was  one  mil- 
million  and  a-half  pounds  less  than  in  the  preceding  veir. 
The  consumption  thus  averages  a pound  a-yearfureuh 
individual  of  the  population  ; but  it  is  not  equally  dis- 
tributed. The  Scotch  consume  much  levs  than  the 
English,  and  the  Irish  much  less  than  the  Scotch. 

The  above  figures  represent  the  genuine  berry,  but  act 
the  amount  of  so-called  cofiec  consumed  by  the  popula- 
tion. Mr.  Simmonds  has  a chapter  on  adulteration*,  fro* 
which  wc  learn  that  almost  everything  which  can  be  dried 
and  ground,  including  the  livers  of  oxen  and  horse*,  »eeau 
to  find  its  way  to  the  coffee-mill  under  the  name  of 
•4  Boston.”  After  that,  it  is  refreshing  to  read  the  itoy 
of  a gentleman  who  visited  a large  American  hospital,  aad 
noticed  barrels  of  dried  coffee  grounds.  Inquiring  the  u* 
of  these,  a polite  official  informed  him  that  they  received 
twelve  dollars  a barrel  for  the  grounds,  which  were  to  be 
44  re-aromatised  by  the  transforming  hand  of  modern 
chemistry,”  and  sold  in  pound  papers  with  attractive 
labels  and  under  high-sounding  names. 

It  is  not  necessary  to  inform  our  readers  how  they  may 
detect  chicory,  mahogany  dust,  and  various  starch  gra- 
nules, but  they  may  wish  to  know  licw  to  recogniae  bone- 
liver  coffee.  “This  ndulteratant,”  says  Mr.  Simmonds 
14  may  be  known  by  allowing  the  coffee  to  stand  tffi  cold, 
when  a thick  pellicle  or  skin  will  form  on  the  top." 

The  chemical  composition  of  the  berry  suggest*  marc 
than  a doubt  of  the  propriety  of  roasting  it  for  an  article  of 
diet.  Our  readers  are  familiar  with  the  ingredients,  but 
we  will  quote  a part  of  Payen’s  analysis  to  support  our 
assertion.  According  to  this  authority  one  hundred  part* 
of  coffee  contain,  among  other  things — 

Casein i}’00 

Sugar 6‘5° 

Oum  ......  900 

Fat . troo 

Now,  in  the  process  of  roasting,  the  sugar  is,  no  atm* 
converted  into  caramel,  and  thus  one  nutritive  ingied*** 
is  disposed  of.  The  remainder  of  the  constituents  noun 
above  are  most  likely  greatly  modified  or  destroyed.  «*Pf* 
cially  in  the  more  highly  roasted  berries,  and  all  tbu 
destruction  is  effected  to  produce  a small  quantity  « 
empyreuraatic  oil.  We  possess  no  analysis  of  rotttM 
but  we  have  tho  assertion  of  Payen  that  slightly  roa»tw 
coffeo  contains  the  maximum  of  nutrition,  which,  perbip*. 
comes  near  the  truth.  ,, 

How  a decoction  of  the  simply  dried  beme*  tronw 
taste  wc  do  not  know,  but  it  would  probably  be  as  agreeable 
os  an  infusion  of  tea,  and  certainly  much  more  nutrifies*- 
The  late  Mr.  Soyer,  if  we  remember  rightly,  «ugge*w* 
that  tea  leaves  should  be  slightly  roasted  to  improve  j 
flavour,  and  the  process  would  not  be  at  all  more  vuv 
than  roasting  coffee.  . 

Howto  make  coffee  is  a not  unimportant  chapter® 
Mr.  Simmonds’  book.  The  art  may  be  said  to  be  w »» 
infancy  in  this  country.  Everywhere  on  the  Contujw- 
and  generally  abroad,  good  coffee  is  always  to  be** 
while  in  this  country  our  most  expensive  coflee-iw 
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supply  very  inferior,  and  in  private  houses  it  is,  for  the 
moat  part,  detestable.  Seeing  that  coffee  is  cheaper  here 
than  in  most  countries,  this  is  absurd  ; and  we  may  com- 
mend the  instructions  in  this  book  to  all  who  desire  to 
improve  the  beverage. 

Of  chicory  we  need  not  speak — no  one  of  good  taste 
cares  for  it  with  coffee,  and  no  one  who  has  any  regard 
for  his  bowels  drinks  it  alone.  It  makes  a dark  decoction, 
which  is  slightly  purgative,  but  is  destitute  of  all  the 
qualities  which  have  made  coffee  an  almost  universal 

In  conclusion,  we  may  recommend  Mr.  Simmonds’ 
book  to  all  readers  who  wish  to  be  well  informed  on  the 
subjects  of  which  it  treats. 


NOTICES  OF  PATENTS. 

Communicated  by  Mr.  Tauohajt,  Patejtt  Aockt,  $4,  Chancery 
Lane.  W.C. 

Grants  of  Provisional  Protection  for  Six  Months. 

1050.  John  Joseph  Parke*,  Paddington,  Middlesex, 
*•  Improvements  in  the  application  of  gas  and  other  fluica 
or  liquids  for  lighting  and  other  purposes,  and  in  appa- 
ratus connected  therewith/* — Petition  recorded  August 
1$,  1864. 

1157.  William  Lundi  Duncan,  Hunter  Street,  Bruns- 
wick Square,  Middlesex,  and  Sidney  Chilon  Child, 
Clapham,  Surrey,  “ Improvements  in  bleaching  coloured 
and  other  rags  or  other  materials  or  half-stuff,  and  in  rag- 
engines  for  paper* making.” — Petition  recorded  September 


1154.  John  Bilby  Morrikin,  Bath,  Somersetshire,  “ Im- 
provements in  bottles  or  vessels  for  containing  poisons/ ' 
— Petition  recorded  May  18,  1864. 

1162.  Thomas  Dunlevie,  Dublin,  Ireland,  and  John 
Jones,  Liverpool,  Lancashire,  " Improvements  in  metallic 
alloy*/’ — Petition  recorded  May  19,  1864. 

1285.  Cowper  Phipps  Coles,  Southaea,  Hampshire, 
“ Improvements  in  protecting  the  bottoms  and  sides  of 
wooden  and  iron  ships  and  other  submerged  structures.” 
— Petition  recorded  May  21,  1864. 

1296.  Benjamin  Jones,  Warrington,  Lancashire,  “ Im- 
provements in  the  mode  or  method  of  obtaining  sulphur 
from  alkali  or  blue  waste/'— Petition  recorded  May  25, 
1864. 

1346,  George  Davies,  Serle-atreet,  Middlesex,  “ Im- 
provements in  artificial  teeth,  and  in  moulds  for  forming 
the  same.” — A communication  from  John  Perrel  and 
Joseph  Stubb,  Philadelphia,  U.S.A.— Petition  recorded 
May  31,  1864. 

1759.  Alexander  Angus  Croll,  Coleman -street,  London, 
" Improvements  in  the  manufacture  or  preparation  of 
material  for  the  purification  of  gas.”— Petition  recorded 
July  14,  1864. 

1842.  David  Barker,  Battersea-park,  Surrey,  “ Improve- 
ments in  the  manufacture  of  artificial  fuel.” — Petition 
recorded  July  23,  1864. 

2088.  Arthur  Auckland  Leopold  Pedro  Cochrane, 
Portsmouth,  Hampshire,  “ Improvements  in  apparatus 
for  heating  and  evaporating  liquids  and  fluids.” — Petition 
recorded  August  24,  1864. 


2,  1864. 

2175.  John  Knowles  Leather,  St.  Helens,  Lancashire, 
“ Improvements  in  the  manufacture  of  salts  of  chromium 
from  chrome  ore.” — A communication  from  Benedict 
Margulies,  Trieste,  Austria. 

2181.  William  Henry  Perkin,  Sudbury,  Middlesex, 
11  Improvements  in  preparing  colouring  matters  for  dyeing 
and  printing.” — Petitions  recorded  September  6,  1864. 

an 3.  Henry  Craven  Baildon,  Edinburgh,  " Improve- 
ments in  the  manufacture  of  inks  or  writing  fluids  to  be 
used  with  certain  kinds  of  paper  for  the  prevention  of 
fraudulent  alterations  in  bankers’  drafts,  notes,  cheque*, 
and  other  documents  in  which  it  is  important  to  avoid 
alteration  or  erasure.”— Petition  recorded  September  12, 
1864. 

2144.  John  Henry  Johnson,  Lincoln’s  Inn  Fields,  Mid- 
dlesex, " Improvements  in  the  preparation  or  treatment  of 
colouring  matters  obtained  from  aniline.”  A communica- 
tion from  H.  F.  O.  de  Claubry,  Paris,  France.— Petition 
recorded  September  14,  1864. 

2167.  John  Barker  Huntington,  Furnival’s  Inn,  London, 
••  An  improvement  in  the  scales  of  aneroid  barometers  and 
of  mercurial  barometers.” — Petition  recorded  September 
16,  1864. 

2179.  David  Hunter  Brandon,  Rue  Gaillon,  Paris, 
“ Improvements  in  the  treatment  of  tar  oils  for  the  pur- 
pose of  employing  the  same  as  paint.”  A communication 
from  Vincent  Cordier,  John  Claudius  Cordier,  and  John 
Gatliff,  Paris,  France. — Petition  recorded  September  17, 
1864. 

2313.  Isham  Baggs,  Cambridge  Terrace,  Islington,  Mid- 
dlesex, and  William  Simpson,  Maidstone,  Kent,  “ Im- 
provements in  the  manufacture  of  chlorine.” 

2317.  Richard  Archibald  Broo man,  Fleet  Street,  Lon- 
don, “ Improvements  in  the  manufacture  of  sugar,  and  in 
apparatus  employed  therein.”  A communication  from 
Adolphe  Leqmine,  Plaguy,  France. — Petition  recorded 
September  21,  1864. 

Notices  to  Proceed. 

1136.  William  Wilson,  Manchester/  Lancashire,  “Im- 
provements in  and  apparatus  for  generating  gas  from 
hydro-carbon  or  other  volatile  oils,  for  illuminating  and 
other  purposes.”— Petition  recorded  May  17,  1864. 


CORRESPONDENCE. 


Dr.  Muspratt  on  the  Buxton  Thermal  Spring. 

To  the  Editor  of  the  Chemical  News. 

Sir,— As  so  much  has  been  said  with  regard  to  the  Bath 
thermal  water  at  the  British  Association,  I think  this  a 
fitting  opportunity  to  send  you,  for  publication,  my  recent 
analysis  of  the  Buxton  water,  which  has,  for  many  years, 
been  so  famous  in  the  cure  of  rheumatism,  gout,  chlorosis, 
chronic  skin  diseases.  &c.,  and  which  comes  under  the 
same  category  as  the  Bath  and  Bristol  hot  springs. 


Carbonate  of  lime,  Ca0C02 
Carbonate  of  magnesia,  MgOCOj 

Carbonate  of  iron,  FeOCOj 

Chloride  of  calcium,  CaCl  

Chloride  of  magnesium,  MgCl 
Chloride  of  sodium,  NaCl 

Chloride  of  potassium,  KC1 

Sulphate  of  lime,  CaOS03  

Silicic  acid,  SiOz  

Organic  matter  ...  ... 

Phosphate  of  lime  and  alumina,  fluo- 
ride of  calcium,  nitric  acid,  &c.  ... 


Grains  in  the 
Imperial  Gallon. 
...  8-541 

...  374* 

...  0-082 
...  1*227 
...  0463 
...  a’405 
...  0*260 
...  0330 
...  1044 

0*341 


1*076 


*9*5*°.  , 

The  thermal  springs  at  Buxton  issue  from  fissures  m the 
calcareous  rock,  and  are  attended  by  often  repeated  but 
suspended  volumes  of  gas,  which  escape  partly  as  laige 
bubbles  and  partly  in  countless  minute  vesicles  of  water, 
giving  to  the  liquid  freshly  collected  in  glass  vessels  all 
the  appearance  of  aerated  water.  As  it  gurgles  up,  the 
water  is  clear,  sparkling,  and  almost  tasteless.  The  tem- 
perature is  a little  above  82°  Fahr.,  and  the  specific  giavity 
1*000339.  evaporating  four  gallons  of  the  water  to 
dryness  at  2120,  the  residue  obtained  weighed  78*04 
grains,  equal  per  gallon  19*510  grains. 

The  most  remarkable  feature  of  the  Buxton  water  is 
the  very  large  quantity  of  nitrogen  which  it  eviscerates. 

Cubic  inches  per  gallon. 

Nitrogen  ...  204*00 

Free  carbonic  Mid 8*50 


i8o 


Miscellaneous — Answers  to  Correspondents. 


To  what  ingredient  or  ingredients  does  the  Buxton  water 
owe  its  efficacy  ? Calcareous  waters,  we  know,  are  stimu- 
lant, alterative,  and  constip&tory,  but  in  what  way  they 
act  beneficially  in  cases  of  gout,  &c.,  remains  to  be  proved. 
Some  consider  their  curative  power  to  be  due  to  the  nitro- 
gen, but  how  can  this  be,  when  the  water  can  only  hold 
in  solution  the  merest  trace  of  this  gas?  The  imbibition 
of  the  nitrogen  seems  to  me  to  be  a mere  theoretical  specu- 
lation, and  has  not  the  slightest  foundation  from  experi- 
ment, the  only  true  test  for  any  one  to  raise  deductions 
upon.  Few  subjects  connected  with  medicine  are  more 
interesting  than  that  of  mineral  water.  The  circumstances 
attending  their  direction  or  management,  the  natural  mode 
of  their  production,  the  scenery  in  which  they  are  often 
placed,  combine  to  impart  to  them,  as  remedies,  an  inte- 
rest exceeding  that  of  ordinary  agents  for  healing  or 
for  mitigating  disease.  My  friend  Playfair  analysed  the 
water  of  Buxton  many  years  ago,  and  it  is  gratifying  to  find 
our  results  are  so  much  alike.  In  concluding,  I may  state 
that  the  gases  in  these  springs  are  closely  allied  to  those  of 
the  thermal  watefatBath,  but  whether  "the  singular  chemi- 
cal character  of  the  Buxton  tepid  water  must  be  ascribed 
to  its  gaseous  and  not  to  its  solid  ingredients"  is,  as  Dr. 
Falconer  writes,  “ a nut  that  will  be  cracked  some  day." 

I am,  &c., 

Sheridan  Muspratt,  M.D.,  &c., 

Professor  of  Chemistry. 

College  of  Chemistry,  Liverpool,  September  27. 


MISCELLANEOUS. 

Messrs.  Cliarcliiirs  Literary  Announcement*. — 

The  publishing  season  may  be  said  to  open  with  the 
October  session,  and  we  have  now  before  us  the  list  of 
works  now  ready,  or  shortly  to  be  issued  by  Messrs. 
Churchill.  It  includes  new  editions  of  Dr.  Taylor’s 
“Principles  and  Practice  of  Medical  Jurisprudence;" 
Dr.  Headland  on  the  “ Action  of  Medicines  ; " Galloway’s 
“Manual  of  Qualitative  Analysis;*’  Squire’s  "Com- 
panion to  the  British  Pharmacopceia ; **  Boyle’s  “ Materia 
Medics,"  to  he- edited  by  Dr.  Headland;"  "NVaring’s 
“ Manual  of  Therapeutics  ; ” the  “ Cyclopaedia  of  Prac- 
tical Receipts,"  by  Messrs.  Cooley  and  Brough and 
Beasley’s  “Book  of  Prescriptions,"  A new  work, 
“Elements- of  Materia  Medica,"  by  Dr.  W.  Frazer,  is 
announced  as  nearly  ready. 

Sanvutioni  for  the  Coitody  and  Male  of  Poison*. 

i.  That  none  but  qualified  persons,  educated  to  the 
trade  of  druggists,  should  be  allowed  to  vend  by  retail 
drugs  or  medicines  capable  of  acting  as  poisons. 

a.  That  the  sale  of  poisonous  drugs  by  chandlers, 
grocers,  oilmen,  drapers,  or  small  shopkee  pers  should  be 
strictly  prohibited.  [A  license  might,  If  necessary,  be 
granted,  enabling  these  persons  to  sell  certain  specified 
medicines  used  by  the  poorer  classes.] 

3.  That  the  sslc  of  arsenic,  strychnia,  and  other  speci- 
fied poisons  should,  after  a certain  date,  be  restricted  to 
pharmaceutical  chemists  and  licentiates  of  the  Apothe- 
caries* Society.  Any  other  persons  acting  as  druggists 
not  to  be  permitted  to  sell  them,  until  they  have  proved 
their  knowledge  of  poisonous  drugs  by  undergoing  a 
proper  examination. 

4.  Under  no  circumstances  should  boys  or  girls,  or 
persons  who  cannot  read  or  write,  be  permitted  to  sell 
poisonous  drugs. 

5.  Some  rules  are  required  for  the  management  of  a 
licenced  retail  trade  in  poisonous  drugs.  No  youth  should 
be  allowed  to  dispense  or  sell  them  who  is  not  above  the 
age  of  eighteen  years,  and  who  has  not  been  for  at  least 
one  year  engaged  in  the  practice  of  pharmacy,  under  a 
pharmaceutical  chemist  or  licentiate  of  the  Apothecaries' 
Society.  This  restriction  not  to  be  applied  to  one  who 
has  passed  an  examination  either  at  the  Pharmaceutical 


Society  or  at  Apothecaries’  Hall,  as  to  his  knowledge  of 
poisonous  drugs. 

6.  That  poisonous  drugs  and  medicines  having  a siruUi 
colour  and  appearance  should  not  be  kept  near  to  etch 
other  in  similar  bottles,  drawers,  or  boxes  with  similar 
labels. 

7.  That  less  facility  should  be  given  for  the  purchase  of 
arsenic,  strychnia,  and  other  deadly  poisons,  which  eaa 
be  used  for  the  purpose  of  suicide  or  murder. 

8.  That  no  poisonous  drugs  should  be  sold  to  girl*  or 

boys  under  the  age  of  twenty  years,  on  any  pretence 
whatever,  and  that  in  all  cases  of  purchase  there  ihould 
be  a witness  of  adult  age.  • 

9.  All  poisonous  drugs  sold  should  be  uiatmcUy 
labelled  with  the  namo  of  the  drug,  the  address  of  the 
vendor,  and  the  date  of  sale. 

10.  That  noxious  substances,  such  as  arsenic,  corrosive 
sublimate,  sugar  of  lead,  and  tartar  emetic,  and  other*  of 
the  like  nature,  when  stored  in  large  quantities  in  cuki 
or  packages,  should  be  distinctly  labelled,  and  kept  aptrt 
from  other  substances  of  an  innocent  kind  which  they 
resemble.  [Many  of  the  accidents  which  occur  from 
carelessness  in  dispensing,  and  ignorance  in  administering, 
medicines,  might  bo  prevented  by  the  adoption  of  Mr. 
Thonger’a  patent  labels,  which  are  provided  with  a sand- 
paper border.]— ‘Report  of  Medical  Officer  of  Pricy  Co evil 

KntiMltntr*  for  Indian  Ink. — A guhstanCC  ZBQch 
of  the  same  nature  and  applicable  to  the  same  purposes  t* 
Indian  ink  may  be  formed  in  the  following  manner Taie 
of  isinglass  three  ounces  : make  it  into  a sire  bjr  dissolv- 
ing over  the  fire  in  six  ounces  of  soft  water.  Take  then 
Spanish  liquorice  one  ounce,  dissolve  it  in  two  ounce* 
of  soft  water  over  the  fire  in  another  vessel,  then  grind  up 
on  a slab  with  a heavy  muller  one  ounce  of  ivory  black 
with  the  Spanish  liquorice  mixture.  Then  add  the  same 
to  the  isinglass  size  while  hot,  and  stir  well  together  till 
thoroughly  incorporated.  Evaporate  away  the  water,  tad 
then  east  the  remaining  composition  into  a leaden  mould 
slightly  oiled,  or  make  it  up  in  any  other  convenient  way. 
This  composition  will  be  found  quite  as  good  as  the  gemm* 
article.  The  isinglass  size  mixed  with  the  colours  wink 
well  with  the  brush.  The  liquorice  renders  it  easily  di«- 
solveable,  on  the  rubbing  up,  with  water,  to  which  tie 
isinglass  alone  would  be  somewhat  reluctant ; it  also  pre- 
vents it  cracking  and  peeling  off  from  the  ground  on  which 
it  is  laid.  A good  Indian  ink  may  be  made  from  the  fine 
soot  from  the  flame  of  a lamp  or  candle  received  and  col- 
lected by  holding  a plate  over  it.  Mix  this  with  the  sixe 
of  parchment,  and  it  will  be  found  to  give  a good  deep 
colour.  Burnt  rice  has  been  by  some  considered  a prin- 
cipal ingredient  in  the  genuine  Indian  ink,  with  the  addi- 
tion of  perfumes  or  other  substances  not  essential  to  it* 
qualities  as  an  ink. — British  Journal  of  Photography. 


ANSWERS  TO  CORRESPONDENTS. 


%*  All  Sdilorial  Cbnw unieut  ions  are  to  he  addressed  to  the  Rr.w>*. 
And  Advertisements  and  Business  Communications  to  the  PcsUM**.  1 
tho  Office,  i,  Wine  Office  Court,  Fleet  Street,  London,  E C. 


Vot.  IX.  of  the  CnoucAi.  News,  containing  s copious  Tata* 
ready,  price  10*.  8d  , by  post,  it*.  *d.,  harnleonjely  bound  ta  ^ 
gold" lettered.  The  cases  for  binding  may  b*  obtained  at  «rr  • 
price  1*.  6d.  Subscribers  may  b»v*  their  copies  bound  VA 
sent  to  our  Office,  or,  if  accompanied  by  a cloth  case,  fc*r  is. 
and  II.  are  out  of  print.  All  the  others  are  kept  toriock. 
commenced  00  July  *,  1864,  and  will  be  complete  in  16  utuDwr*. 


A.  It.  .d. —Received-  Answer  next  week. 

J.  htorya n — There  is  a large  sale  for  the  article.  We  do  tsA 
the  market  price. 

ArrriiYfi— Dr.  Macbattio;  A.  R.  _ vr  . 

Books  Received  —Watt’s  Dictionary  of  Chemistry.  Pwt  W- . 
Ophthalmic  Review,  No.  3;  The  Minim;  and  Smelting 
October ; Htorer’a  Dictionary  of  Solubilities,  Part  IH,  <WjEkezT°*rr 
work ; Miner's  Element#  of  Chemistry,  Part  IT.,  law*** 
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Chemical  Examination  of  a Hot  Spring. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTBY. 


Chemical  Examination  of  a Jlot  Spring  containing 
Cadum  and  Lithium  in  Wheal  Clifford , Cornwall,  by 
W.  A.  Miller,  3f.D„  Treat.  R.S.t  Prof.  Chem- 
istry King's  Coll.,  London.* 

In  the  course  of  conversation  with  Sir  C.  Lyell  a few 
months  ago,  he  mentioned  to  me  the  existence  of  a re- 
markable hot  spring  in  one  of  the  Cornish  mines,  occur- 
ring at  a gftat  depth  below  the  surface,  and  of  which  no 
detailed  chemical  examination  had  been  published.  The 
interest  attending  such  an  examination  was  obvious,  and 
it  was  arranged  that  a supply  of  the  water  should  be 
forwarded  to  mo  for  analysis.  Mr.  Horton  Davey,  of 
Redruth,  at  the  request  of  Sir  C.  Lyell,  kindly  super- 
intended the  collection  of  the  water.  Part  of  this  water, 
which  was  to  bo  examined  for  its  gaseous  constituents, 
was  received  into  glass  Winchester  quart  bottles,  filled 
by  immersion  in  the  spring  to  within  a very  short  dis- 
tance of  tho  neck,  the  stoppers  inserted  and  securely 
fastened. 

Wheal  Clifford  is  a copper  mine  near  Redruth,  in 
Cornwall,  situated  some  miles  from  the  coast.  Tho  lode 
runs  east  and  west  in  a fissure  of  the  clay-slate,  and 
consists  of  a porous  copper  pyrites ; tho  spring  comes  up 
in  the  lode  itself,  one  wall  of  which,  where  the  spring 
breaks  out,  is  formed  by  a dyke  of  elvan  or  granitic  por- 
phyry. This  spring  has  been  roughly  estimated  by  Mr. 
Davey  to  yield  150  gallons  a minute.  It  issues  at  a tem- 
perature observed  by  Professor  W.  Smyth  of  1220  or 
even  of  1*5",  ns  stated  by  Mr.  Davey  from  observation  at 
a somewhat  deeper  point. f The  temperature  in  that 
part  of  the  mine  from  which  tho  water  was  taken  was 
no°,  tho  sample  of  water  being  collected  in  the  230 
fathom  level,  or  about  220  fathoms  below  the  mean  level 
of  the  sea. 

The  following  are  the  results  of  the  analysis: — 
Specific  gravity  at  6o°  F.  . . , . 1007*0 

1 Imperial  gallon  contains  of  gases  at  30  inches ) cub.  in. 

bar.  ana  6o°  F. / 8*91 

Consisting  of 


Carbonic  acid  . 

. . 1S9) 

Oxygen  . ■ 

• • 17*1 

Nitrogen  . • 

• • 5 30) 

Ratio  of  oxygen  to  nitrof 

ten . . 1:3 

1 Imperial  gallon  contains  0 

i fixed  salts  by  eva- 

1 Grains. 

p>ration  . . 

• ■ • • , 

1 6461 

Consisting  of 

Chloride  of  lithium 

• • 

26*05 

Chloride  of  potassium  with  a little  chloride  of 


cseeium 


Chloride  of  sodinm  . • • • • 

. 363*61 

Chloride  of  magnesium  • . . • 

. 8*86 

Chloride  of  calcium 

. 216*17 

Sulphate  of  calcium  • • . • 

• 12*27 

Silica  • . . • t • 

• 36s 

Oxides  of  iron,  manganese,  and  aluminum  . 

. traces 

^45*45 

The  total  saline  contents  was  ascertained  by  evapo- 
rating a tenth  of  a gallon  with  carbonate  of  sodium. 
The  determination  of  each  constituent  was  effected  in 
nearly  every  ea«e  upon  o*i  gallon  of  the  water,  and  the 

* It&vi  «t  th-  mcCti'iff  of  tho  Brithh  Awociation  at  Bath,  and  com* 
anuiir*tfct  by  tho  author. 

f IVifcwur  Hmyth  •rnmiroieafcM  to  tho  meeting  at  Hath 
detail*  rewp*c»imr’  tho  geolcgicHl  feature*  of  thin  nprinfr,  to  which  for 
farther  »M»rtleu)nr*  tho  rofeier  is  referred.  — M thing  and  Sutfltutfi 
Journo l,  October,  1864,  p.  191. 
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mean  of  two  determinations  was  taken.  The  chlorine 
was  ascertained  by  precipitation  with  fino  silver,  as  in 
the  ordinary  method  for  humid  assay.  It  was  necessary 
to  precipitate  the  magnesia  in  tho  form  of  hydrate  by 
the  addition  of  hydrate  of  baryta  to  the  water  after  it 
had  been  concentrated  by  evaporation,  in  order  to  pre- 
vent the  lithia  from  going  down  with  it  as  phosphate, 
whieh  occurred  when  it  was  attempted  to  separate  the 
magnesia  in  the  usual  manner.  The  precipitated  hydrate 
of  magnesia  was  then  redissolved  in  acid,  and  its  amount 
determined  as  usual  in  the  form  of  pyrophosphate. 

The  amount  of  lithium  was  ascertained  by  evaporating 
the  filtrate  from  the  hydrate  of  magnesia  after  the  addi- 
tion of  hydrate  of  baryta,  separating  lime  and  excess  of 
baryta  by  the  addition  of  oxalato  of  ammonium,  evapo- 
rating to  dryness,  and  expelling  tho  ammoniacal  salts 
by  a moderates  but  prolonged  neat.  The  residue  was 
moistened  with  hydrochloric  acid,  and  again  dried  at 
about  350°  F. 

The  lithium  was  then  determined  os  phosphate  by 
Mayer’s  plan  as  follows : — The  alkaline  calorifics  were 
dissolved  in  a small  quantity  of  water,  mixed  with  a 
slight  excess  of  rhombic  phosphate  of  sodium,  and  evapo- 
rated slowly  to  dryness,  maintaining  a very  feebly  alkaline 
reaction  by  the  addition  of  small  quantities  of  a weak 
solution  of  hydrate  of  soda.  The  dry  residue  was  then 
digested  with  a small  quantity  of  water,  to  which  an 
equal  bulk  of  strong  solution  of  ammonia  was  subse- 
quently added,  and  tho  mixture  allowed  to  stand  for 
twelve  hours.  The  crystalline  precipitate  of  phosphate 
of  lithium  was  collected  on  a small  filter  and  washed 
with  a rather  strong  solution  of  ammonia.  01  gallon 
of  the  original  water  gave  4*74  grains  of  the  phosphate 
of  lithium  (LsP04). 

This  result  was  checked  by  determining  the  amount 
of  sulphurio  acid  and  potassium  in  a known  weight  of  the 
mixed  sulphates  of  sodium,  potassium,  and  lithium.  The 
result  of  this  indirect  method  indicated  27*5  grains  of 
chloride  of  lithium  per  gallon. 

The  occurrence  of  so  large  an  amount  of  lithium,  being 
eight  or  ten  times  as  much  per  gallon  as  has  been  found 
in  any  spring  hitherto  analysed,  invests  this  water  with 
unusual  interest  and  importance;  and  as  lithium  has 
been  employed  medicinally  to  an  extent  hitherto  limited 
by  its  high  price,  it  may  prove  of  great  commercial 
value.  No  less  a quantity  than  800  lbs.  of  the  chloride 
of  lithium  would  be  furnished  every  twenty-four  hours 
by  this  spring  on  the  supposition  that  it  contains  26 
grains  of  the  chloride  per  gallon,  and  yields  150  gallons 
per  minute.  The  prepuce  of  cterium  in  quantity  by  no 
means  insignificant  also  adds  to  the  importance  of  tho 
spring,  as  no  doubt  the  mother  liquor  might  be  employed 
as  a source  of  emsium  alter  the  separation  of  lithium. 

The  following  is  nn  outline  of  a process  by  which 
the  salts  of  these  two  alkaline  metals  might  be  ex- 
tracted : — • 

Tho  water  must  first  be  raised  without  dilution  to  the 
surface.  It  must  then  be  reduced  by  evaporation  to 
about  a twelfth  of  its  bulk,  or  to  a specific  gravity  of 
1*080.  As  tho  water  does  not  deposit  any  sensible 
amount  of  fur  when  boiled  down,  this  preliminary  con- 
centration might  be  effected  at  little  cost  iu  the  boiler  of 
a steam-engine  to  savo  fuel. 

To  the  concentrated  and  boiling  liquid  a strong  solu- 
tion of  carbonate  of  sodium  must  next  be  added  gradually 
so  long  ns  it  produces  a precipitate.  A. copious  granular 
deposit,  consisting  chiefly  of  the  carbonute  of  calcinm, 
is  thrown  down,  carrying  with  it  a sensible  amount  of 
carbonate  of  lithium. 
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The  clear  liquid  is  decanted ; it  retains  alkaline 
chlorides  only.  It  must  be  rendered  jnst  acidulous  to 
litmus  by  hydrochloric  acid,  and  evaporated  down; 
chloride  of  sodium  will  crystallise  out ; and  on  adding 
carbonato  of  sodium  to  the  concentrated  liquor  impure 
carbonate  of  lithium  will  be  deposited. 

The  mother  liquors  may  then  be  treated  for  ctcsium. 
But  as  the  amount  of  its  salt  is  very  small,  compared 
with  that  of  the  other  alkalies,  no  means  appears  at 
present  to  be  applicable  but  that  described  by  Bunsen 
and  Kirchhoff  (Phil.  Mag.,  November,  1 36 1} — viz  , the 
addition  of  pcrchloride  of  platinum,  with  a viow  to  the 
formation  of  the  sparingly  soluble  double  salts  of 
effisium  and  platinum  (iCsCl,PtCl,)i  and  subsequent 
removal  of  the  potassium  compound,  which  goes  down 
with  the  ctesium  salt,  by  repeated  boilings  with  small 
quantities  of  water. 

It  was  by  following  this  method  and  examining  the 
washed  platinum  salt  in  tho  spectroscope  that  ctBsium 
was  ascertained  to  exist  in  this  water.  No  evidence 
of  the  presence  of  rubidium  was  thus  procured,  though 
possibly,  had  I been  able  to  operate  on  a still  larger 
quantity  of  water,  1 might  have  been  enabled  to  detect  it. 


On  the  Indirect  Determination  of  Potash  and  Soda, 
by  P.  Collier,  II. A.,  Asiielantin  the  Sheffield  Labo- 
ratory, Yale  College. 

Tup.  method  customarily  employed  in  estimating  potash 
and  soda — viz.,  by  the  precipitation  of  the  former  as 
platino-chloride  of  potassium,  and  reckoning  soda  from 
tho  loss— thuugh  sufficiently  accurate  in  patient  and 
skilful  hands,  is  yet  open  to  many  sources  of  error,  and 
at  the  best  is  exceedingly  tedious  and  troublcsomo. 

Tho  indirect  method  does  not  yet  appear  to  possess  the 
confidence  of  chemists — at  least,  it  is  rarely  mentioned 
in  published  investigations.  I have,  therefore,  at  the 
suggestion  of  Professor  Johnson,  made  a number  of  ex- 
periments to  ascertain  the  limits  of  error  in  this  process. 

The  volumetrio  estimation  of  chlorine  os  perfected 
by  Mohr  offers  by  far  the  best  basis  for  an  indirect  de- 
termination of  the  alkalies.  It  is,  in  fact,  requisite, 
in  employing  tho  usual  direct  method,  to  procure  the 
alkalies  in  the  condition  of  pure  chlorides  before  pre- 
cipitation. 

When  the  alkali  chlorides  arc  obtained  free  from  all 
foreign  matters,  it  is  but  the  work  of  a few  moments  to 
ascertain  their  contents  of  chlorine. 

The  silver  solution  used  for  this  purpose  is  best  pre- 
pared by  weighing  otf  in  a porcelain  crucible  about 
4*8  grm.  of  clear  crystallised  nitrate  of  silver,  fusing  it  at 
the  lowest  possible  heat,  and  then  ascertaining  its 
weight  accurately.  After  fusion  it  should  weigh  a little 
more  than  47933  grm.,  the  quantity  that,  contained  in 
a litre  of  water,  gives  a solution  of  which  1 c.  c.  = *ooi 
grm.  of  chlorine.  The  fused  salt  is  dissolved  in  a little 
warm  water,  the  solution  brought  into  a litre  flask  and 
filled  to  the  mark,  observing  the  usual  precautions  as  to 
temperature,  &c.  When  thus  adjusted,  add  to  the 
contents  of  the  flask,  from  a burette,  enough  water  to 
bring  the  excess  of  nitrate  of  silver  above  47933  4?rm. 
to  the  requisite  dilution.  In  this  way  it  is  easy,  with  a 
buretto  and  litre  flask,  to  make  a perfectly  accurate 
standard  solution,  while  this  would  be  hardly  possible 
should  tho  operator  weigh  off  less  than  47933  grm.  of 
nitrato  of  silver. 

This  solution,  which  may  bo  preserved  in  a well- 
corked  bottle  indefinitely,  without  change,  is  next  tested 
by  means  of  a solution  of  pure  chloride  of  sodiqm  or 


chloride  of  ammonium ; a quantity,  say  about  1 grain, 
of  one  of  these  salts  being  dissolved  in  a litre  of  sain 
and  10  c.  c.  of  the  liquid  taken  for  the  comparison.  The 
solution  being  ready,  tho  estimation  of  chlorine  is  con- 
ducted as  described  by  Messrs.  Mohr,  Frescnius,  Sutton, 
and  others,  chromate  of  potash  being  employed  to 
indicate  tho  completion  of  the  reaction.  The  use  of 
Kdmann’s  float  in  a burette  (which  may  hold  ;o  c.c.) 
graduated  to  fifths  ensures  the  needful  accuracy  of  trad- 
ing. In  my  determinations  -^jths  c.  c.  of  silver  eolation 
were  deducted  as  the  excess  needed  to  produce  a visible 
quantity  of  chromate  of  silver.  # 

The  appended  table  gives  the  results  I obtained  in 
analyses  of  the  chlorides  of  potassium  and  sodium.  The 
salts  were  perfectly  pure,  and  the  quantities  sere 
weighed  out  in  each  case.  In  order  to  test  the  method 
thoroughly,  I have  varied  the  proportions  of  the  mixtures 
from  one  extreme  to  the  other. 
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It  may  be  seen  from  tho  above  list  of  analvses,  which 
includes  all  the  determinations  I have  made  from  first  to 
last,  for  tho  purposes  of  this  paper,  that  in  no  case  doe* 
tho  difference  between  tho  quantities  taken  and  found  ol 
either  alkali  chlorido  exceed  two  milligrammes,  and  ia 
most  instances  it  is  less  than  one  milligramme.  The 
correspondence  between  the  amounts  of  chlorine  ss  taken 
and  found,  is,  of  course,  still  mote  near.  The  error  that 
appears  in  the  estimation  of  the  chlorides  would  be  con- 
siderably reduced,  if,  as  usually  happens,  they  wen 
calculated  as  oxides. 

Here  follow  the  formula}  which  I have  employed  for 
calculating  the  quantities  of  NaCl  aud  KCI,  or  ol  JiaO 
and  KO,  contained  in  or  corresponding  to  any  mixture 
of  alkali  chlorides  whose  total  weight  and  amount  of 
chlorine  are  known. 


W — weight  of  mixed  chloride. 

C = weight  of  chlorine. 

NaCl  = C + 76311 — W + 3'6:S3. 

KCI  = W + 4*6188— C + 7*6311. 

NaO  = C + 4-0466 — W + >*9143. 

KO  *=  W + 1*9143— C + 4*8110. 

The  results  I have  obtained  thus  demonstrate  that  the 
indirect  method  is  in  all  eases  equal  in  accuracy  to  the 
ordinary  separation,  while  in  the  matter  of  convenient* 
and  economy  of  time  thero  is  no  comparison  between 
them. — American  Journal  of  Science,  vol.xxxvii.,p.  544* 


On  the  Determination  of  Nitrogen  by  IFeight,  ly 
Wolcott  Gibbs,  M.D.,  Rumford  Professor  i»  Ber- 
nard University. 

Bunsen*  has  given  a method  of  analysing  nitrile*  *“* 
nitrites  which  renders  it  possible  to  determine  all  it1 

* Ann.  dn  Chrnie  und  PhamacU,  Lxxit,  41 
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constituent*  of  the  salt  in  a single  analysis.  This  method 
consists  essentially  in  igniting  the  salt  in  an  atmosphere 
of  nitrogen  gas,  absorbing  the  oxygen  evolved  by 
metallic  copper,  and  collecting  the  water  in  a chloride  of 
calcium  tube.  The  nitrogen  in  the  salt  is  given  by  the 
loss  of  weight  in  the  apparatus. 

In  those  analyses  of  nitrates  or  nitrites  in  which  it  is 
only  desired  to  determine  the  nitrogen,  the  following 
process  may  be  employed  with  advantage  : — 

A hard  glass  tube  about  six  inches  in  length  is  sealed 
at  one  end,  and  its  volume  determined  by  filling  it  with 
mercury  and  pouring  this  into  a graduated  vessel.  The 
tube  is  to  be  carefully  dried  and  weighed  with  a good  cork; 
it  is  then  to  be  filled  with  finely  divided  metallic  copper, 
prepared  by  the  reduction  of  the  oxide,  so  as  to  enable 
the  operator  to  judge  of  the  quantity  necessary.  Tho 
salt  to  be  analysed  is  then  weighed  and  mixed  with  the 
metallic  copper,  either  in  a mortar  or  with  a mixing  wire 
in  the  tube,  and  the  tube  with  its  contents  and  cork  is 
again  weighed.  The  weight  of  the  copper  employed  is 
thus  known,  and  its  volume  may  then  be  found  by  divid- 
ing this  weight  by  the  density  of  metallic  copper.  A 
weighed  chloride  of  calcium  tube  is  then  adjusted  as  in 
organic  analysis,  and  the  combustion  tube  is  heated  in 
the  usual  manner.  When  the  combustion  is  finished, 
tho  open  end  of  the  chloride  of  calcium  tube  is  sealed 
with  the  blowpipe  flame,  and  the  combustion  tube 
allowed  to  become  perfectly  cold.  The  chloride  tube  is 
then  removed  and  weighed,  and  the  combustion  tube  also 
weighed  with  its  cork.  The  increasing  weight  of  the 
chloride  of  calcium  tube  gives  the  amount  of  moisture  in 
the  copper  and  the  water  in  the  salt  analysed.  The  loss 
of  weight  in  tho  combustion  tube  gives  the  nitrogen  in 
the  salt  after  correction  for  the  oxygen  in  the  tube,  for 
the  moisture  in  the  copper,  and  for  the  water  in  tho  salt. 
The  correction  for  the  oxygen  in  the  combustion  absorbed 
by  the  copper  is  easily  found,  with  a sufficiently  close 
approximation,  by  subtracting  tho  volume  of  the  copper 
from  that  of  the  tube,  finding  tho  weight  of  tho  residual 
air,  taking  one-fifth  of  this  as  oxygen,  and  considering 
the  whole  of  this  oxygen  as  absorbed  by  tho  copper.  A 
piece  of  asbestos  may  be  placed  between  the  copper  and 
the  cork  with  advantage;  but  this  renders  an  additional 
correction  necessary. 

Two  analyses  were  executed  by  this  method.  In  the 
first  a sample  of  pure  saltpetre  gave  13-86  per  cent, 
nitrogen;  the  formula  KO,NOs  requires  1 3-86  per  cent. 
In  the  second,  a specimen  of  the  commercial  salt  gave 
1 3'7  per  cent,  nitrogen,  while  the  same  salt  analysed  by 
Simpson's  method,  in  which  the  volumo  of  the  nitrogen 
is  determined,  also  gave  13-7  per  cent.  Tho  whole  ana- 
lysis, with  the  weighings,  may  easily  be  executed  ill  an 
hour  and  a half  by  a single  person.  It  is  easy  to  see 
that  this  method  applies  to  all  inorganic  nitrates  and 
nitrites,  whether  hydrous  or  anhydrous,  but  that  it  can- 
not bo  employed  in  the  case  of  organic  or  ammoniacal 
salts.  In  tho  analysis  of  inorganic  nitrates  or  nitrites 
by  Simpson’s  method,  it  is  not  necessary  to  use  oxide  of 
mercury  to  prevent  the  formation  of  dentoxide  of  nitro- 
gen. In  all  such  cases  it  will  be  found  sufficient  to  mix 
the  salt  with  pure  metallic  copper.  In  this  manner  the 
dimensions  of  the  combustion  tube  may  be  greatly  dimin- 
ished. I have  also  found  it  advantageous  to  pump  out 
the  air  from  the  combustion  tube  by  a small  hand  air- 
pump  before  disengaging  carbonic  acid  from  the  carbon- 
ate of  manganese.  By  alternately  pumping  and  filling 
the  tube  with  carbonic  acid,  the  air  may  be  completely 
expelled  before  the  combustion  commences.  It  is  also 
better  to  draw  the  tube  out  before  a Bunsen's  gas-blast, 


as  it  is  difficult  to  mako  a cork  and  india-rubber  con- 
nector perfectly  tight.  "With  a little  practice  the  draw- 
ing out  is  easily  effected  even  with  the  hardest  combus- 
tion tubes-  When  many  nitrogen  determinations  are 
made,  it  will  be  found  convenient  to  employ  printed 
forms  for  logarithmic  calculations,  the  logarithmic  con- 
stants of  reduction  being  printed  upon  the  form  itself  in 
their  proper  places. — American  Journal  oj  Science,  vol. 
xxxvii.  p.  350. 


A Suggestion  on  (he  Detection  of  Poisons  by  Dialysis 
by  Dr.  A.  T.  Machattie,  F.C.S.,  $c.,  Glasgow.* 
The  general  importance  of  the  process  of  dialysis,  for 
the  separation  of  crystalloid  substances  from  complex 
organic  mixtures,  is  so  well  known  ns  to  render  it  un- 
necessary for  me  to  refer  to  it  at  this  time.  The  sugges- 
tion which  I am  about  to  lay  before  you  has  reference 
principally  to  the  difficulty  of  detecting  poisons  when 
mixed  with  the  heterogeneous  contents  of  tho  stomach 
or  intestines  of  tho  animals  to  which  they  may  have 
been  administered ; and,  unquestionably,  one  of  the 
most  important  applications  of  dialysis  consists  in  the 
detection  of  poisons  by  its  means  in  the  animal  system 
after  death. 

Experiments  have  been  already  made  with  the 
ordinary  hoop  dialyser,  in  which  parchment  paper  acts 
as  the  membrane  or  septum  to  such  an  extent  as  may 
satisfy  all  of  the  simplicity  and  value  of  the  process  of 
dialysis,  both  in  the  detection  of  poisons  and  in  investi- 
gations on  physiological  chemistry ; but,  when  experi- 
menting lately  with  n common  dialyser,  it  occurred  to 
mo  that  in  6ome  cases  it  might  be  of  advantage  to 
employ  the  animal  organ  itself  as  the  dialyser,  using  the 
coats  of  the  stomach  or  intestines  as  the  membrane  or 
septum,  and  in  this  way  avoid  interference  with  the 
organs  themselves  until  they  had  been  subjected  to  in- 
vestigation. This  can  the  more  readily  be  done,  since  tho 
exterior  of  the  stomach  of  animals  is  seldom  coated  with 
any  appreciable  amount  of  fatty  matter,  and,  therefore, 
the  whole  preparation  necessary  seems  to  be  to  thoroughly 
wash  tho  exterior  of  the  stomach  or  intestines  to  be 
examined;  for  thereafter  the  organ  may  bo  at  once 
exposed  to  the  external  action  of  pure  water,  as  in  the 
commonly  pursued  methods  of  dialysis.  This  manner 
of  separating  a poison  need  not  entirely  prevent  the 
previous  examination  of  tho  interior  lining  of  tho 
stomach,  provided  that  the  opening  be  made  so  as  to 
enable  the  stomach  to  be  afterwards  suspended  in  water 
without  mechanical  leakage.  The  intestines  of  an  animal 
supposed  to  be  poisoned  seldom  require  to  be  opened 
throughout  their  entire  length,  and,  accordingly,  a 
portion  of  them  left  unopened  may  be  tied  firmly  at 
each  end,  washed  carefully,  and  exposed  to  the  external 
action  of  water  for  twenty-four  hours,  or  longer  if 
necessary,  in  the  UBual  way. 

I regret  that  want  of  time  has  as  yet  prevented  mo 
from  testing  this  process  thoroughly,  to  see  how  far  it 
may  be  considered  any  improvement  on  the  common 
meihod  of  working,  but  certain  preliminary  experiments 
which  were  made  to  determine  the  practicability  of  the 
method  now  suggested  may  be  mentioned. 

(1.)  Into  the  reticulum  or  honeycomb  bag  of  a sheep 
were  placed  threo  grains  of  arsenious  acid,  partly  dis- 
solved, but  principally  suspended,  in  one  ounce  of  water. 
The  organ  was  then  carefully  washed  with  distilled 
water,  and  afterwards  almost  completely  immersed  in 

* Read  at  tbs  mooting  of  tbs  British  Association  at  Datb. 
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ten  ounces  of  water,  contained  in  a glass  beaker.  At 
the  end  of  twenty-four  hours  the  liquid  in  tho  beaker 
was  greenish  in  tint,  due  to  the  colouring  matter  of  the 
gross  with  which  the  various  stomachs  of  the  sheep  were 
nearly  full  when  the  animal  was  killed.  One  half  of 
tho  liquid,  or  about  five  ounces,  was  treated  with  hydro- 
chloric acid,  which  caused  a precipitation  of  white 
flocculcnt  matter.  The  acid  liquid  was  filtered  from 
this  precipitate,  and  then  saturated  with  hydrosulphurie 
acid,  when  a slight  precipitate  of  tersulphide  of  arsenic 
was  obtained.  Another  portion,  tested  by  Iteinsch'e 
process,  gave  abundant  evidence  of  the  preseneo  of 
arsenic.  No  evaporation  of  the  external  liquid  was  re- 
quired in  either  instance. 

(1.)  Into  a portion  of  the  duodenum  of  the  same  sheep, 
one-half  of  a grain  of  arsenious  acid  was  placed,  dis- 
solved and  suspended  in  water,  as  in  tho  preceding  ex- 
periment. This  part  of  the  duodenum,  after  being 
washed,  was  tied  at  each  end,  and  suspended  in  eight 
ounces  of  water,  in  such  a manner  as  to  keep  the  tied 
ends  entirely  out  of  the  water,  and  so  prevent  the  con- 
tents from  escaping  by  any  opening  that  might  still  exist. 
The  liquid  became  greenish,  as  in  the  first  ease,  and 
after  twenty-four  hours  yielded  arsenic  by  Reinseh’s 
process ; but  no  appreciable  precipitate  was  obtained  by 
treating  the  liquid  with  hydrochloric  and  bydrosulphu- 
ric  acids. 

(3.)  Three  grains  of  strychnine  dissolved  in  one  ounce 
of  water,  with  the  addition  of  a few  drops  of  hydro- 
chloric acid,  were  added  to  the  contents  of  tho  osmasum 
or  monyplies  of  the  sheep,  and  when  suspended  in  water 
for  twenty-four  hours,  as  before,  strychnine  was  detected 
in  the  external  liquid,  in  this  instance,  however,  it  was 
necessary  to  evaporate  the  liquid ; and  as  the  presence  of 
organic  matter  prevented  the  application  of  tho  colour 
tests  for  the  alkaloid,  ether  was  required  to  separate  the 
strychnine  in  a state  pure  enough  to  be  recognised. 
Bichromate  of  potash  and  sulphuric  acid  gave  evidence 
of  the  strychnine  by  the  characteristic  violet  tint,  and 
the  bitter  taste  was  easily  observed. 

The  above  experiments  are  not  adduced  as  in  any 
sense  conclusive  of  the  value  of  the  suggestion  now 
made  for  the  detection  of  poisons,  but  they  show  that 
arsenic  and  strychuino  pass  readily  through  the  walls  of 
the  stomach  and  intestines  of  a dead  sheep ; and  con- 
sidering that  the  structure  of  the  stomach  and  intestines 
of  the  higher  animals  is  very  nearly  alike  in  all,  and 
that  so  many  of  the  commonly  used  poisons  ore  crystal- 
line like  tho  two  selected  for  experiment,  it  may  safely 
be  assumed  that  other  crystalline  poisons  may  be  detected 
in  other  animals  in  a manner  precisely  similar  to  that 
described  above. 

Tho  quantity  of  poison  used  in  the  above  experiments 
is  large — larger  than  what  may  be  expected  to  occur  in 
the  body  of  many  poisoned  animals ; and  it  is  therefore 
possible  that  with  minuto  traces  of  poison  this  process 
of  detection  might  fail.  On  this  head  1 can  say  little 
or  nothing  as  yet,  having  had  no  opportunity  of  pursu- 
ing the  investigation  to  any  length,  but  I hope  to  be 
able  soon  to  vary  tho  experiments,  and  satisfy  myself 
whether  the  process  can  be  considered  an  improvement 
on  those  already  known,  or  even  advisable  in  practice  at 
all.  One  remark  may  bo  made  on  the  time  of  exposure. 
The  only  limit  in  this  respect  appears  to  be  the  length 
of  time  before  putrefaction  takes  place.  Twenty-four 
hours  is  probably  the  minimum  which  should  be  trusted, 
and  tho  maximum  timo  will  depend  on  the  temperature 
and  season,  because  putrefaction  will  more  or  less  rapidly 
destroy  the  dialysing  membrane. 


In  conclusion,  it  appears  to  mo  that  many  problems 
in  physiological  chemistry  might  be  better  elucidited 
by  the  process  just  suggested  than  by  using  an  ordinary 
hoop  dialyscr.  In  discovering,  for  example,  what  por- 
tion of  tho  contents  of  the  stomach  or  intestines  of  an 
animal  pass  through  the  walls  of  the  organs  with  the 
greatest  rapidity,  it  would  surely  be  better  to  take  the 
stomach  or  other  organ  exactly  in  the  condition  in  which 
wo  find  it  in  the  animal,  and  without  unnecessary  mix- 
ture of,  or  interference  with,  its  contents,  and  also  with- 
out any  exposure  to  air,  which  must  produce  some 
change,  treat  it  with  water  externally  at  once,  and  that 
prevent  the  influencing  of  the  results  by  uonitunl 
treatment,  which  cannot  be  avoided  in  the  usual 
process. 


A Physical  Analysis  of  the  Human  Breath. 

In  the  August  number  of  the  Philosophical  Uayazist  is 
a paper  on  “ A Physical  Analysis  of  the  Human  Breath,* 
by  Mr.  W.  F.  Barrett,  assistant  in  the  Physical  Labon- 
tory  of  the  Boyal  Institution.  The  experiments  were 
mnae  by  the  desire,  nnd  under  the  direction,  of  Professor 
Tyndall.  The  mode  of  analysis  is  founded  upon  the 
calorific  absorption  exerted  by  the  carbonic  acid  con- 
tained in  breath,  tho  apparatus  used  by  Mr.  Barrett 
being  mainly  tho  samo  os  that  employed  by  Professor 
Tyndall  in  his  researches  on  the  absorption  of  heat  by 
gaseous  matter. 

With  ordinary  sources  of  heat  carbonic  acid  is  probably 
the  most  feeble  absorbent  among  tile  compound  gases; 
but  in  a memoir  which  Professor  Tyndall  read  before 
the  Royal  Society  in  March  last  it  was  shown  tbit 
when  a carbonic  oxide  flame  is  used  as  a source  of  beat, 
carbonic  acid  instantly  reverses  its  position,  and  exceed* 
all  other  gases  in  its  heat-absorbing  power.  Mr- 
Barrett  has  applied  this  fact  to  tho  determination  of  car- 
bonic acid  in  those  cases  where  small  quantities  of  thit 
gas  are  present.  The  paper  ho  has  published  shows  the 
result  of  his  experiments  upon  air  and  breath. 

The  method  of  experiment  is  as  follows A small 
flame  of  carbonic  oxide  is  caused  to  burn  regularly  within 
a glass  glabo.  The  globe  on  one  side  has  an  aperture 
opposite  the  flame ; this  allows  tho  radiation  to  pus 
unchanged  into  a brass  experimental  tube,  which  1! 
mounted  horizontally  in  front  of  the  lamp.  This  tubs 
is  49 '4  inches  long,  and  has  its  ends  stopped  air  tight  by 
plates  of  rock-salt  j it  is  also  connected  with  aa  sir- 
pump,  so  that  it  can  he  exhausted  at  pleasure. 

The  radiation  from  the  flame  after  passing  ttarosgh 
the  experimental  tube,  which  has  been  well  exhausted, 
falls  on  a thermo-electric  pile,  deflecting  the  needle  of 
an  attached  and  most  delicate  galvanometer.  Tins  de- 
flection is  neutralised  by  placing  before  the  opposite  (see 
of  the  pile  a cube  containing  water  kept  boiling  [ and  by 
the  careful  adjustment  of  a double  metal  screen  the 
needle  is  caused  to  stand  precisely  at  zero. 

If  an  absorbent  gns  be  now  admitted  into  the  tube, 
tile  balance  is  destroyed,  and,  from  the  predominance  cf 
the  cube  source,  the  absorption  by  the  gas  in  the  tow 
can  be  calculated.  If  the  gas  has  no  energy  as  an  ab- 
sorbent the  needle  remains  at  zero. 

Pure  dry  air  tried  in  this  manner  showed  no  absorp- 
tion, but  common  air  gave  nn  absorption  of  15  percent- 
of  the  total  radiation;  air  deprived  of  its  aqueous 
vapour,  but  retaining  its  carbonic  acid,  gave  ij'S  p* 
cent,  absorption ; whilst  air  bereft  of  its  carbonic  sod, 
but  retaining  its  aqcous  vapour,  gave  only  6-4  pcrccat- 
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Variations  in  the  amount  of  carbonic  acid  present  in 
the  air  can  be  detected  by  this  method,  as  is  shown  by 
comparing-  air  from  Brighton  downs  with  air  from  the 
laboratory,  the  absorption  in  the  latter  case  being  up- 
wards  of  4 per  cent,  greater  than  that  in  the  former. 

Thcso  experiments  led  the  way  to  the  subject  of  the 
paper.  Four  bags  are  filled  at  different  periods  with 
air  from  tho  lungs.  After  tho  breath  has  been 
dried  by  passing  over  sulphuric  acid,  the  absorption  by 
each  specimen  is  separately  examined  and  compared 
with  a chemical  analysis  made  by  Dr.  Frankland.  In 
each  case  increase  in  absorption  is  found  to  accompany 
increase  in  tho  amount  of  carbonic  acid.  Upwards  of 
50  per  cent,  of  the  whole  radiation  from  the  flame 
was  cut  off  by  filling  the  tube  with  air  from  the 
lungs,  the  small  amount  of  carbonic  acid  present  being 
the  only  agent  that  intercepts  so  large  a quantity 
of  heat. 

A series  of  experiments  are  then  recorded,  which 
have  for  their  object  tho  exact  quantitative  measure- 
ment, by  physical  means,  of  tho  carbonic  acid  contained 
in  the  human  breath. 

This  is  finally  accomplished  in  the  following  manner : 
— A certain  amount,  about  frds  of  an  atmosphere,  of 

ure  air  is  caused  to  enter  the  experimental  tube ; the  air 

y itself  gives  no  absorption.  One  inch,  or  the  thirtieth  of 
an  atmosphere,  of  dry  carbonic  acid  is  then  added  to  the  air, 
the  needle  of  tho  galvanometer  now  shows  a marked  de- 
flection, which  is  carefully  noted.  The  amount  of  car- 
bonic acid  in  the  tube  is  then  increased  by,  say,  a tenth  of 
an  inch,  the  needle  shows  a higher  deflection;  this  is  again 
noted.  Tho  quantity  of  carbonic  acid  is  thus  gradually 
augmented,  until  its  absorption — found  from  tho  deflec- 
tion—is  equal  to  the  previously  determined  absorption 
by  one  of  the  specimens  of  breath.  When  this  occurs, 
the  whole  amount  of  carbonic  acid  admitted  into  tho  tube 
is  accurately  read  off  from  the  barometer  guage  attached 
to  the  air-pump.  The  breath  having  been  tried  at  a 
uniform  pressure  of  an  atmosphere,  a simple  proportion 
gives  the  percentago  of  carbonic  acid  in  it,  supposing,  os 
is  the  case,  this  gas  to  be  tho  only  heat- absorbing  agent 
in  the  breath. 

It  will  be  noticed  that  the  carbonic  acid  in  the  tube  is 
there  in  the  same  condition  ns  it  is  found  in  breath — 
namely,  mixed  with  a large  quantity  of  air.  The 
presence  of  this  air  was  found  to  be  important,  for 
although  by  itself  the  nir  is  inert  as  an  absorbent,  yet 
twenty  inches  of  it  raised  the  absorption  by  the  carbonic 
acid  about  4 per  cent.  The  cause  of  this  is  very  inter- 
esting. The  author  believes  that  a portion  of  tho  car- 
bonic acid  gas  when  admitted  into  the  tube  alone,  con- 
denses on  tho  interior  and  polished  surface  of  tho  brass 
experimental  tube,  u tho  entrance  of  dry  air  removes  the 
film,  and  consequently  throws  a larger  amount  of  gas  in 
the  path  of  tho  rays  from  the  source.” 

Tho  author  then  sums  up  his  various  experiments,  and 
gives,  in  Tabic  xiii.,  a succinct  view  of  the  absorption 
by  a mixture  of  carbonic  acid  and  pure  air,  tho  tension 
of  the  former  ranging  from  0*5  of  an  inch  to  x inches. 
From  this  table  is  calculated  the  percentage  of  carbonic 
acid  in  eight  different  specimens  of  human  breath,  the 
absorption  by  thirty  inches  of  each  specimen  having  of 
course  been  already  determined.  Dr.  Frankland  ana- 
lysed by  the  usual  chemical  method  four  of  these  speci- 
mens, and  in  tho  next  table,  which  we  subjoin,  the 
author  compares  in  the  last  two  columns  the  percentage 
he  has  obtained  with  that  found  by  Dr.  Frankland. 
The  other  figures  in  the  table  will  explain  themselves. 
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Ucrc  in  three  cases  is  a very  close  agreement  between 
the  physical  ami  chemical  analysis,  close  for  so  novel  a 
method.  In  the  case  of  bsg  No.  3 the  difference  is  some- 
what great.  The  cause  of  this  is,  however,  satisfactorily 
explained  by  the  author. 

The  table  shows  that  the  principle  upon  which  tho 
determinations  rest  is  certainly  correct  and  also  prac- 
tical. Bcpeatcd  experiments,  bringing  greater  ex- 
perience, would  probably  cause  tho  differences  between 
the  two  modes  of  analysis  entirely  to  disappear. 

But,  in  the  end,  what  advantages  docs  tho  physical 
method  adduce  for  its  support  ? The  facts  revealed  by 
the  numerous  tables  leave  no  doubt  on  our  mind  that  it 
is  evidently  a more  delicate  test  of  tho  existence  of  car- 
bonic acid  than  the  present  chemical  means.  Ab  such  it 
will  be  of  service  in  many  cases  where  chemical  analysis 
would  fail.  If  a simple  and  ready  mode  of  making  a 
physical  analysis  of  breath  can  he  devised,  this  new 
method  will  undoubtedly  bo  most  useful  in  hospitals  and 
elsewhere. 


PHYSICAL  SCIENCE. 


On  the  Spectra  of  tome  of  the  Heavenly  Bodies,  by  Dr. 

Millek  and  Mr.  Hcogiks.* 

A PORTION  of  this  paper — that  relating  to  the  spectra  of 
tho  planets — has  already  appeared  in  the  Chemical 
New  s,  but  the  concluding  part  made  known  one  of  tho 
most  interesting  discoveries  of  modern  times.  It  related 
to  the  spectra  of  nebula),  the  observations  on  which  were 
said  to  have  been  conducted  solely  by  Mr.  Huggins. 
Tho  nebulso  observed  were  chiefly  tlioso  denominated 
planetary,  because  of  their  close  resemblance  to  planetary 
discs.  They  have  hitherto  been  regarded  as  probably 
clusters  of  stars,  which,  by  mutual  proximity  and  vast 
distance,  aro  reduced  to  the  form  of  discs.  In  tho 
observation  of  these  Mr.  Huggins  had  many  difficulties 
to  overcome. 

It  was  not  thought  that  the  light  of  these  bodies  would 
be  sufficient  to  produeo  any  spectrum  at  all  j nor  would 
it  have  done  so  bad  their  construction  been  that  which 
has  been  usually  assigned  to  them.  But  what  was  the 
surprise  of  the  observer  to  behold,  not  a continuous  spec- 
trum such  as  that  which  proceeds  from  a solid  body  in- 
terspersed with  dark  lines  due  to  atmospheric  absorption, 
but  a spectrum  consisting  of  a few  bright  lines  such  as 
that  which  proceeds  from  an  intensely-heated  gas.  It 
was,  indeed,  the  smallness  in  number  of  these  component 
lines  that  enabled  any  success  to  bo  obtained ; and  tho 
result  from  one  of  these  nebula1  revealed  the  astounding 
fact  that  it  was  probably  composed  of  hydrogen  ana 
nitrogen  without  any  solid  nucleus  whatever.  But  what 
is  tho  origin  of  this  nigh  temperature,  since  we  are  sure, 
from  tho  conservation  of  energy,  that  some  other  form  of 
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motion  must  be  destroyed  in  order  to  produce  the  turnin' 
osity  ? The  origin  of  the  light  of  the  heavenly  bodies 
thus  becomes  more  perplexing  than  ever,  and  seems  to 
point  to  some  law  regarding  wnich  we  are  yet  in  the  dark. 


PHARMACY,  TOXICOLOGY,  &c. 


On  the  Medicinal  Muds  of  the  Island  of  Ischia  {Hay 
of  Naples ),*  by  Dr.  T.  L.  PniPSON,  F.C.S.,  $v. 
Two  specimens  of  these  muds  were  forwarded  not  long 
ago  to  my  laboratory  in  Londoo,  in  order  to  be  analysed. 
I believe^  they  were  brought  to  England  by  Colonel 
Stuart  Wortley.  Invalids  visiting  Ischia  plunge  their 
arms,  legs,  or  entire  bodies  into  these  muds  for  various 
diseases,  more  particularly  for  scrofula  and  rheumatism ; 
they  arc  supposed  to  have  a peculiar  healing  power. 
It  was,  therefore,  interesting  for  mo  to  submit  them  to  a 
careful  examination. 


One  of  the  bottles  containing  the  specimens  was 
ticketed  Fanyo  del  Qurgitello,  the  other  Fango  dell 
Anta.  They  differ  very  much  in  appearance  and  in 
smell,  though  they  are  essentially  the  same  in  composi- 
tion, being  formed  of  the  volcanic  or  fcldspathic  grains 
resulting  from  the  destruction  of  the  rocks  of  the 
district.  The  whole  constitutes  a volcanic  sand,  rendered 
muddy  bv  water,  and  a certain  amount  of  vegetable 
debris.  The  grains  are  composed  of  lava,  green  feld- 
spar,  ryacolitc  in  beautiful  glassy  grains,  augite,  quartz, 
mica,  and  here  and  there  a few  fragments  of  marble,  &c. 
My  analysis  of  these  muds  gives  them  the  following 
composition : — 


Fango  del  Gurgitello. 

Greenish  grey  ; no  smell ; 
insipid ; sandy,  with  little 
mud.  Deposits  sulphur  on 
a plate  of  silver  in  twenty- 
four  hours. 


Fango  dell  Arita. 

Black  ; smell  of  putrid 
algre  and  sulphuretted  by. 
drogen.  Gives  PbS  or 
paper  imbibed  with  acetate 
of  lead  when  heated. 


Water 30*00 

Organic  matter  . . 4-00 
Oxide  of  iron  . . . 1*40 

Carbonate  of  lime  . 1 *ao 
Bromine  and  iodine  . none 

Sulphur traces 

V olcanic  sand  as  above 
described.  . . . 63*40 


100*00 


Water 41*85 

Organic  matter  . . 4*05 
Black  sulphide  of  iron  1*36 
Oxide  of  iron  . . . 2*00 
Carbonate  of  lime  . . 2*60 
Bromine  and  iodine  . none 

Sulphur.  . .( 

r I quantity. 

Volcanic  sand  * . .47*14 


100*00 

The  Italian  bottles  in  which  these  specimens  of  the 
Ischia  muds  were  sent  to  me,  though  corked  with  large 
glass  stoppers,  do  not  close  hermetically,  and  I have  no 
doubt  that  the  water  of  these  muds,  in  its  natural  state, 
is  strongly  impregnated  with  sulphuretted  hydrogen, 
which  has  almost  entirely  escaped  during  the  journey. 
It  is  doubtless  to  the  presence  of  sulphur  that  the  muds 
owe  some  of  the  medicinal  properties  ascribed  to  them, 
as  it  is  the  only  active  substance  present  in  them.  The 
black  colourjof  the  mud  dell  Arita  is  owing  to  a layer  of 
black  sulphido  of  iron  formed  by  the  sulphuretted 
hydrogen  upon  the  grains  of  green  feldspar,  which  it 
envelopes  completely ; when  the  mud  is  exposed  to  the 
air  for  some  time  the  black  sulphide  is  gradually  oxidised, 
and  the  grains  assume  their  original  green  colour.  In 
this  manner  the  fango  dell  Arita  becomes  similar  to  the 
fango  del  Ourgitella. 

It  is  remarkable  that  sulphuretted  hydrogen — like 
carbonic  and  sulphurous  acids — attacks  the  iron  oxide  of 


the  feldspar  rocks  in  preference  to  the  alkalies,  which 
are  not  attacked  at  all,  for  the  glassy  grains  of  rvacolite 
have  undergone  no  decomposition  whatever.  Dilated 
hydrochloric  acid  dissolves  this  black  sulphide  of  iron 
formed  on  the  surface  of  the  green  grains,  with  evolution 
of  sulphuretted  hydrogen. 

No  bromine  or  iodine  could  be  detected  in  either  of  the 
sands,  but  by  passing  a magnet  through  some  of  the  Ariti 
mud,  a number  of  brilliant  black  groins  adhered  to  it, and 
were  proved  to  be  magnetic  oxide. 

The  water  separated  by  filtration  from  the  sand,  &t, 
merely  gave  indications  of  lime,  sulphates,  chlorides, 
&C.,  and  did  not  differ  from  ordinary  river  water,  except 
by  tho  presence  of  a small  proportion  of  free  sulphuretted 
hydrogen,  which,  in  that  of  the  fango  dell  Arita,  only 
amounted  to  y^^^ths ; but,  as  stated  already,  I believe 
the  greater  portion  of  this  gas  had  escaped  during  the 
journey. 

The  curious  custom  of  plunging  the  body  into  muds 
of  this  kind  as  a means  of  restoring  health  is  not  con* 
fined  to  Ischia;  I have  lately  mentioned  in  tho  Geolo- 
gical Magazine  a similar  custom  prevailing  on  the  shores 
of  the  salt  lake  Balta  Alba  in  the  Danubi&n  provinces ; 
I have  also  heard  of  a similar  practice  being  carried  out 
in  the  South  of  England. 

The  beneficial  results  that  are  said  to  follow  this  treat- 
ment are  probably  owing  as  much  to  tho  cleansing  and 
stimulating  effect  produced  bv  the  friction  of  the  grains 
of  sand  upon  the  skin,  os  to  the  presence  of  sulphur  in 
the  muds. 


On  the  Extraction  and  Preservation  of  Aromata,  hg  C 

It.  C.  Tichbobne,  F.C.S.,  Chemist  to  the  Apothecaries’ 

Hall  of  Ireland*. 

Observing  tho  preservative  powers  of  glycerine  for 
vegetable  substances,  tho  author  packed  different  kinds 
of  scented  flowers  in  jars,  and  covered  them  with  glyce* 
riue.  In  this  way  he  had  kept  some  for  two  year*.  If 
flowers,  &c.,  so  preserved  be  pressed,  it  is  found  that  the 
glycerine  has  absorbed  all  tho  volatile  oil,  and  when 
diluted  and  distilled  furnishes  a water  in  all  cases  supe- 
rior to  that  from  flowers  preserved  by  salt.  If  the  odo- 
riferous glycerine  be  diluted  and  agitated  with  oils  or 
fat,  ointments,  &cM  of  excellent  quality  are  produced. 
In  all  these  cases  the  glycerine  is  recovered  by  mere 
evaporation  of  water  from  it.  The  delicate  oils  of  orange, 
jasmine,  heliotrope,  &c.,  are  best  isolated  by  steeping  the 
flowers  in  the  glyceriue,  pressing,  and  again  steeping 
more  flowers,  and  so  on  ; finally  diluting  with  water  and 
shaking  with  chloroform,  which  removes  the  oiL  The 
low  boiling  point  of  tho  chloroform  admits  of  its  being 
separated  from  the  oil  by  a temperature  which  docs  not 
injure  the  oil. 

In  the  course  of  a discussion  which  followed  the 
reading  of  the  paper,  Mr.  D.  Han  bury  remarked  that 
the  objects  of  the  author  were  divisible  into  two  classes, 
firstly,  the  preparation  of  distilled  waters,  and  secondly* 
that  of  the  more  delicate  volatile  oils.  He  feared  that 
the  cost  of  pure  glycerine  and  the  difficulty  of  recover- 
ing it  would  prove  serious  obstacles  to  such  a process. 
For  the  second  purpose  that  had  been  named,  a better 
method  was  required  than  the  system  of  enjUurag*,now 
in  use  in  the  South  of  France,  &e.  His  friend,  Dr.  Ito 
Vry,  when  travelling  in  Java,  had  extracted  the  delicate 
odoriferous  principle  of  some  species  of  jasmine,  Pan* 
dora  odoratissima,  &c.,  aud  by  the  use  of  ether  got 
minute  quantities  of  butyraccous  volatile  oils.  It  would 
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bo  an  important  desideratum  if  this  method  would  an- 
swer in  such  cases,  and  he  (Mr.  H.)  was  satisfied  that  it 
well  deserted  more  extended  investigation. 

Other  speakers  advocated  the  use  of  pickled  elder 
flowers  in  the  preparation  of  elder  flovrer  water. 


On  Commercial  Carbonate  of  Bismuth,  by  Mr.  C. 

Umsey.* 

Commehciai.  carbonate  of  bismuth  having  been  suspected 
to  be  contaminated  by  basic  nitrate,  the  author  had  ana- 
lysed six  samples,  and  gave  in  his  paper  the  numerical 
results.  In  one  case  no  nitrate  was  present,  and  the 
other  five  contained  but  Bmall  and  probably  accidental 
quantities. 

In  preparing  carbonate  of  bismuth,  by  precipitating  a 
solution  of  the  nitrate  by  an  alkaline  carbonate,  carbon- 
ate of  soda  was  preferable  to  that  of  potash,  but  carbon- 
ate of  ammonia  with  subsequent  ebullition  yielded  the 
purest  precipitate. 

Oh  the  Pharmaceutical  Applications  of  Glycerine,  by 
Mr.  F.  Baden  Bender.* 

In  this  paper  a short  history  was  given,  and  a ritumt  of 
its  applications  in  pharmacy.  Tho  preparations  known 
as  “ plasma,"  in  which  glycerine  with  starch  is  substi- 
tuted for  lard,  as  a basis  of  ointments,  had  been  made 
the  especial  subject  of  experiment  by  the  author.  He 
had  found  toui.les-mois  starch  superior  to  any  other  in 
making  the  simple  plasma.  Fifty  grains  of  toue  lee-moie 
was  to  be  rubbed  with  one  ounce  of  glycerine,  and  the 
mixture  heated  to  340°  for  a few  minutes  or  till  it  became 
translucent.  He  thought  that  plasma  might  replace  lard 
in  ointmentshaving  a tendency  to  become  rancid, but  its 
relatively  great  expense  would  preclude  its  general  adop- 
tion. The  glyccrolcs,  or  solutions  of  different  substances 
in  glycerine,  were  then  noticed.  A good  *'  tiocturo  of 
myrrh  and  borax  ” could  be  made  bv  dissolving  one  part 
of  borax  in  two  of  glycerine,  and  adding  tincture  of 
myrrh.  As  substitutes  for  syrup,  the  glyccrolcs  did  not 
appear  to  possess  any  suiierioritv.  Its  use  ns  an  exci- 
pient in  pill-making  was  strongly  advocated. 


On  Commercial  Photphoric  Acid, 
by  It.  Parkinson,  Ph.D 

Twenty-eight  samples  had  been  examined  with  refer- 
ence  to  their  strength  and  freedom  from  impurity,  the 
result  as  to  strength  being  that  three  samples  came  up 
to  the  British  I’harnmcopcuia  strength,  five  more  were 
about  the  London  Pharnmcopceia  strength,  while  tho 
remainder  were  of  various  shades  of  declension.  Phos- 
phate of  ammonia  was  present  in  six  samples,  sul- 
phuric acid  in  one,  nitric  acid  only  traces  in  any.  The 
presence  of  ammonia  was  considered  evidence  that  the 
samples  containing  it  had  been  made  from  the  glacial 
acid,  which,  commercially,  is  made  by  heating  the  phos- 
phate of  ammonia,  the  whole  of  the  ammonia  never  being 
practically  got  rid  of.  One  sample  of  Cicrman  glacial 
contained  5 per  cent,  of  ammonia,  which  is  equal  to  1 7 J 
per  cent,  of  tribasic  phosphate  of  ammonia.  If  a pure 
glacial  acid  could  be  readily  obtained,  commercially,  that 
was  suggested  as  the  best  and  safest  means  of  obtaining 
the  dilute  acid,  and  the  combustion  of  phosphorus,  with 
arrangements  for  the  supply  of  air  and  collection  of 
acid,  was  suggested  as  the  best  mode  of  obtaining  such  a 
pure  glacial  acid.  Other  plans  for  its  preparation,  which 
were  detailed,  had  been  tried,  and  found  satisfactory. 

* Itssd  st  the  niMtiugt  vf  ths  Phormscsuticst  Coufsrsuts. 
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Wednesday,  October  5. 

Mr.  Sakdford,  President,  in  the  Chair. 

This  wai  the  first  Pharmaceutical  meeting  of  the  session, 
and  was,  as  usual,  devoted  to  the  distribution  of  the  prizes 
obtained  in  the  classes  of  the  preceding  session.  On  opening 
the  business,  the  President  expressed  the  pleasure  he 
felt  at  the  recommencement  of  the  evening  meetings.  On 
these  occasions  the  members  met  as  a society  for  mutual 
improvement,  and  he  hoped  the  present  session  would 
afford  no  less  instruction  than  post  sessions.  There  were 
many  subjects  waiting  for  discussion.  The  British  Phar- 
macopceia— muchaa  was  said  about  it  last  session — was  still 
unexhausted.  It  had  been  reported  that  a new  edition 
would  be  issued,  but  he  believed  the  report  to  be  incorrect, 
and  it  was  therefore  necessary  that  the  members  should 
come  to  some  understanding  as  to  which  Pharmacopoeia 
should  be  in  use.  At  the  present  time,  a patient  might 
have  a prescription  made  up  in  one  establishment  with 
Infusion  of  Gentian  P.B.,  and  in  another  with  the  infusion 
made  according  to  the  London  Pharmacopoeia,  and  one  or 
the  other  was  sure  to  be  accused  of  a mistake.  The  members, 
therefore,  ought  to  come  to  an  understanding  as  to  which 
they  would  work  by.  The  poison  question  was  also  a sub- 
ject which  deserved  their  serious  attention.  The  members 
were  aware  that  the  Medical  Officer  of  the  Privy  Council 
had  made  a Report  to  the  Government,  and  other  things 
tended  to  show  that  some  legislative  interference  would 
be  attempted  in  the  next  parliamentary  session.  The 
subject  was  confessedly  a difficult  one,  but  he  thought 
the  members  would  see  the  advisability  of  meeting  the 
views  of  the  public  and  of  some  in  authority,  who  seemed 
to  think  it  very  easy  to  ensure  the  safe  custody  and  sale  of 
poisonous  substances.  He  did  not  know  whether  or  not 
it  would  be  advisable  to  introduce  a poison  clause  into  the 
Pharmacy  Bill  the  Society  hoped  to  carry  through  next 
session  ; but,  he  repeated,  something  must  be  done  to 
meet  the  public  views.  That  druggists  were  not  always  to 
blame  for  deaths  which  had  been  ascribed  to  their  careless- 
ness, was  well  shown  by  a case  which  he  believed  was 
referred  to  in  Dr.  Taylor's  Report.  It  was  that  of  a man 
w ho  bought  four  ounces  of  Epsom  salts  of  one  druggist, 
and  half  a pound  of  oxalic  acid  of  another.  He  then 
emptied  the  Epsom  salts  from  the  papers,  replaced  them 
with  oxalic  acid,  and  then  poisoned  himself.  The  sub- 
stitution was  afterwards  proved  by  the  circumstance  that 
some  crystals  of  Espom  salts  were  found  remaining  in  tho 
folds  of  the  paper,  and  thus  the  druggist  was  acquitted 
of  blame,  ana  the  fact  of  suicide  established.  The  case 
was  suggestive,  and  showed  what  frauds  druggists  were 
open  to.  With  regard  to  the  immediate  business  of  tho 
evening,  the  President  observed  that  it  afforded  him 
peculiar  pleasure.  It  was  always  pleasant  to  be  brought 
face  to  face  with  successful  men,  and,  moreover,  he 
thought  it  would  show  that  the  Society  was  working 
well,  and  had  worked  well. 

Professor  Redwood  then  presented  his  Report.  He 
said  that  after  performing  a similar  duty  for  twenty  years, 
he  found  it  difficult  to  find  anything  fresh  to  say.  He 
must  report  tho  same  good  conduct  and  diligence  on  tho 
part  of  the  pupils,  and  with  regard  to  their  progress  he 
must  remark  that  the  standard  at  these  examinations  had 
greatly  advanced.  Much  more  was  expected  of  pupils 
now  than  used  to  be  expected  ; the  questions  given  out 
were  much  more  difficult  than  they  were  twienty  years  ago. 
In  accounting  for  diminished  attendance  in  classes  and 
the  laboratory,  it  should  be  remembered  that  the  Society 
had  now  for  many  years  s^nt  out  numbers  of  qualified 
instructors,  and  that  candidates  came  from  them  ready 
prepared  to  past  the  examinations  of  the  Society.  On  the 
whole  the  retrospect  afforded  him  great  satisfaction. 
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Professor  Bentley  and  Dr.  Attfield  then  presented 
their  reports,  and  expressed  the  same  satisfaction  with  the 
progress  and  good  conduct  of  their  classes.  Bach  Pro- 
fessor read  the  prize  question*,  which  we  append 
Chemistry  anti  Pharmacy — fir.  Redwood. 

i.  What  are  the  respective  weights  of  a pint  of  each  of 
the  following  liquids  : — Rectified  spirit,  proof  spirit,  chlo- 
roform ? 

*.  What  is  the  meaning  of  the  term  “ specific  heat ;” 
how  is  the  specific  heat  of  bodies  determined ; and  what 
is  the  specific  heat  of  olive  oil  as  compared  with  water? 

3.  What  is  meant  by  the  term  14  dialysis  r 00  Describe  the 
method  of  conducting  the  process  to  which  this  name  is 
applied,  and  mention  some  of  the  results  which  have  been 
obtained  by  it. 

4.  Describe  the  preparation  and  properties  of  phospho- 
rus and  phosphoric  acid. 

5.  State  the  sources  from  which  bromine  is  obtained, 
and  describe  the  method  of  isolating  it,  and  also  its  pro- 
perties and  atomic  weight. 

6.  Name  the  body  represented  by  the  formula  CgNH, 
and  describe  its  properties  and  tests. 

7.  Give  the  atomic  formula  for  urea ; describe  the 
method  of  producing  it  artificially,  and  the  nature  of  the 
change  effected  by  tho  application  of  heat  to  it. 

8.  Describe  the  processes  of  the  British  Pharmacopoeia 
for  the  preparation  of  emetic  tartar  and  hydrochlorate  of 
morphia. 

Medal,  Mr.  Watts  ; Certificate  of  Honour,  Mr,  Bingley 
and  Mr.  Passmore  ; Certificate  of  Merit,  Mr.  Golding  and 
Mr.  Hcmmingson. 

Materia  Medial  and  Botany — Profetsor  Bentley. 

1.  Describe  the  physical  and  chemical  characteristics 
of  chlorophyll.  State  whero  it  is  found,  the  conditions 
favourable  to  its  development,  and  the  changes  which  it 
undergoes  at  the  different  seasons  of  the  year. 

i.  Define  the  following : — Bulb,  conn,  rhizome,  tuber, 
and  tubercule.  Mention  the  various  substances  of  the 
Materia  Medics  which  present  illustrations  of  them  re- 
spectively, and  name  the  plants  which  yield  them,  and  the 
natural  orders  to  which  they  belong. 

3.  Define  the  following  terms  Parasite,  epiphyte, 
serrate,  ligule,  cupule,  involucre,  panicle,  hypogynous, 
syngenesious,  isomerous,  gynandrous,  and  tetradynaraous. 

4.  What  ore  the  substances  required  for  the  support  of 
plant-life;  and  in  what  manner  are  they  taken  up  by 
plants  ? 

5.  Describe  the  physical  and  chemical  characteristics  of 
both  colchicutn  corm  and  seeds,  and  state  the  time  of  the 
year  in  which  they  should  be  collected  for  use. 

6.  Mention  the  officinal  plants  of  the  British  Pharma- 
copoeia derived  from  the  Jlanunculact*.  Mention  the 
botanical  and  geographical  sources  of  podophyllum 
rhizome,  and  describe  its  physical  and  chemical  charac- 
teristics. 

7.  Describe  the  physical  characteristics  of  croton  seeds ; 
state  their  botanical  and  geographical  source,  the  manner 
in  which  croton  oil  is  obtained,  and  the  differences  between 
Bast  Indian  croton  oil  and  English  Croton  oil. 

8.  Give  the  essential  characters  of  the  following  natural 
orders,  and  enumerate  the  officinal  plants  of  the  British 
Pharmacopeia  which  they  respectively  contain: — Cruel- 
fercc,  umbellifertc,  atropacete,  polvgonocece,  iridaccse,  and 
inelanthacete. 

Medal,  Mr.  Watts  j Certificate  of  Honour,  Mr.  Bingley 
and  Mr.  Passmore  ; Certificate  of  Merit,  Mr.  Hall,  Mr. 
Hcmmingson,  and  Mr.  Squire. 

Practical  Chemistry — Dr.  Attfield. 

x.  You  are  furnished  with  four  unlabelled  pharma- 
copceial  preparations  ; analyse  and  name  them. 

[The  preparations  were— 1.  White  precipitate ; 2.  Syrup 
uf  phosphate  of  iron  i 3.  Distilled  water ; 4.  Dilute  nitric 
acid.] 


2.  Examine  the  specimens  of  calomel,  sulphur,  sulphate 
of  quinine,  hydrochloric  acid,  and  chloroform,  supplied 
to  you,  and  report  on  their  quality. 

[The  calomel  contained  1 per  cent,  of  bichloride ; the 
sulphur  37  per  cent,  of  sulphate  of  lime;  the  quinine 
10  per  cent,  of  sulphate  of  quinidine;  the  hydrochloric 
acid  was  contaminated  with  arsenious  acid ; the  chloro- 
form was  pure.] 

3.  The  solutions  marked  A and  B may  contain  any  of 
the  ordinary  salts  used  in  medicine  ; analyse  them,  and 
state  the  result. 

[A.  Disulphate  of  quinine ; B.  Pcrchloridc  of  iron.] 

4.  The  powder  given  to  you  is  also  a mixture  of  medi- 
cinal salts  ; examine  it,  and  state  its  composition. 

[Bitarirate  of  potash  and  oxalic  acid.] 

Medal,  Mr.  Watts  ; Certificate  of  Honour,  Mr.  H.  W. 
Smith  ; Certificates  of  Merit,  Mr.  Goolden,  Mr.  Passmore, 
and  Mr.  Bingley. 

Thu  P&ssidbxt  then  presented  the  Pereira  Medal,  the 
highest  honour  the  Society  offered,  to  Mr.  Watts,  and 
expressed  his  hope  that  Mr.  Watts  would  meet  with  as 
much  success  in  the  active  pursuits  of  life  as  he  had  met 
with  in  his  career  as  a student. 

Mr.  Watts  briefly  returned  thanks  to  the  Professors  on 
the  part  of  the  students. 

The  other  prizes  distributed  were  as  follows  : — Her- 
barium Prizes. — Medal,  Mr  Thorne  ; Certificate  of  Merit, 
Mr.  Collycr.  Senior  Bell’s  Scholarship,  Mr.  Watts  ; 
Junior  do..  Mr.  Harris.  Minor  Examination  Prise  of 
Books,  equal  in  value  to  a/.,  Mr.  J.  Mayfield  (Miller’s 
••  Chemistry"). 

Professor  Balfoux,  of  Edinburgh,  then  addressed  a 
few  words  to  the  meeting  expressing  the  pleasure  he  felt 
at  being  present  on  the  occasion  ; and  the  satisfaction  he 
and  every  one  else  must  feel  at  the  result  of  the  examina- 
tions. These,  he  was  glad  to  see,  were  of  a decidedly 
practical  character,  os  all  examinations  of  the  kind  should 
be.  The  Edinburgh  branch  of  the  Society  was  pursuing 
a similar  course  with  great  success. 

As  the  usual  time  to  adjourn  had  not  arrived,  Dr. 
Aitfielu  read  a paper  entitled  41  Contributions  to  the 
History  of  Balsam  of  Peru  00  a report  of  which  we  defer. 


ACADEMY  OF  SCIENCES. 

October  3. 

The  second  part  of  a memoir  by  M.  Kuhlmann  41  On  the 
Crystalloyenic  Force”  was  read.  It  related  to  the  crystal- 
lisation of  metals,  the  formation  of  mineral  concretions, 
geodes,  and  arborizations  in  marbles,  agates,  &c.  Under 
the  first  of  these  divisions  the  author  spoke  of  the  mole- 
cular change  which  iron  subjected  to  concussions  under- 
goes, and  the  consequent  danger  to  the  axles  of  wheels. 
M.  Kuhlmann  asserts  that  boiler-plates  undergo  the  same 
change  from  the  concussions  of  ebullition,  and  hence  a 
frequent  source  of  explosions.  He  suggests  the  following 
simple  way  of  testmy  boiler-plates  : — Clean  a few  square 
inches  from  oxide,  and  polish  it  with  a fine  file.  Then  act 
on  the  surface  with  nitric  acid  for  some  minutes.  If,  after 
washing,  any  crystalline  structure  be  revealed,  M.  Kuhl- 
mann  thinks  it  will  be  well  to  have  the  boiler  tested  by 
hydraulic  pressure.  There  are  one  or  two  other  practical 
points  in  the  paper  to  which  we  shall  return. 

Another  paper  was,  44  On  the  Spontaneous  Decolor ization 
of  Tincture  of  Litmus ,”  by  M.  Meunier.  The  author  thinks 
this  is  due  to  the  action  of  microphytes. 


Vfessrs.  Church  Ill's  Literary  Announcements. 

— The  Messrs.  Churchill  write  to  correct  an  error  in  our 
paragraph  last  week.  The  44  Principles  and  Practice  of 
Medical  Jurisprudence,”  by  Dr.  Taylor,  is  on  entirely  new 
work,  and  not  a new  edition  of  the  Manual.  It  is  a sepa- 
rate and  complete  treatise  on  the  subject,  and  will  be  illus- 
trated with  numerous  woodcut*. 
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NOTICES  OF  BOOKS. 


Treatment  of  Coniumpt  ion ; with  Tie  marks  upon  the  Pro- 
ptrlics  and  Uses  of  various  Remedial  Agents.  By 
Matthew  Coknbb,  M.D.  London  : Hardwicke.  1864. 
Letters  on  the  Lungs,  be.,  Qc.  By  Ronr.nT  Huntrb,  M.D. 
With  a Preface  by  J.  J.  Maccbkgor,  M.D.,  8tc.  Lon- 
don: Mitchell  and  Co.  1864. 

Thebe  books  lie  beyond  our  critical  cognisance,  but  we 
regard  them  as  hopeful  signs  of  the  times,  notwithstanding 
the  wide  difference  of  opinion  which  exists  between  the 
two  writers.  Dr.  Corner  regards  consumption  as  a disease 
allied  to  rheumatism,  to  be  cured  mainly  by  the  adminis- 
tration of  carbonate  of  soda.  Dr.  Hunter  looks  on  the 
same  disease  ss  a purely  local  one,  caused  by  imperfect 
oxygenation  of  the  blood,  and  hence  to  be  cured  by  the 
inhalation  of  oxygen,  and  other  remedies  applied  topically 
in  the  same  way.  Wc  shall  leave  the  medical  profession 
to  decide  as  to  the  correctness  of  these  views,  and  conteut 
ourselves  with  stating  that  reuders  may  gather  hope  at 
leaBt  from  the  perusal  of  the  books,  and  patients  possibly 
benefit  from  the  adoption  of  the  remedies. 

Dr.  Corner's  book  contains  some  useful  hints  on  diet, 
ventilation,  and  other  hygienic  measures,  which  may  be 
attended  to  with  great  benefit.  The  letters  of  Dr.  Hunter 
are  written  in  a lively  style,  and  intended  for  popular 
leading ; and,  considering  the  commonness  and  fatal 
nature  of  the  diseases  of  which  they  treat,  we  hare  no 
doubt  they  will 'have  a wide  circulation. 


A Companion  to  the  British  Pharmacopoeia : comparing 
t r .v  rrnn*\  of  the  Various  Preparations  with  those  of 
the  L*  .-s  Edinburgh,  and  Dublin , United  States,  and 
other  Foreign  Pharmacopoeias  : with  Practical  Hints  on 
Prescribing.  By  Pktxb  Squibb,  F.L.S.  (Second 
Edition.)  London : Churchill  and  Sons.  1864. 

This  new  edition  of  Mr.  Squire’s  successful  book  is  so 
much  enlarged  and  improved  as  to  deserve  a separate 
notice  as  a new  work.  In  the  first  place,  the  size  has 
been  increased  by  forty-eight  pages— almost  a fourth  of 
the  original  work— by  the  addition  of  new  matter,  and 
without  disturbing  the  arrangement.  The  greater  part 
of  the  new  matter  consists  of  formulae  44  not  officinal,  for 
numerous  preparations  in  common  use,  and  so  giving  in- 
formation of  great  value  to  chemists  and  druggists. 

In  our  notice  of  the  first  edition  we  pointed  out  the 
distinctive  characteristics  of  the  book,  and  need  not  repeat 
them  here ; but  one  addition  has  been  made  which  must 
not  be  passed  over  without  commendation.  A complete 
index  has  been  added,  which  at  the  same  time  serves  as  a 
posological  table,  the  doso  being  appended  to  the  name 
of  every  internal  remedy,  whether  officinal  or  not.  We 
may  suggest  to  Mr.  Squire  en  passant  that  he  might  pub- 
lish much  of  the  new  matter  with  an  index  for  the  first 
edition  in  a separate  form  for  the  convenience  of  the  pur- 
chasers of  that  edition. 

We  have  only  to  add  that  Mr.  Squire  has  made  the  best 
book  on  the  British  Pharmacopoeia  much  better  and  more 
useful. 


Annalen  dtr  Chemie  tend  Pharmacia.  September,  1864. 
This  number  of  the  Annalen  contains  a paper  44  On  the 
Bromine  Compounds  of  *Nicotin,”  by  Dr.  Carl  llubcr. 
Bromine  acts  011  nicotine  with  great  violence  ; but  by 
operating  carefully  with  solutions  in  alcohol  or  ether  a 
Tariety  of  products  are  obtained.  The  author  has  deter- 
mined the  composition  of  some  of  these,  and  among  them 
a red  crystalline  mass  obtained  by  operating  with  etherial 
solutions  of  bromine  and  nicotine.  This  he  found  to  have 
the  composition  Cl0HiaN2Br4.  From  this  compound,  by 
treatment  with  potash  or  ammonia,  bromnicotin  C4aH12Br2Na 


is  obtained.  This  body  is  a weak  base,  which  precipitates 
most  metallic  oxides  from  these  solutions,  and  forms  crys- 
tallisable  compounds  with  acid  salts.  The  author  also 
describes  a compound  of  hydrobromic  acid  and  bromnico- 
tin.  A short  notice  is  also  given  of  the  iodine  compounds 
of  nicotin. 

The  next  paper  is  by  C.  Oeser,  **  On  Pimento  OiV ' 
E.  Dollfus,  in  a paper  " On  Otyle  Compounds”  describes 
the  acetate,  butyrate,  and  valerianate  of  cetyle,  and  also 
cetyl* aldehyd.  A.  Baeyer  gives  a continuation  of  his 
" Researches  on  the  Uric  Acid  Group.”  Toliens  and  Fittig 
communicate  an  interesting  paper  u On  the  Synthesis  of 
Hydrocarbons  of  the  Beneole  Series,”  and  describe  the 
methods  of  obtaining  methyl-phenyl,  ethyl-phenyl, 
and  amyl-phenyl.  Methyl-phenyl  the  authors  consider 
identical  with  toluol.  They  combat  some  of  the  views 
expressed  by  Schorlemner  in  liis  paper  on  alcohol  radicals, 
and  express  their  belief  in  the  possibility  of  preparing  all 
the  radicals  of  the  ethyl  series  from  the  benzol  series. 

A paper  by  Dr.  Moldenhaucr  follows  44  On  the  Substitu- 
tion Products  of  Olycerinic  Acid."  From  this  acid  he 
obtained  iodopropionic  acid,  and  from  the  latter  he 
procured  hydroacrylic  and  lactic  acids.  By  the  dry  dis- 
tillation of  glycerinic  acid  the  author  procured  pyrotartaric 
acid  and  pyrotartaric  anhydride. 

Dr.  A.  Beyer  describes  the  composition  and  properties 
of  44  Orygummic  Acid ” obtained  by  Reichardt  in  the 
reaction  of  oxide  of  copper  and  potash  on  sugaT.  He 
regards  it  a tribasic  acid,  having  the  formula  CcllbO,4. 

A short  paper  by  O.  Popp  gives  44  A Method  of  Separat- 
ing Cerium  Jrom  Lanthanum  and  Didymium”  which  we 
shall  give  at  length.  The  same  author  describes  a peroxide 
of  nickel  and  of  cobalt,  which  he  obtains  by  treating  a 
salt  of  the  first  metal  with  acetic  acid,  and  then  adding 
hypochlorite  of  soda.  On  boiling  such  a mixture  the 
peroxide  of  nickel  separates  as  a deep  blue  coloured 
powder.  A similar  solution  in  the  case  of  cobalt  requires 
the  addition  of  an  alkaline  carbonate  to  precipitate  the 
peroxide  in  the  form  of  a dark  greenish  brown  powder. 
In  another  paper  Popp  gives  reasons  for  believing  that 
wasium  oxide,  as  described  by  Bahr,  is  a mixture  of  y ttria 
and  oxide  of  cerium.  Delafbntaine,  in  a short  notice 
44  On  Wasium, " states  his  belief  that  wasium  is  identical 
with  cerium.  Kaemmercr,  in  another  short  paper,  gives 
lus  reasons  for  believing  that  the  acid  he  discovered  and 
uunied  isumalic  is  not  identical  with  digly colic  acid,  as  is 
supposed  by  Fricdd  and  by  Hcintz.  The  other  papers  in 
this  Journal  have  already  appeared  either  in  abstract  or  at 
length  in  the  Chemical  News.. 

Journal  fur  Praktisches  Chemie.  September,  1864. 
Thb  number  opens  with  a paper  44  On  the  Quantitative 
Estimation  of  Fluorine  in  some  Bohemian  Minerals ,”  by 
Kobell.  Another  follows  by  Dr.  Zangerle,  entitled 
44  Chemical  Researches  on  the  Mineral  Waters  of  Tiefen- 
bach,”  All  the  other  papers  of  any  interest  have  already 
been  noticed  in  the  Chemical  News. 


The  American  Journal  of  Science  and  Arte.  September, 
1864. 

The  chemical  papers  in  this  number  of  Silliman's  Journal 
include  a continuation  of  Mr.  Sterry  Hunt's  44  Contribu- 
tions to  Lithology ,"  in  which  he  gives  snalyses  of  various 
Canadian  rocks.  Some  44  Notes  on  the  New  Almaden 
Quicksilver  Mines,”  by  R.  Silliman,  jun.,  will  bo  of  inte- 
rest to  miners.  The  author  shortly  describes  the  simple 
process  and  apparatus  employed  in  distilling  the  mercury 
which  in  San  Francisco,  it  seems,  sells  for  75c.  per  lb., 
while  in  London  and  New  York  it  only  fetches  from  40c. 
to  50c.  per  pound.  The  process  is  simple  distillation  from 
large  brick,  furnaces,  capable  of  holding  60,000  to  100,000 
lbB.  of  the  ore.  The  condensers  arc  lofty,  capacious 
chambers  of  masonry.  Under  the  furnaces,  which  oro 
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built  upon  brick  arches,  are  plates  of  iron,  to  present  loss 
of  mercury.  Before  this  precaution  was  adopted,  much 
of  the  metal  was  lost  in  the  earth,  and  in  a single  year 
2000  bottles  were  recovered  from  the  foundations  of  two 
furnaces.  Professor  Norton  continues  his  paper  “ On 
Molecular  Phytic*”  and  in  this  part  gives  his  theory  of 
crystallisation,  to  which  we  may  refer  on  another  occasion. 
There  are  also  some  novel  views  on  some  of  the  pheno- 
mena of  light*  heat,  and  electricity.  Mr.  Carey  Lea  con- 
cludes his  “ Sot**  on  the  Platinum  Metal*”  devoting  this 
part  to  the  " Reaction*  of  the  Platinum  Metal*,”  and  giving 
" characteristic  criteria  for  all  those  cases  in  which  it  has 
been  considered  most  difficult  to  discriminate"  between 
the  metals.  The  paper  is  of  great  practical  value,  and 
we  shall  publish  it  entire.  There  are  several  other  papers 
of  great  value  on  different  branches  of  science,  and  the 
present  number  fully  sustains  the  high  character  of  the 
journal. 


NOTICES  OP  PATENTS. 

Cummunlc*t*d  by  Ur.  VaicUan,  1’Atcvr  Aorsr,  $4,  Chanesry 
Lane,  W.C. 

Grant * of  Provitional  Protection  for  Six  Month*. 

136a.  Frederick  Oldfield  Ward,  Hertford  Street,  Mayfair, 
Middlesex,  “ Improvements  in  the  manufacture  of  chromic 
acid  and  chromates."— Petition  recorded  June  1,  1864. 

taaa.  James  Williams,  Broad  Quay,  Bath,  Somerset- 
shire, “Improvements  in  apparatus  connected  with  fer- 
menting, charging,  cleansing,  or  tunning  vessels,  casks,  or 
vats." — Petition  recorded  September  12,  1864. 

2230.  Harold  Potter,  of  Manchester,  “ Improvements  in 
bleaching  fibrous  substances." — Petition  recorded  Sep- 
tember 13,  1864. 

2152.  Alfred  Vincent  Nugent,  Chancery  Lane,  Middle- 
sex, “ An  improved  mode  of,  and  apparatus  for,  preventing 
incrustation  in  steam  boilers." — A communication  from 
George  Tracy  Parry,  Philadelphia,  U.S.A. 

2256.  Manuel  Leopold  Jonas  Lavater,  Bath-street, 
Newgate-street,  London,  “ Improvements  in  the  manufac- 
ture of  driving  straps  or  belting,  and  of  tubes  of  vulcanised 
india-rubber,  and  also  in  the  manufacture  of  the  helical 
coils  of  wire  commonly  inserted  in  vulcanised  india- 
rubber  tubes,  also  in  desulphurising  articles  of  vulcanised 
india-rubber." — Petitions  recorded  September  15,  1864. 

2260.  John  Hawkins  Simpson,  Kilmeena,  Ireland,  “Im- 
provements in  printing  by  electricity  for  telegraphic  and 
other  purposes." — Petitiun  recorded  September  16,  1864. 

2276.  John  Henry  Johnson,  Lincoln's  Inn  Fields, 
Middlesex,  “ Improvements  in  artificial  fuel." — A com- 
munication from  Paul  Baudot,  Paris,  France. 

2278.  Frederick  Yates,  Birmingham,  Warwick,  “ Im- 
provements in  the  manufacture  of  iron  and  steel." — A 
communication  from  Dr.  Adolph  Gurlt,  of  Bonn,  Prussia. 

2282.  John  Hamilton  Burns,  Glasgow,  Lanark,  N.B., 
“ Improvements  in  the  distillation  of  volatile  minerals, 
vegetable  and  other  organic  matters." — Petitions  recorded 
September  17,  1864. 

2289.  Augustus  Figge,  Kensal  Green,  Middlesex,  “ Im- 
provements in  the  construction  of  safety-match  and  fusee 
boxes." 

2294.  Richard  Archibald  Broom&n,  Fleet  Street,  London, 
" Improvements  in  the  manufacture  of  phosphuret  of  iron, 
phosphate  of  lime,  and  alkaline  phosphates." — A com- 
munication from  Edouard  Aubertin,  Paris,  France.— Peti- 
tions recorded  September  19,  1S64. 

2298.  William  Laurence,  Cornwall  Villas,  Paddington, 
Middlesex,  “ Improvements  in  apparatus  for  mashing  and 
for  cooling  worts  and  other  liquids." 

2310.  Edmund  Smith,  Hamburg,  Germany,  “Improve- 
ments in  wet  gas  meters." — Petitions  recorded  September 
20,  1864. 


2320.  Edward  Young,  Oughtibridge,  near  Sheffield, 
Yorkshire,  “ Improvements  in  the  manufacture  and  appli- 
cation of  fire-resisting  cements  and  materials."— Petition 
recorded  September  21,  1864. 

2329.  Thomas  Walker  and  Thomas  Ferdinand  Walker, 
Birmingham,  Warwickshire,  “Improvements  in  means  or 
apparatus  for  the  utilisation  of  sewage  matters,  part  of 
which  improvements  is  applicable  to  raising  and  forcing 
other  fluids." — Petition  recorded  September  22,  1864. 

2339.  William  Palmer,  jun.,  Southweald,  Essex,  '‘Im- 
provements in  the  manufacture  of  candles."— Petition 
recorded  September  3,  1864. 

2359.  Lewson  Alexander  and  William  Bryer  Nation, 
West  Ham  Lane,  West  Ham,  Essex,  “ A mode  of  sepa- 
rating the  pitch  and  spirituous  oils  from  all  matters  con- 
taining them." — Petition  recorded  September  26,  1864. 

Notice*  to  Ptoceed. 

1335.  Thomas  Drew,  the  elder,  Derby  Villa,  Tranmere 
Park,  Birkenhead,  “Improvements  in  the  manufacture  of 
paper,  papier-mdche,  and  millboard." 

1342.  William  Henry  Newton,  Chancery  Lane,  Middle- 
sex, " Improvements  in  the  treatment  of  the  low  or  poor 
products  obtained  in  the  manufacture  or  refining  of 
sugar."— A communication  from  Eug6ne  Bertholomev, 
Rue  St.  Sebastien,  Paris,  France.  — Petitions  recorded 
May  30,  1864. 

1349.  James  Young,  Bucklersbury,  London,  “ Improve- 
ments in  the  treatment  or  distillation  of  bituminous  sub- 
stances. "—Petition  recorded  May  31,  1864. 

1366.  Oscar  Eugen  Prieger,  Bonn,  Prussia,  at  present 
residing  at  Manchester,  “The  manufacture  of  feno-man- 
ganese  and  cupro-manganese,  or  alloys  thereof,  with  other 
metals." — Petition  recorded  June  2,  1864. 

1507.  William  Clark,  Chancery  Lane,  Middlesex,  "Im- 
provements in  apparatus  for  washing  or  dyeing  skein*  of 
thread,  silk,  cotton,  or  other  fibrous  materials." — A com- 
munication from  Claude  Viret,  Boulevart  St.  Martin, 
Paris. — Petition  recorded  June  17,  1864. 

2223.  Henry  Craven,  Baildon,  Edinburgh,  “Improve- 
ments in  the  manufacture  of  inks  or  writing  fluid*,  to  be 
used  with  certain  kinds  of  paper,  for  the  prevention  of 
fraudulent  alterations  in  bankers*  drafts,  notes,  cheque*, 
and  other  documents  in  which  it  is  important  to  avoid 
alteration  or  erasure."— Petition  recorded  September  u, 
1864. 


CORRESPONDENCE. 


Continental  Science. 

Paris,  October  11. 

M.  Richtxk,  of  Stuttgard,  has  devised  a novel  means  of 
extracting  the  juice  from  grapes.  Instead  of  prc**in| 
them  in  the  ordinary  way,  he  puts  them  in  a drum  pro- 
vided with  a suitable  Btroiner,  nnd  rotating  at  the  rate  of 
loco  or  1500  times  a minute.  The  process  is  said  to  have 
the  following  advantages  over  the  ordinary  method  ' The 
time  required  for  the  operation  is  greatly  lessened,  tbe 
whole  of  the  must  from  1 cwt.  of  grapes  being  obtained  in 
five  minutes  ; the  quantity  of  juice  is  increased  by  5 or  6 
percent.;  “stalking"  is  rendered  unnecessary;  and  the 
agitated  must  is  so  mixed  with  air  that  fermentation  begin* 
comparatively  soon. 

Physicists  of  the  most  modem  school  have  been  somewhat 
scandalised  at  M.  Dumas  for  using  the  term  “ether"  i» 
•peaking  of  heat,  light,  electricity,  and  magnetism  in  Ms 
otherwise  magnificent  report  on  the  progress  of  electrical 
science  lately  published  in  the  MoniUur  on  the  occasion  of 
the  award  of  the  50,000  francs  prize  to  M.  Ruhmkovffi 
Co*mo*  is  very  hard  on  M.  Dumas  for  using  the 
expression,  and  compares  the  ether  theory  with  some  old 
theatrical  effect  w hich  lias  lost  its  brilliancy,  and  ought  to 
be  put  away  to  rot  in  obscurity. 


I9‘ 


Correspondence. 


A discovery  of  a very  interesting  character  has  just 
taken  place  at  Pompeii.  In  examining  a certain  small 
street  M.  Fiorelli  perceived  under  a mass  of  rubbish  a 
number  of  hollow  places  containing  vestiges  of  bones.  It 
immediately  occurred  to  him  that  these  hollows  must 
have  once  contained  the  bodies  of  which  the  remaining 
bones  formed  part.  He  accordingly  caused  casts  of  the 
holes  to  be  taken,  by  filling  them  with  plaster  of  Paris, 
and  was  rewarded  by  obtaining  almost  perfect  represen- 
tations of  four  human  bodies,  in  which  the  clothes,  flesh, 
and  hair  were  reproduced  with  startling  exactitude.  One 
of  the  bodies  is  that  of  a woman,  near  which  was  found 
several  pieces  of  money  and  some  jewels,  evidently  showing 
that  tho  unfortunate  creature  had  been  overwhelmed  as 
ahe  was  flying  with  her  worldly  treasures.  The  head-dress 
and  the  texture  of  her  clothes  are  perfectly  distinguishable. 
The  left  arm  is  raised,  and  the  fingers  are  stiffened  in 
an  attitude  of  agony.  The  other  bodies  are  those  of 
another  woman  and  a little  girl,  apparently  mother  and 
daughter,  the  fourth  being  that  of  a soldier.  The  stomachs 
of  all  four  are  greatly  swollen,  the  mouths  being  open,  as 
if  they  had  been  drowned.  This  gives  the  notion  that 
the  eruption  must  have  been  followed  by  a shower  of 
water. 

The  Sociiti  Imperials  cf  Agriculture  has  offered  a prise 
of  zooo  francs,  to  be  given  in  1867,  for  the  best  analyses  of 
the  following  woods  : — Oak  (heartwood)  of  the  age  of  at 
least  forty  years  (quercus  robur  or  pedunculata ) ; ash  (fraxi- 
fiu«  excelsior),  of  the  age  of  at  least  twenty-five  years — 
the  whole  of  the  wood  except  the  liber  and  bark ; pine 
(pinus  maritima  or  silvestris)  of  the  same  ago,  and  poplar 
{populus  tremula  or  alba)  of  the  ago  of  twenty  years. 
Analyses  of  the  same  trees  five  years  old  are  also  to  be 
made,  with  the  view  of  comparing  the  composition  of 
wood  of  different  ages.  Specimens  of  the  woods  and  of 
the  principles  obtained  from  them,  must  be  sent  with 
each  paper. 

M.  le  Verrier  is  about  to  cause  meteorological  observa- 
tions to  be  made  in  all  the  normal  departmental  schools 
throughout  the  country.  M.  Charifcre,  a well-known  meteo- 
rologist, is  up  in  arms  about  this,  and  declares  that  if 
country  schoolmasters'  observations  are  to  be  relied  upon, 
he  will  break  his  instruments  and  never  make  an  observa- 
tion again.  This  is  vulgarising  science  with  a vengeance. 

In  absence  of  any  more  interesting  news,  let  me  send 
you  a little  scandalous  anecdote,  which  you  must  take 
cum  grano — cupri  iulphatis. 

Not  quite  one  hundred  years  ago  the  proprietor  of  the 
largest  electro-metallurgical  establishment  near  Paris  ad- 
dressed a most  respectful  letter  to  the  French  Academy, 
requesting  that  a commission  might  be  sent  to  inspect  his 
factory  and  report  upon  his  process  for  depositing  copper 
on  cast  or  wrought  iron  objects,  such  as  lamp- posts, 
statues,  fountains,  & c.  He  sent  a number  of  specimens 
with  the  letter,  but  the  Academicians  either  did  not  know 
or  had  forgotten  the  great  encouragement  that  M.  Cinque- 
fitoiles  had  received  from  the  Emperor,  and  they  left  the 
meeting  without  looking  at  what  had  been  sent  for  their 
inspection.  However,  in  a few  days  it  occurred  to  some 
one  that  the  Emperor  had  taken  this  manufacturer  under 
his  particular  patronage,  and  had  been  over  his  works 
several  times.  A commission  was  at  once  appointed,  with 
a president,  and  secretary,  and  reporter,  &c.,  &c.,  &c. 
They  called  at  the  works,  inspected  the  process,  praised 
everything  they  saw,  and  wandered  about  the  place  for 
several  hours.  At  last  the  reporter,  who  is  an  illustrious 
professor,  and  the  author  of  a standard  **  Trailf  do  Phy- 
sique,** caught  sight  of  a workman  varnishing  a lamp- 
post  before  putting  it  into  the  copper  bath.  The  reporter 
asked  the  manufacturer  what  was  the  intention  of  this 
apparently  useless  operation.  The  manufacturer  replied 
that  if  objects  in  iron  were  not  varnished  and  then  black- 
leaded,  a good  deposit  could  not  be  obtained.  The  man 
of  science  smiled,  and  reminded  the  manufacturer  that  old 


birds,  especially  scientific  ones,  were  not  to  be  caught 
with  chaff.  If  the  manufacturer  would  only  buy  his 
" Traitb  de  Physique,”  he  would  see  that  it  was  only 
necessary  to  blacklead  the  iron  article  to  obtain  a perfect 
deposit.  The  reporter  then  related  the  joke  to  his  col- 
leagues, who  laughed  and  pitied  the  ignorance  of  the  poor 
manufacturer,  who  in  the  meantime  had  picked  up  a 
piece  of  cast  iron,  and  was  blackleading  it  as  if  his  life 
depended  on  it.  The  blackleaded  iron  was  put  into  the 
copper  bath  and  connected  with  the  battery.  A beautiful 
rose- coloured  film  of  copper  spread  over  the  metal,  and  a 
triumphant  smile  over  the  faces  of  the  lookers  on.  But 
shortly  the  rose-coloured  copper  changed  to  a dirty  brown 
powder,  and  the  triumphant  smile  to  a look  of  perplexity. 
The  surface  of  the  iron  at  the  end  of  ten  minutes  consisted 
of  nothing  but  a dirty  brown  mixture  of  powdery  copper 
and  decomposed  cast  iron.  The  members  of  the  Commis- 
sion suddenly  recollected  that  they  all  had  particular  ap- 
pointments in  different  parts  of  Paris,  and  made  a precipi- 
tate retreat  from  the  factory.  Strange  to  say,  although  a 
great  number  of  notes  were  taken,  no  report  has  ever 
appeared,  and  the  succeeding  editions  of  the  “ Traitt  de 
Physique  **  still  contain  the  same  erroneous  assertion  that 
by  merely  blackleading  cast  or  wrought  iron  it  may  be 
covered  with  copper  to  any  thickness  by  plunging  it  into 
a bath  of  sulphate  of  copper,  and  making  it  the  cathode 
of  a voltaic  series. 


Position  of  Chemists  and  Druggists. 

To  the  Editor  of  the  Chemical  News. 

Sin, — I was  pleased  to  see  you  drawing  particular  atten- 
tion to  the  address  of  Mr.  Deane  at  the  Pharmaceutical 
Conference.  In  that  address  he  states  the  case  of  the 
chemist  with  great  fairness  and  honest  boldness.  Mr. 
Deane  is  one  of  the  leaders  of  the  Pharmaceutical  Society 
who  has  neveT  toadied  to  the  “ needless  jealousy  ” of  pro- 
fessional men,  but  has  always  contended  for  the  legitimate 
rights  of  the  chemist  and  druggist.  A great  effort  has 
been  made  to  raise  a storm  of  obloquy  against  us,  for  a 
failing  which  probably  happens  less  often  to  us  than  to 
prescribers.  These  have  an  advantage  which  compounders 
unfortunately  cannot  command.  Some  one  comes  after 
them  who  can  correct  their  blunders.  I,  for  example, 
have  had  some  experience  in  dispensing — as  much  as  most 
indeed, — and  I am  not  conscious  of  having  caused  the 
death  of  a single  individual.  But  1 am  confident  that  I 
have  saved  more  than  a dozen  lives  by  detecting  the  mis- 
takes of  prescribers.  I need  not  draw  examples  for  my 
own  experience  from  circumstances  which  happened  years 
ago,  but  I will  take  two  instances  which  have  come  under 
my  notice  lately.  Going  into  a West  End  shop  not  many 
months  ago,  I was  shown  a prescription  in  which  a phy- 
sician had  ordered  morph,  hydrochlor.,  gr.  iij.  ; ext. 
hyoscyam.,  gr.  ss.,  to  be  taken  at  bed*  time.  The  blunder 
was  apparent  enough,  but  none  the  less  a blunder.  Only 
a few*  days  ago  my  attention  was  called  to  another  pre- 
scription, to  which  I must  not  now  refer. 

The  number  of  accidental  poisonings  quoted  by  the 
Medical  Officer  of  the  Privy  Council  is  very  large,  and,  as  he 
remarks,  the  actual  number  is  probably  larger.  41  A general 
practitioner,”  as  Mr.  Deane  said,  " may  and  does  make 
numberless  mistakes  with  impunity,  because  the  facts  are 
confined  to  himself  and  his  own  surgery.”  I could  tell  of 
a few,  but  I do  not  wish  to  throw  stones.  But  there  is 
one  advantage  which  the  general  practitioner  has  oTer 
the  chemist  to  which  Mr.  Deane  did  not  allude — namely, 
that  the  former  can  sign  certificates  of  death  for  his 
patients.  Perhaps  if  druggists  could  do  the  same  for 
their  customers  accidental  poisonings  would  be  somewhat 
fewer. 

Moreover,  the  statement  in  the  Government  Officer's 
Report  is  likely  to  create  a very  falso  impression,  since 
these  “ accidental  poisonings  ” must  necessarily  include 
all  the  accidents  in  manufactories  as  well  as  such  cases 
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as  those  related  by  Mr.  Deane ; and  yet  they  are  all  thrown 
down  at  the  door  of  the  chemist  and  druggist.  This  is 
manifestly  unfair,  and  I must  ask  your  aid  in  exposing 
the  unfairness.  I am,  &c. 

A Chemist  and  Dbugdikt. 

London,  October  io. 


A Query. 

To  the  Editor  of  th«*  Chemical  News. 

Kir, — Would  you  allow  me,  through  tho  medium  of 
your  valuable  paper,  to  ask  the  following  question  : — Iron 
wire,  when  under  the  influence  of  a sulphuric  acid  hath 
(or  vitriol),  diluted,  is  cleansed  to  a silvery  brightness  ; but 
n portion  of  late  coming  under  my  notice,  instead  of  leav- 
ing the  bath  bright  as  usual,  came  out  with  a dull  black 
colour,  and  will  not  in  consequence  take  the  rinc  bath,  or 
what  is  more  commonly  called  the  galvanising  bath.  Some 
wire  iron  in  the  same  bath  came  out  with  the  proper 
colour — i.e.,  a silvery  lustre.  Now,  if  you  or  any  of  your 
numerous  readers  can  tell  me  what  the  iron  contains  to 
cause  the  dull  black  colour,  I shall  ever  feci  grateful. — I 
am,  kc.  Ax  Old  Subscribes. 


MISCELLANEOUS. 

New  American  Process  for  ileparatlngr  Oold 
and  Mirer. — Mr.  E.  Balbuck,  of  Newark,  U.S.,  proposes 
to  melt  the  lead  which  contains  the  gold  and  silver  in 
a furnace  with  an  inclined  hearth,  and  then  to  draw  it  off 
into  b kettle  containing  a proper  quantity  of  zinc  to  take 
up  its  silver  and  gold.  After  being  sufficiently  stirred  for 
this  to  be  effected,  the  mixture  of  lead,  silver,  gold,  and 
zinc  is  cast  into  pigs  and  remelted  in  a furnace,  with  an 
inclined  hearth,  at  a low  heat,  sufficient  to  cause  the  lead 
to  melt  and  run  off,  hut  not  sufficient  to  melt  the  zinc, 
silver,  and  gold. — Mining  and  Smelting  Mag. 

ilowdltclf*  New  Hydrocarbon  Ught. — A new 
method  of  carburetting  coal  gas,  the  invention  of  the 
Bev.  W.  R.  Bowditch,  was  shown  in  London  for  the 
first  time  on  Wednesday  last.  The  method  differs  from 
all  others  hitherto  in  use,  tho  inventor  employing  naptha- 
line and  the  heaviest  hydrocarbons  as  the  carburetting 
agents.  These  are  placed  in  a gas-tight  metallic  box  into 
which  are  soldered  two  gas-pipes,  one  for  conveying  gas 
into  the  box,  and  the  other  for  conveying  gas  and  vapour 
out  of  the  box  to  tho  burner.  The  burner  is  fixed  to  the 
outlet  pipe,  and  so  placed  that  when  gas  is  being  burnt,  the 
hotair  from  the  gas  flame  must  impinge  upon  the  box.  This 
box  is  provided  with  a scrcw-plug  through  which  the 
hydrocarbon  is  put  into  it,  and  this  plug  is  closed  during 
use.  The  box  being  supplied  with  hydrocarbon,  is  con- 
nected with  any  ordinary  gas-fitting,  and  the  gas  is 
lighted.  At  first,  the  gas  passes  over  the  surface  of  the 
hydrocarbon  without  being  affected,  but  when  the  tem- 
perature has  risen  sufficiently  to  convert  the  hydrocarbon 
into  vapour,  the  passing  gns  carries  with  it  a quantity  of 
the  vapour,  and  the  flame  becomes  highly  illuminating, 
the  illumination  being  proportional  to  the  quantity  of 
vapour  present  in  the  flame.  As  mny  be  imagined,  the 
increase  of  hght  is  enormous,  and  from  the  experiments 
we  witnessed  we  believe  the  following  extract  understates 
the  results  : — *•  In  London,  icoo  feet  of  gas  costs  4s.  fid., 
and,  as  burnt  in  flnt-flame  burners,  gives  the  light  of  i$o.t 
candles.  An  addition  to  this  of  4*  lbs.  of  carbolenc  (as 
the  inventor  styles  tho  oils  employed)  (costing  about  91I.) 
raises  its  light  to  that  of  7500  candles.  In  other  words, 
5000  feet  of  common  ga*  give  the  light  of  7500  candles,  nt 
a cost  of  1 /.  zs.  fid.,  whereas  the  a*me  light  may  be 
obtained  from  1000  feet  of  carlmretted  gas  at  a cost  of 
5*.  3d.,  being  a saving  of  17s.  3d.  upon  each  5000  feet  of 
gas/*  The  apparatus  we  should  say  is  perfectly  safe,  and 
gives  no  trouble.  A great  advantago  of  the  light  is  the  I 
perfect  steadiness  of  the  flame. 


A Method  of  Dyeing-  Mom  Green. — Before  being 
employed  for  artificial  flower  making,  or  similar  purposes, 
moss  should  be  dyed  green,  and  this  is  effected  by  the 
following  process: — Boil  about  2 litres  of  water,  and  pour 
into  it  o kil.  'oifi  of  picric  acid,  and  a proper  quantity  of 
carmine  indigo.  Vary  this  quantity  according  to  the 
shade  of  green  desired,  adding  picric  acid,  to  obtain  a 
lighter  tint.  Tie  the  moss  in  small  bundles,  and  plunge 
the  upper  part  into  the  boiling  dye  for  about  a minute, 
then  dry  it. — Moniteur  Scienti/ique,  vi.  667,  64. 

Lunar  Ncsscry. — Mr.  Jatnes  Nasmyth  contributes  to 
the  Journal  of  Science  au  article  on  the  “ Physical  Aspects 
of  the  Moon’s  Surface,”  in  which  he  thus  describes  one  of 
the  scenes  that  would  present  themselves  to  a terrestrial 
spectator  if  he  were  placed  on  the  surface  of  the  iuooq 
0 Among  the  many  terribly  sublime  scenes  with  which  the 
moon’s  surface  must  abound,  none  can  be  grander  than 
that  which  would  present  itself  to  the  spectator,  were  he 
placed  inside  one  of  these  va»t  volcanic  craters  (Tycho,  for 
instance),  surrouuded  on  every  side  by  the  most  terrific 
evidences  of  volcanic  force  in  its  wildest  features.  In  such 
a position  he  would  have  before  him,  starting  up  from  the 
vast  plane  below,  a mighty  obelisk-shaped  mountain  of 
some  9000  feet  in  height,  costing  its  intense  black  shadow 
over  the  plateau  ; and  partly  up  its  slope  he  would  see  an 
amphitheatrical  range  of  mountains  beyond,  which,  in 
spite  of  their  being  about  forty  miles  distant,  would  appear 
almost  in  his  immediate  proximity  (owing  to  the  absence 
of  that  1 aerial  perspective  ’ which  in  terrestrial  scenery 
imparts  a softened  aspect  to  tho  distant  object),  so  near, 
indeed,  as  to  reveal  every  cleft  and  chasm  to  the  naked 
eye ! This  strange  commingling  of  near  and  distant 
objects,  tho  inevitable  visual  consequence  of  the  absence  of 
atmosphere  or  water,  must  impart  to  lunar  scenery  a ter- 
rible aspect— a stern  wildness,  -which  may  aptly  be  termed 
unearthly.  And  when  we  seek  to  picture  to  ourselves,  in 
addition  to  the  lineaments  and  conditions  of  the  lunar 
landscape,  tho  awful  effect  of  nn  absolutely  black  firma- 
ment, in  which  every  star,  visible  above  the  horizon, 
would  shine  with  a steady  brilliancy  (all  causes  of  scin- 
tillation or  twinkling  being  absent,  as  these  effects  are  due 
to  the  presence  oi  variously  heated  strata  or  currents  in 
out  atmosphere),  or  of  the  vivid  and  glaring  sunlight,  with 
which  wc  have  nothing  to  compote  in  our  subdued  solar 
illumination,  made  more  striking  by  the  contrast  of  an 
intensely  black  sky  ; if,  we  say,  we  would  picture  to  our- 
selves the  wild  and  unearthly  scene  that  would  thus  be 
presented  to  our  gaze,  we  must  search  for  it  in  the  recol- 
lection of  some  fearful  dream.” 
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• • All  Editorial  Cbmmumeations  arc  to  be  uddro*4w*d  to  the  Eortos, 
and  Adrertism tents  and  Buiiiim  QNinnuiu-etioiii  to  Ibe  PreusMift,  *t 
the  Office,  t,  Wine  Office  Court,  Fleet  Street,  London,  E C, 


*,*  In  publiftbintr  letter*  from  our  Correspondents  we  do  not  thereby 
adopt  the  view#  of  the  writers.  Cur  intention  to  give  both  aideaaf  * 
uestion  will  frequently  oblige  us  to  publish  opinions  with  which  w« 
o not  agree. 


Vol.  IX.  of  the  Chemical  News,  containing  a copious  Index,  is  now 
rea-iy.  price  10*.  8d  , by  |«o*t,  11#.  id.,  handsomely  bound  in  cloth, 
gokldettered  'I  he  rate*  for  Hurting  may  bo  obtained  at  our  Otbr*. 
price  1*.  6d.  Subocribi-rs  may  hate  tb«r  copies  bound  for  *».  6«L|< 
Milt  to  our  Office,  or,  if  accompanied  by  a Cloth  ca*o,  for  ia.  Vela.  I- 
and  II.  arc  out  of  print-  All  tho  otl« r*  are  kept  instock,  ml- 
commenced  on  July  i,  18A4,  and  will  bo  complete  in  16  numbers. 


A.  i?.— Common  salt  it  the  beet  thing  to  u«e. 

A.  B.  A— Tho  only  edition  was  published  in  i8fZ  by  Van  Voorst. 

W.  J.  AV. — Loiter  has  been  sent.  I>r  P.  Oraee  Calvert's  Canter 
Lecture*  were  published  in  N<>*.  340—219. 

Pool ■$  R ecti iiJ. — Companion  to  tho  Hritinh  rhonuaeeporia.  beeoo'l 
Edition. 

Received.— C.  Tomlinson  Messrs.  Churchill;  G.  F.  Rod  well ; F. 
Squire. 
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The  Action  oj  Sulphurous  Acid  on  Sulphur , 
ly  M.  Berth elot. 

According  to  a recent  observation  of  M.  Geitner,  pupil 
of  M.  Wohler,  a watery  solution  of  sulphurous  acid, 
heated  toioo®,decomposcsinto*ulphurandsulphuricacid. 

On  repeating  this  experiment,  which  was  successful 
oven  between  160®  and  1800  (sixty-four  hours  of  re- 
action*), I proposed  to  examine  the  nature  of  the  sulphur 
produced.  Treated  by  sulphide  of  carbon  it  separated 
into  two  parts,  a soluble  and  crystallisable  kernel,  with 
an  insoluble  envelope,  the  weight  of  tho  envelope  being 
much  less  than  that  of  the  kernel. 

The  formation,  under  these  circumstances,  of  insoluble 
sulphur  is  deserving  of  attention,  for  it  is  formed  under 
the  influence  of  very  slow  cooling — from  i6o°  to  the 
ordinary  temperature.  Now,  under  these  conditions,  the 
soluble  sulphur  is  entirely  transformed  into  crystallisable 
sulphur.  It  is  evident  that  one  of  the  products  in  con- 
tact with  the  insoluble  sulphur,  water,  sulphurous  or 
sulphuric  acid,  has  effected  its  preservation. 

From  the  following  experiments  it  would  appear  that 
sulphurous  acid  possesses  this  property 

i.  An  aqueous  solution  of  sulphurous  acid  heated  to 
between  i iow  and  1 150  with  octahedric  sulphur  during 
several  hours,  yielded  a melted  globule.  After  cooling 
it  was  found  that  the  outer  part  of  the  globule  was 
formed  of  insoluble  sulphur,  and  the  inner  part  of  crys- 
tallisablc  sulphur. 

а.  Octahedric  sulphur,  heated  with  pure  water,  in 
the  same  conditions  remained  completely  soluble  in  sul- 
phide of  carbon. 

3.  An  aqueous  solution  of  sulphurous  acid,  heated  j 
alone  tinder  the  same  conditions,  undergoes  no  alteration. 

4-  Insoluble  sulphur,  extracted  from  flour  of  sulphur 
and  heated  with  water  to  between  no°  and  115°  under 
similar  conditions,  melts  and  changes  completely  into 
crystullisahle  sulphur. 

5.  The  same  insoluble  sulphur,  heated  under  the  same 
conditions  to  nop  or  rij”  with  an  aqueous  solution  of 
sulphurous  acid,  melts  and  furnishes  a globule  exactly 
like  that  of  octahedric  sulphur  submitted  to  the  sumo 
influences,  the  oute  r part  being  formed  of  an  insoluble 
coating,  the  inner  of  crystallisable  sulphur. 

б.  Octahedric  sulphur  kept  fused  between  115°  and 
1 *o°  for  a quarter  of  an  hour,  under  a bed  of  concentra- 
ted sulphuric  acid,  remains  completely  soluble. 

From  these  facts  it  appears  that  sulphurous  acid 
possesses  a specific  action  for  changing  crystallisable 
into  insoluble  sulphur. 

This  action  is  the  more  remarkable  as  by  melting  and 
then  quickly  cooling  crystallisable  sulphur,  no  formation 
of  insolublo  sulphur  takes  place;  at  least,  when  heated 
above  1 50°  or  1 6ov,  as  1 established  long  sinco  by  some 
experiments.  There  is  a fixed  term,  below  which  not 
tho  slightest  trace  of  insoluble  sulphur  is  obtained  by 
sudden  cooling.  Hence  I infer  that  the  molecular  transfor- 
mation of  sulphur  is  not  due  to  the  tempering,  that  is  to 
say,  to  the  abrupt  cooling,  but  to  influences  anterior  to 
the  cooling  and  independent  of  it.  Tho  abrupt  cooling 
merely  insures  the  permanence  of  a special  state  pro- 
duced under  the  influence  of  heat  before  this  cooling 
takes  place. 

Sulphurous  acid,  on  the  contrary,  has  a peculiar  in- 

• A notation  containing  twenty  volume*  of  culphurous  add  ii  not 
completely  decomposed  under  these  eruditions. 
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flucnce,  as  it  determines  the  formation  of  a new  mole- 
cular state  which  commences  at  the  fusing  temperature 
of  sulphur.  This  property  it  shares  with  nitric  acid,  a a 
I have  elsewhere  shown;  but  the  action  of  sulphurous 
acid  is  simpler,  it  being  accompanied  by  no  oxidation  or 
other  accessory  phenomenon. 

I will  add,  that  the  formation  of  insoluble  sulphur, 
upder  the  influence  of  cither  sulphurous  or  nitric  acid, 
seems  to  require  the  previous  melting  of  tho  sulphur.  In 
fact,  octahedric  sulphur,  either  heated  to  100°  for  several 
hours,  with  an  aqueous  solution  of  sulphurous  acid,  or 
kept  cold  during  several  months,  in  contact  with  tho 
same  solution,  undergoes  no  alteration.  Furthermore, 
insoluble  sulphur  (from  flour  of  sulphur)  kept  at  ioo°, 
in  contact  with  an  aqueous  solution  of  sulphurous  acid 
gradually  changes  into  crystallisable  sulphur,  only  the 
transformation  is  rather  slower  than  with  pure  water. 

1 have  endeavoured  to  increase  the  action  of  the 
| sulphurous  acid  by  employing  this  body  either  in  the 
gaseous  state  or  as  anhydrous  liquid.  The  gas  between 
iij°  and  120°  produced  nearly  the  same  effect  as  its 
aqueous  solution.  It  is  the  same  with  anhydrous  and 
liquid  sulphurous  acid  at  the  same  temperature  with 
this  secondary  circumstance,  that  the  hot  liquified  sul- 
phurous acid  dissolves  by  heat  a small  quantity  of 
sulphur,  which  during  the  cooling  separates  in  pris- 
matic crystal**. 

All  these  concurrent  facts  prove  that  the  transforma- 
tion is  effected  only  by  contact  with  sulphurous  acid, 
which  contact  transforms  the  surface,  without  affecting 
the  centre. 

The  vesicular  structure  of  flour  of  sulphur,  that  is  to 
say,  of  a variety  of  sulphur  which  solidities  in  an  atmos- 
phere of  sulphurous  acid,  seems  to  me  to  bo  explained 
partly  by  the  speediness  of  the  cooling,  partly  by  tho 
same  cause  which  operates  in  the  preceding  experiments. 
The  vesicle  is,  in  fact,  formed  of  insoluble  sulphur  en- 
closing soluble  sulphur. 

One  more  instance, — every  time  sulphur  takes  the 
solid  state  in  a chemical  reaction  or  otherwise,  in  pre- 
sence of  sulphurous  acid,  it  contains  a proportion  more 
or  less  considerable  of  insoluble  sulphur.  When  sulphur 
becomes  soluble  in  presence  of  sulphuretted  hydrogen,  it 
is  entirely  soluble  and  crystallisable.  These  are  experi- 
mental facta. — Amialcs  dc  Chemie  et  dc  Physique,  I., 
39** 


On  the  Presence  of  Nickel  in  Metallic  Lead , 
by  Dr.  A.  T.  Maciiattie,  F.C.S.,  §c.,  Glasgow* 
Having  had.  occasion  recently  to  examine  some  speci- 
mens of  lead  for  commercial  purposes,  I was  surprised 
to  find  that  one  of  them  contained  u considerable  quantity 
of  nickel;  and  as  1 am  not  aware  that  nickel  is  a com- 
monly occurring  impurity  in  lead,  or,  indeed,  that  it  has 
been  found  in  commercial  lead  before,  I take  this  oppor- 
tunity of  recording  the  results  of  the  analysis  made  by 
me  of  the  sample  in  question. 

The  composition  of  the  specimen  analysed  was  as 
follows : — 


Lead  ....•• 

. 8»'75 

Antimony  ..... 

. 10  si 

Nickel 

. S'»o 

Iron.  ' 

86 

Loss,  including  a trace  of  arsenic  . 

• ’31 

lC<?*OP 

It  will  he  observed  that  the  above  analysis  represent# 
* Itaad  st  Uit  tu««Uiig  of  U»t  Dritish  Association  At  Hath. 
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On  the  Dimorphism  of  Antimonious  and  Arsenious  Acids.  {c*£t*r£{g£n' 


a highly  impure  specimen  of  lead,  for  besides  the  nickel, 
which  gives  to  it  its  present  interest,  the  sample  contains 
nearly  n per  cent,  of  antimony.  Such  lead  could 
scarcely  be  used  for  the  ordinary  applications  of  the 
metal,  but  the  large  percentage  of  antimony  might 
probably  recommend  it  for  the  manufacture  of  type  metal. 

The  physical  characters  of  the  lead  were  such  as  to 
show,  even  without  an  analysis,  that  it  was  very  im- 
pure. When  trying  to  divide  a portion  with  an  iron 
chisel,  the  mass  broke  with  a crystalline  fracture,  and 
was  not  cut  like  ordinary  lead.  The  brittleness  thus 
exhibited  by  this  alloy  is,  no  doubt,  much  more  due  to 
the  antimony  than  to  the  nickel,  but  the  latter  probably 
assists  in  communicating  this  property  to  tho  metal. 
Again,  the  specific  gravity  of  this  lead  is  only  9-95, 
whilst  that  of  pure  lead  is  11*4  (water  «=  1);  but  as 
nickel  has  a specific  gravity  of  8*8,  and  antimony  of 
6*8,  the  low  density  of  the  alloy  is  easily  accounted  for. 

The  source  of  tho  oro  from  which  the  metal  was 
obtained  I could  not  discover,  further  than  that  the  lead 
is  of  German  manufacture,  which  so  far  explains  the 
presence  of  such  a largo  proportion  of  nickel. 


On  the  Dimorphism  of  Antimonious  and  Arsenious 
Acids,  by  M,  H.  Deuray. 

Arsenious  and  antimonious  acids  we  know  are  isodi- 
morphous ; in  fact,  according  to  circumstances,  they 
will  crystallise  in  regular  octahedral  or  in  right  rhom- 
boidel  prisms.  I will  briefly  indicate  how  antimonious 
acid  may  be  prepared  in  either  of  these  forms. 

By  oxidising  antimony  at  red  heat,  we  obtain  pris- 
matic antimonious  acid — argentine  flowers  of  antimony 
— (Sb30,).  By  pouring  a solution  of  protochloride  of 
antimony  (Sb3Cl3)  in  hydrochloric  acid  drop  by  drop  into 
a boiling  solution  of  carbonate  of  soda,  the  precipitate 
produced  examined  under  tho  microscope  is,  according 
to  Mitscherlich,  composed  entirely  of  prismatic  crystals. 
The  acid  is  obtained  in  octahedral  crystals  by  dissolving 
hydrate  of  antimonious  acid  in  a boiling  solution  of 
potash,  and  as  the  liquid  cools  small  octahcdrals  are 
deposited.  Mitscherlich  has  also  prepared  it  in  this  form 
by  adding  hot  water  to  a boiling  solution  of  chloride  of 
antimony  in  hydrochloric  acid,  until  the  moment  the 
precipitate  ceases  to  redissolve.  Tho  liquid  on  cooling 
gives  more  numerous  crystals  than  are  obtained  by  any 
other  method.  M.  Pasteur  has  obtained  octahcdrals  by 
the  spontaneous  transformation  of  humid  oxychloride 
of  antimony  (powder  of  algaroth)  into  hydrochloric  acid 
and  oxide  of  antimony. 

By  decomposing  algaroth  powder  by  water  at  about 
150*,  I found  that  the  matter  w as  integrally  transformed 
into  prismatic  lamella  as  voluminous  as  the  argentine 
flowers  obtained  by  the  direct  roasting  of  the  metal. 

This  experiment,  in  addition  with  those  preceding, 
sufficiently  shows  the  influence  of  temperature  on  the 
crystalline  form  of  antimonious  acid,  as  this  body,  pre- 
pared cold,  or  at  least  below  ioo°,  in  alkaline  or  acid 
liquids,  is  always  octahedral,  while  the  acid  obtained  in 
alkaline  or  acia  liquids  above  xoo°,  or  by  the  action  of 
heat  alone,  is  always  prismatic.  I have  endeavoured  to 
ascertain  whether  the  temperature  of  crystallisation  in- 
fluenced iu  the  same  way  the  form  of  arsenious  acid. 

As  the  crystals  of  arsenious  acid  obtained  by  crystal- 
lising this  body  in  pure  water  or  in  h}drocblonc  or  am- 
moniacal  solutions  at  a moderate  temperuturo  are  always 
octahedral,  1 heated  a large  quantity  of  this  acid  in  a 
little  water,  iu  a closed  vessel  at  about  2500.  While  cool- 
ing microscopic  prismatic  crystals  were  first  produced, 


then  voluminous  octahcdrals.  At  this  temperaturo  water 
dissolved  at  least  its  weight  of  arsenious  acid.  How- 
ever, by  this  process  but  a small  amount  of  prismatic 
acid  is  produced,  but  it  is  obtained  more  easily  and  in 
sufficiently  voluminous  crystals  in  the  following  manner: 
Introduce  arsenious  acid  (vitreous  or  octahedral)  into  a 
long  glass  tube,  which  then  close  by  the  lamp ; place 
this  tube  vertically  in  the  axis  of  a long  earthen  tube 
closed  at  one  end  by  a stopper  of  luting  clay,  and  fill 
the  space  between  the  tubes  with  sand.  Place  the 
earthen  tube  vertically  on  a gas  furnace,  and  surround 
it  with  an  earthen  muff  to  prevent  its  cooling ; then 
heat  and  keep  the  gas  burning  for  eight  or  ten  hours, 
and  tho  lower  part  of  the  tube  soon  reaches  tho  tempe- 
rature of  about  400°,  but  the  temperature  of  the  upper 
part  does  not  at  the  end  of  the  operation  pasB  200*. 
When  the  apparatus  has  cooled,  vitreous  arsenious  acid 
is  found  at  the  bottom  of  the  tube,  in  the  middle  part 
prisms  visible  to  the  naked  eye,  and  in  the  upper  part 
beautiful  octahcdrals  without  admixture  of  prisms.  Tho 
arsenious  acid  vapours  produced  in  tho  tube  condense  at 
various  heights,  giving  octahcdrals  in  the  cold  parts,  and 
prisms  in  those  where  the  temperature  was  above  200®. 
Later,  when  the  apparatus  has  cooled,  some  octahcdrals 
form  in  the  middle  of  tho  tube,  but  they  are  evidently 
deposited  on  the  prisms. 

To  M.  Wcehler  is  due  the  discovery  of  prismatic 
arsenious  acid;  he  found  it  in  the  products  of  sublimation 
obtained  in  the  roasting  of  cobalt  and  nickel  ores.  The 
foregoing  experiments  seem  to  me  to  establish  the  pre- 
cise conditions  under  which  this  acid  is  formed.  Arse- 
nious acid  is  generally  deposited  in  octahcdrals  on  the 
slightly  heated  sides  of  the  condensing  chamber;  but  if 
the  temperaturo  happen  to  become  considerably  elevated 
prismatic  crystals  are  deposited. 

Prismatic  arsenious  acid  had  not  been  elsewhere  pro- 
duced except  under  the  circumstances  indicated  by  M. 
Pasteur.  Arsenite  of  potash  deposits  while  cooling,  in 
tho  form  of  microscopic  crystals,  the  arsenious  acid 
which  it  dissolves  when  hot.  This  experiment  shows 
that  the  temperaturo  at  which  the  crystallisation  in 
prisms  take  place  depends  on  the  nature  of  the  liquid, 
for  towards  ioo°,  with  pure  or  acidulated  water,  only 
octahedral  crystals  are  obtained,  but  temperature  exerts 
nevertheless  an  incontestable  and  frequently  predomi- 
nant influence  on  the  crystalline  form.  I have  proved 
this,  and  have  ascertained  with  regard  to  sulphur  which, 
in  sulphide  of  carbon,  crystallises  in  prisms  towards  ioo°, 
while  at  the  ordinary  temperature  this  liquid  is  instanta- 
neously transformed  into  rhomboidal  octahcdrals. 

Thus,  for  antimonious  and  arsenious  acids,  as  for 
sulphur  and  carbonate  of  lime,  there  are  two  special 
stable  molecular  states  at  two  different  temperatures,  and 
corresponding  to  two  incompatible  crystalline  forms  ; but 
between  antimonious  and  arsenious  acids  and  carbonate 
of  lime  on  the  one  hand,  and  sulphur  on  the  other,  there 
is  an  important  difference.  Prismatic  sulphur  prepared 
towards  zio°  is  stable  only  at  about  this  temperature, 
while  the  prisms  of  antimonious  and  arsenious  acids 
and  the  rhombohedrals  of  carbonate  of  lime  formed  at  a 
more  or  less  elevated  temperature  are  stable  even  at  the 
ordinary  temperature,  though  antimonious  and  arsenious 
acids  and  carbonate  of  lime  thus  formed  are,  the  first 
octahedral,  the  second  prismatic  (arragouitc). 

But  these  bodies,  like  sulphur,  can  pass  by  the  action 
of  heat  from  the  condition  stable  at  the  ordinary  tem- 
perature, to  the  form  produced  by  a higher  temperature. 
— Comples  Hindus,  Iviii.,  1209,  64. 
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Action  of  Sodium  on  Valerianic  Ether, 
by  J.  Alfred  Wanklyn. 

When  sodium  acts  upon  valerianic  ether  it  displaces  the 
acid-forming  radical  valeryl,  and  not  the  alcohol-forming 
radical  ethyl. 


The  research  will  appear  in  detail  in  the  next  number  of 
the  Chemical  Society’s  Journal. 

London  Institution,  October  17. 


Preliminary  Notice  on  a New  Eartht 
by  Jtf.  C11.  Bischof. 

In  treating  a calcareous  mineral  by  the  ordinary  re- 
agents, M.  Ch.  Bischof  has  discovered  an  earthy  sub- 
stance which,  by  its  chemical  propci  ties,  appears  to  differ 
from  all  the  other  known  earths.  The  following  are 
the  different  characters  assigned  to  it  by  the  author : — 

The  new  earth  is  precipitated  by  sulphide  of  ammo- 
nium ; it  is  more  completely  precipitated  by  potash  than 
by  ammonia.  The  precipitate  is  bluish  white,  gela- 
tinous, and  dissolves  sensibly  in  water.  An  addition  of 
tartaric  acid  docs  not  prevent  it  forming.  It  is  almost 
completely  soluble  in  carbonate  of  ammonia.  This 
solution  is  precipitated  by  oxalic  acid.  When  this  pre- 
cipitate is  intimately  mixed  with  carbon,  and  the  mix- 
ture heated  in  a current  of  dry  chlorine,  the  chloride  of 
the  new  base  is  seen  to  volatilise ; the  sublimate  obtained 
is  more  volatile  than  chloride  of  iron.  But  what  cha- 
racterises more  particularly  this  substance  is  the  manner 
its  chloride  comports  itself  at  a high  temperature. 
Heated  strongly,  the  salt  splits  up  into  a portion  which 
sublimes  in  form  of  a white  deposit,  and  a portion  which 
ycniains  and  which  presents  the  characters  of  a base. 

The  blowpipe  and  spectroscope  failed  to  give  any 
decisive  reactions.  The  volatility  of  the  chloride,  and  the 
solubility  of  the  oxide  in  water  have  prevented  M.  Ch. 
Bischof  obtaining  a large  quantity  of  the  earth  in  ques- 
tion, but  he  promises  a further  communication. — Cosmos, 
October  6,  186+. 


On  the  Quantitative  Separatum  of  Cerium  from  Yttrium, 
Aluminium, Glucinum,  Manganese,  Iron,  and  Urunium, 
by  WaLCOTT  Gibbs,  M.D.,  Jnumford Professor  in  Har- 
vard University. 

The  relations  of  the  three  metallic  oxides  of  the  cerium 
group  to  sulphate  of  potash  have  long  been  familiar  to 
chemists,  and  have  furnished  methods  of  separation  from 
other  oxides  which  are  still  in  use.  In  examining  this 
subject  I have  found  that  sulphate  of  soda  possesses  great 
advantages  over  sulphate  of  potash,  the  double  sulphates 
of  sodium,  and  the  protoxides  of  cerium,  lanthanum,  and 
didymium,  being  absolutely  insoluble  in  a saturated  solu- 
tion of  sulphate  of  soda.  On  the  other  hand,  the  double 
sulphates  of  sodium  and  glucinum,  aluminium,  yttrium, 
protoxide  of  iron,  and  sesquioxide  of  uranium,  arc  readily 
soluble  in  sulphate  of  soda,  and  may  easily  be  washed 
out  from  the  highly  crystalliue  insoluble  double  sul- 
phates of  the  cerium  group.  In  the  analysis  of  minerals 
in  which  cerium  occurs  with  one  or  more  of  the  other 
oxides,  the  following  method  may  be  employed  with  great 
advantages : — 

The  oxides  are  to  be  brought  into  the  form  of  sul- 
phates, dissolved  in  the  smallest  quantity  of  water,  and 
a saturated  solution  of  sulphate  of  soda  added,  together 
with  a sufficient  quantity  of  the  dry  sulphate  in  powder 


to  saturate  the  water  of  solution.  It  is  most  advantage- 
ous to  use  hot  solutions.  The  insoluble  double  sulphates 
of  soda  and  the  cerium  metals  separate  immediately,  as 
a white,  highly  crystalline  powder,  which  is  to  be  brooght 
upon  a filter  and  thoroughly  washed  with  a hot  saturated 
solution  of  sulphate  of  soda.  After  washing,  the  double 
sulphates  upon  the  filter  are  to  be  dissolved  in  hot  dilute 
chlorhydric  acid,  the  solutidn  largely  diluted  with  water, 
and  the  cerium  metals  precipitated  by  oxalate  of  am- 
monia, in  the  manner  already  pointed  out.  From  the 
filtrate  the  oxides  of  the  yttrium  group  may  be  precipi- 
tated at  once  by  oxalate  of  ammonia,  after  peroxidising 
the  iron  by  means  of  chlorine  water,  and  rendering  the 
solution  slightly  acid  with  chlorhydrio  or  sulphuric  acid. 
The  only  precaution  to  be  taken  in  this  process  is  to 
reduce  the  iron  completely  to  the  form  of  protosulphate 
before  precipitating  the  cerium  with  sulphate  of  soda. 
This  is  best  accomplished  by  means  of  a current  of  sulph- 
hydric  acid  gas  passed  into  the  hot  solution.  The  pre- 
cipitated sulphates  always  contain  iron  when  this  pre- 
caution has  been  neglected.  This  iron  is  easily  detected 
in  the  filtrate  from  the  oxalates,  and  may  be  precipi- 
tated by  ammonia,  and  added  to  that  obtained  from  tho 
main  solution.  — American  Journal  of  Science,  vol. 
xxxvii.,  p.  354. 


On  the  Supposed  Nature  of  Air  prior  to  the  Discovery 
of  Oxygen , by  George  F.  Rodwell,  F.C.S. 

(Continued  from  pagt  77.) 

8.  Early  Chemistry  of  the  Air. — From  the  title 
of  these  papers  it  would  naturally  be  supposed  that 
their  object  was  to  give  a chemical  history  of  the 
air,  and  such  was  the  original  intention  ; but  from  the 
fact  that  many  of  the  experiments  of  the  earlier  philo- 
sophers are  partly  physical  and  partly  chemical,  and 
from  other  causes,  I found  it  impossible  to  speak  of  the 
chemistry  of  the  air  alone.  1 nave,  thereforey. thought 
it  better  to  givo  what  Mr.  Boyle  would  have  called  a 
pht/sico  chemical  history  of  the  air. 

Pneumatics  1*086  to  the  rank  of  a science  long  before 
chemistry — hence  the  physical  properties  of  the  air 
were  studied  before  its  chemical  properties,  and  hence  it 
follows  that  the  preceding  papers  have  treated  of  the 
former  rather  than  of  the  latter.  We  have  now  to  con- 
sider the  early  chemistry  of  the  air. 

The  theory  of  the  mutual  convertibility  of  the  four 
ancient  elements  was  admitted  from  very  early  times ; it 
was  a tenet  in  the  philosophy  of  Anaximenes  of  Miletus, 
in  that  of  the  Stoics,  and  in  that  of  Aristotle ; and  it 
obtuined  almost  universally,  either  as  a whole  or  in  part, 
till  comparatively  recent  times;  we  find  it  admitted  in 
all  works  on  alchemy  and  chemistry,  and  in  almost  all 
physical  treatises  published  before  tho  17th  century. 

As  port  and  parcel  of  this  theory  it  was  believed  that 
water  was  converted  into  air  by  the  action  of  heat,  and 
that  air,  when  submitted  to  condensation  and  intense 
cold,  became  water. 

Among  the  very  few  who  denied  this  was  Van  Hel- 
mont,*  who  maintained  that  if  air  could  be  converted 
into  water  by  condensation  and  cold  it  would  assuredly 
become  water  in  very  cold  weather  when  condensed  in 
an  nir-gun  j he  adds,  moreover,  that  water  never  be- 
comes air  because  if  we  distil  a known  weight  of  water 
in  an  alembic  we  find  the  same  weight  in  the  receiver 
at  the  end  of  the  operation,  the  wuter  being  M retorted 
or  struck  back”  t into  its  own  form  agaiu. 

• Born  1577.  Dud  1644. 

t Alembic  is  evidently  a word  of  Arabic  origin.  Chemistry  tnok 
its  rise  in  Arabia,  aud  1 be  alembic  was  probably  ouo  of  the  earliest 
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Van  Hclmont  was  well  aware  of  the  evaporation  of 
water  at  tho  ordinary  temperature,  and  it  was  to  dis- 
tinguish this  vapour  from  steam  that  he  introduced  the 
word  pas  into  chemistry.  44  Rut  because,”  he  writes,! 
44  the  water  which  is  brought  into  a vapour  by  cold  is  of 
another  condition  than  a vapour  raised  by  heat,  there- 
fore, by  the  license  of  a paradox,  for  want  of  a name,  I 
have  called  that  vapour  Gas,  being  not  far  severed  from 
the  chaos  of  the  auntients.  In  the  meantime  it  is  suf- 
ficient for  me  to  know  that  gas  is  a far  more  subtile  or 
fine  thing  than  a vapour,  mist,  or  distilled  ovlincsse, 
although,  as  yet,  it  may  be  many  times  thicker  than  air. 
But  gas  itself,  materially  taken,  is  wafer  as  yet  masked 
with  the  fcrmcr.t  of  composed  bodies.*4 

I have  invariably  seen  gas  derived  from  the  German 
geist : the  derivation  from  grist  is  more  plausible  than 
that  from  chaos ; nevertheless  the  latter,  although  ob- 
scure, is  not,  I conceive,  unintelligible^ 

Hesiod,  who  is  supposed  to  have  lived  about  900  B.C., 
is  said  to  have  been  the  first  to  introduce  the  idea  of 
the  xaof.  but  it  is  probable  that  he  borrowed  it  from 
Sanchoniatho,  ||  tho  most  ancient  heathen  writer. 

The  44  chaos  of  the  ancients”  was  conceived  to  be  a 
confused  mixture  of  elements,  from  which,  when  order 
and  harmony  were  restored  by  the  Creator,  the  universe  : 
was  produced.  Now,  Van  Hclmont  conceived  that  water  ! 
is  the  primal  clement,  from  which  everything  bat  air  \ 
and  firo  is  evolved;  all  substances,  animal,  vegetable, 
and  mineral,  are  produced  from  it  and  return  to  it ; 
lienee  the  vapour  of  water  would  be  a confused  mixture 
of  the  elements,  or  at  all  events  a something  from  which 
all  material  substance  could  be  produced,  and  inasmuch 
as  this  had  hitherto  received  no  name,  he  determined,  i 
from  its  resemblance  to  the  aucient  chaos,  to  call  it 
chaos,  which  by  an  easy  change  becomes  monosyllabic 
(chas),  and  then  bos  almost  the  sound  of  gas. 

From  an  early  age,  capping  glasses  were  caused  to 
draw  blood  from  a patient  by  placing  fire  within  them 
to  rarefy  the  air  ; according  to  Hero,  of  Alexandria,  the 
fire  41  consumes  and  rarefie *”  the  air  within  them,  just 
in  tho  same  way  that  tire  consumes  and  rarefies  water 
and  converts  it  into  air.  I11  the  time  of  Francis  Bacon, 
the  experiment  of  burning  a candle  in  a bell  jar  inverted 
over  water  was  well  known,  Bacon  denies  that  air  is 
consumed  by  the  flame,  as  some  imagined  ; he  explains 
the.  rise  of  water  into  the  jar  by  supposing  that  as  soon 
as  the  flam©  has  been  44  suffocated  by  the  close  air,"  the 


Invented  ohcmienl  vcticU : tho  word  icu*  frequently  occur*  In 
the  Latin  translation  of  the  work*  of  (JctMir,  the  first  writur  on 
chcmlatry.  Th*  retort  is  a modification  of  tli«  alotnb'e,  and  received 
it*  noire  from  rttarqveo,  because  the  liquid  which  undergoes  distilla- 
tion i*  tur/ttd  Lack  from  tho  gaseous  coudition  into  its  origiicd  liquid 
form. 

X " Oriatrlke,  or  Physick  Refined.*’  Written  by  that  most  Loamod, 
Famous,  Profound,  and  Acute  JPhyiMOphtr  and  Chemical  Pbysithui 
John  Baptist*  Van  Helmnnt,  ioiuirch  or  Governor  in  Moro-ie,  ftoyen- 
boreh.  Owrsclmt,  Pol  line*,  tc.  Rendered  Into  Eng'ioh  by  J.  C (Jehu 
ChandlorX  sometime  of  J(.  H.  Oxon.  London.  1 66*. 

| In  order  that  it  may  b»  teen  that  Mr.  Chandler'*  translation  bas 
nothin*  to  do  with  the  obscurity  of  the  sentence,  I have  given  tho 
origin'll  below  fr-nn  "J.-hannis  Papthte  Vm  Hetmont  Opera  Omnia 
Francofurti,"  1707.  p.  <19.  u ProypniMimt  Metoori,”  par  29,  in  which 
tbe  sentence  stands  a*  follow*  ' Varum  quin  n<|U*  in  Tuonm,  |*>r 
frigus  delate,  altorius  eortis  quxrn  vapor  per  calorem  suxcitatus.  Ideo 
mrudoxi  liccntia  in  noiuluis  rgestato  balitum  ilium  got  vuevri  non 
longb  k chan  vetcnim  acervtum.  Hat  mihi  interim,  sciri  quod  gM 
vapor®,  fuligine  ot  etUletla  oloo-slUtibu*,  longo  sit  aubtilius,  qmtinqium 
multi-ties  acre  adhuc  dentin*.  Material!  tor  tom  Ip-um  pas  nqnam 
e«*o  for  men  to  eoncretorum  larvatam  ikIIjOC.**  Tho  Author  of  the 
article  on  Van  Hclmont  in  the  “ Nouvcllu  Ui>-gr*phlo  Gdulrale  " writee 
n>  follows  “Lenom  depot  on  pat  (nrthograpbo  do  Van  llelmont)  cst 
derive  par  corruption  de  pahtl  (pntt)  qui  siyuifio  trprit.  8-dvant 
d 'autre*  il  derivd  do  rAao»,  do  btat  (*ouftte),  on  do  pnacht  (Ammo)." 

P For  the  account  of  the  Phoenician  cosmogony  given  by  Sstioho- 
nlatho,  see  "Ancient  Fragments  of  tho  PhosulcUn,  CbaUbnvn.  Kgyptium, 
Tyrian,  indlaa,  Persiau,  and  other  writers,"  tc.,  by  J.  F.  Cory. 


water  rises  to  occupy  the  space  previously  occupied  by 
the  flame,  in  order  to  prevent  tho  formation  of  a vacuum. 
Van  Hclmont  also  denied  that  air  is  consumed  by  fire ; 
this  arose  from  the  fact  of  his  failing  to  distinguish 
between  a body  capable  of  supporting  combustion,  and 
a combustible  body;  if  air,  he  argues,  is  consumed  by 
fire,  tho  whole  air  would  have  been  inflamed  Ion*  ago 
by  one  single  candle,  and  would  have  perished.  More- 
over, if  air  could  be  burnt  it  would  become  changed,  and 
would  cease  to  be  an  clement,  whereas  we  know  it  to  bo 
a body  not  compounded  of  parts,  but  simple  and  un- 
alterable. 

Tho  calcination  of  metals  was  one  of  the  principal  ope- 
rations practised  by  the  alchemists  and  early  chemists  ; 
in  all  their  writings  we  find  a prominent-  place  given  to 
a description  of  this  process. 

Massicot  nnd  minium  (PbO  and  Pb404)  were  much 
used  by  the  ancients.  Klaproth  found  10  per  cent,  of 
oxide  of  lead  in  a specimen  of  red  glass  from  an  Egyp- 
tian mummy  case;  and  Davy,  on  analysing  tho  dark- 
yellow  colouring  matter  of  a piece  of  stucco  found  in  an 
ancient  Homan  ruin,  proved  it  to  consist  of  a mixture  of 
minium  nnd  protoxide  of  lead. 

Gebcr,  who  wrote  in  the  eighth  century,  was  the  first 
to  notice  that  the  calx  of  lead  possessed  a different  weight 
from  that  of  the  lend  which  produced  it.  He  writes  as 
follows:— *| 44 Et  licet  non  multum  perfection!  approxiraot, 
ex  co  tamen  per  nostrum  nrtificium  defarili  argentum 
forma  mu*,  cl  non  serrat  pandas  proprium  in  transmuta- 
tione,  ted  mutatur  in  novum  pondus.  Et  hoc  totum  in 
magiatcrio ncqnirit.  Estctiam  plumbum  argenti  examen 
in  cincricio,  cujus  causaa  dieemus.” 

Cardan  us*  * added  to  this  fact  by  stating  that  the  gain 
of  weight  amounted  to  one  thirteenthff  the  weight 
of  the  lead  taken. . . . “ nam  plumbum,”  he  writes, 

44  cum  in  eerusam  vertitur,  ac  uritur,  tertia  decima  parte « 
tut  ponderis  augetur.n 

Tho  explanation  which  Cardanus  gives  of  the  cause  of 
the  increase  of  weight  is  perfectly  unintelligible  to  us, 
but  during  the  1 6th  century  many  theories  quite  as  im- 
possible were  brought  forward  to  account  for  physical 
phenomena.  Tho  lead,  he  says,  during  calcination 
“ dies,”  the  celestial  heat  which  gave  it  life,  and  rendered 
it  light,  is  dissipated,  and  it  consequently  becomes 
heavier;  just  ns  animals  after  death  become  heavier  than 
before,  because  their  celestial  heat  lias  vanished. 

Cmsutpinus§$  states  that  lead  gains  from  8 to  to  per 
cent,  during  calcination.  44  Peculiar©  hoic,"  he  writes,i|H 
“ quod  derelictum  fertilius  rcviviscit,  crcscit  enim  imbri- 
bua  ; unde  chemistm  argumentum  sutnunf,  ctiam  aurum, 
et  argentum  augcri  posse.  Sed  illud  magis  ndiniratione 
dignum  cst,  quod  ustum  in  fornace  donee  cinis  fiat, 
crescit  tjus  pondus  octa  aut  decern  pro  singulis  centenariis , 
ut  metallici  testantur.” 

Cawulpinns  attributed  the  increase  of  weight  to  tho 
presence  of  soot,  which  he  conceived  struck  against 
the  dome  of  the  furnace  in  which  the  calcination  was 
effected,  and  being  beaten  back,  fell  into  the  crucible. 

^ "Gebiri  Philosophi  ac  Alchemist*)  Maximl  d«  AlchetnU."  Ijjf. 
Cap.  j$.  " Honnci  in  Hatumo."  Translated  into  Latin  from  the  ori- 
ginal Arabic. 

**  Bom  ijoi.  Died  1576. 

♦♦  too  parts  ot  lead  require  y 17;  of  oxygen  for  tranvf  >rmation  Into 
PbO  ; uud  9 !4{  of  oxygon  for  transformation  into  Pt>sO«. 

It  " Hieronymi  Cardan!  Medici  Mollolanoiuii.  Do  Subtilitate." 
Llbrixxl.  P<*rWi*  tjfi.  Book  v.  " Do  mixtWue  ct  mlxti*  iuipur- 
fecti*.  *on  tooUlllcl*. 

{I  Born  1519.  Died  i6oj. 

Ill  "Do  mcUllici*  llbci  tre*:  Andrea  CVeni'piiwi  auctore.”  Ad 
aanctinimum  dominum  noatnim.  Clemcntam  vid.  Pont.  Max.  Romm. 
Ex.  typogwpbla  Aloysli  Zannotli,  1596.  Lib.  j,  cap.  7. 
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On  Pyroxylin , by  MM.  PELOUZE  and  MahRIT. 

The  attempts  made  during  tho  last  twenty  years  to  sub- 
stitute gun-cotton  for  ordinary  powder  for  fire-arms  and 
mines  have  resulted  in  most  opposite  conclusions.  In 
France,  after  numerous  experiments,  it  has  been  dis- 
carded on  account  of  its  detrimental  effect  on  the  metal 
of  fire-arms  and  accidents  from  spontaneous  combustion 
and  explosion,  first  brought  into  notice  by  a memoir  pre- 
sented by  us  to  tho  Institute  in  1849. 

In  Austria,  General  Lenk  has  continued  to  occupy 
himself  with  tho  manufacture  and  use  of  this  explosive 
material.  lie  prepares  it  by  a process  which  has  been 
followed  on  a large  scale  at  Hirtcnbcrg,  and  which  re- 
mained for  some  years  a profound  secret.  But  during 
the  last  year  papers  on  this  subject  have  been  published 
by  German  chemists  and  by  General  Lenk  himself. 

It  would  appear  from  these  papers  that  the  Hirtcnbcrg 
pyroxylin  docs  not  decompose  spontaneously,  like  that 
made  in  France  at  the  Bouchct  powder  factory,  and, 
moreover,  differs  from  the  latter  in  its  composition  and 
in  the  circumstance  that  its  explosive  power  may  be 
regulated  by  particular  arrangements.  We  will  now 
examine  the  valuo  of  these  assertions,  giving  tho  results 
of  some  experiments  and  analyses  wo  have  made  with 
the  co-operation  of  MM.  Faucher  and  Chapotcaut. 

Prori'iM'i  followed  lit  llirtenbrrgr  and  at 
Bouciiet. — The  pyroxylin  made  at  Ilirtenberg  by 
Generul  Lenk's  process  is,  like  tho  Bouehet  pyroxylin, 
the  product  of  tho  immersion  of  cotton  in  a mixture  of 
monohydrated  nitric  acid  and  sulphuric  acid  at  66°. 
The  two  methods,  however,  differ  in  several  respects. 

Thus,  the  proportions  of  tho  two  acids  are  not  exactly 
the  same,  Lenk' a mixture  being  composed  of  one  part  of 
nitric  acid  to  three  of  sulphuric  acid ; that  of  Bouehet, 
under  the  name  of  unequal  volumes,  is  prepared  with 
one  part  of  the  first  of  these  acids  and  two  of  the  second, 
equivalent  in  weight  to  1 per  1*46.  The  above-men- 
tioned memoir  gives  as  being  most  successful  a mixture 
of  threo  volumes  of  nitric  acid  and  seven  of  sulphuric 
acid  (by  weight  1 to  2*8 6),  proportions  very  nearly  those 
given  by  General  Lenk. 

At  Hirtcnbcrg  the  cotton  is  steeped  in  portions  of  100 
grammes  in  30  kilogrammes  of  the  mixture.  It  is  with- 
drawn from  tho  bath  after  being  shaken  in  it  for  an 
instant,  and  each  time  the  quantity  of  mixture  absorbed 
by  tho  cotton  is  replaced  by  a fresh  amount.  These 
operations  are  continued  indefinitely,  tho  weight  of  the 
mixture  being  always  300  times  that  of  the  cotton. 

When  the  desired  quantity  of  cotton  has  been  steeped, 
it  is  put  into  a receiver  and  allowed  to  remain  forty-eight 
hours  impregnated  by  tho  acids.  It  is  then  placed  in  a 
strainer,  where  most  of  the  uncombined  acids  are  ex- 
pelled in  a few  minutes. 

It  is  freed  from  the  remainder  in  a stream  of  water  in 
which  it  is  washed,  and  where  it  remains  immersed  for 
six  weeks,  when  it  is  strained  a second  time^boiled  for 
two  or  three  minutes  in  a solution  of  carbonate  of  potash 
of  20  Baume.  After  a third  and  lost  straining  the  cotton 
is  dried  in  the  air  if  the  weather  is  favourable  ; if  not,  in 
a stove  of  which  tho  temperature  is  not  allowed  to  ex- 
ceed 20°  C. 

General  Lenk  ha*  latterly  made  use  of  a solution  of 
soluble  glass  of  1 20  Ilaume.  The  cotton  prepared  us  above 
is  soaked  in  it,  dried,  and  exposed  to  the  air  for  a suffi- 
cient time  to  allow  the  carbonic  acid  of  the  atmosphere 
to  combine  with  the  soda  of  the  glass,  which  determines 


the  precipitation  of  an  insoluble  silicate,  which,  accord- 
ing to  General  Lenk,  “encloses  the  fibres  of  the  cotton, 
and  prevents  the  development  of  gases.” 

At  Bouehet  the  cotton  is  steeped  in  vessels  containing 
only  2 litres  of  mixture  for  200  grammes  of  cotton,  and 
the  steeping  is  considered  complete  at  tho  end  of  an  hour. 

About  70  per  cent,  of  non-combiued  acids  are  pressed 
out,  the  cotton  being  then  washed  for  one  or  two  hours 
in  the  river,  freed  from  most  of  the  wafer  by  strong 
pressure,  and  left  for  twenty-four  hours  in  an  alkaline 
ley  to  neutralise  the  last  traces  of  acids.  Withdrawn 
from  this,  it  is  a second  timo  washed  in  tho  river,  then 
pressed,  and  finally  dried  on  a light  canvas,  through 
which  a ventilator  forces  cold  air. 

Soluble  glass  has  not  been  tried  at  Bouehet,  hut  we  are 
about  to  show  that  it  is  not  so  beneficial  os  it  is  supposed 
to  be  by  General  Lenk. 

QnustUr  of  Pyroxylin  produced  by  a grlven 
quantity  of  Celluloses — A German  report  signed  by 
MM.  ltedtenbachcr,  Sehrotter,  and  Schneider  gives  to 
Lenk’s  pyroxylin  the  formula— 

or  ChII.(NO4),O10. 

equivalent  to  the  following  composition: — 

Carbon 24*a4 

Hydrogen  . . . • .1*36 

Oxygen 59’*^ 

Nitrogen i4’*4 

100  -oo 

The  reaction  may  be  explained  in  two  ways 

1.  By  admitting  that  by  contact  with  the  mixture  of 
nitric  and  sulphurio  acids  the  cotton  loses  tho  water, 
which  is  replaced  by  the  first  of  these  acids — 

C12H10Ol(>+  3N06-0u,H707.3N03+  3IIO. 

2.  By  supposing  that  the  hydrogen  of  tho  cellulose  is 
replaced  by  an  equal  number  of  equivalents  of  hypo- 
nitric  acid— 

CnHiaO,o  + 3NOi-Cl,H,(N04),Olo+  3HO. 

According  to  this  100  parts  of  cotton  ought  to  produce 
183  of  pyroxylin  ; but  though  in  more  than  100  experi- 
ments we  have  varied  the  proportions  of  tho  bodies  pro- 
ducing this  explosive  matter,  178  is  the  greatest  yield 
we  have  been  able  to  obtain. 

The  German  report  is  silent  on  the  subject  of  the  yield, 
which,  in  our  opinion,  constitutes  the  most  solid  basis  for 
determining  the  composition  of  pyroxylin.  We  do  not 
say  that  the  exact  determination  of  the  yield  of  cotton 
in  pyroxylin  renders  useless  tho  elementary  analysis  of 
the  latter,  but  it  is  necessary  that  the  analysis  should 
agree  with  tho  figures  representing  this  yield. 

Our  experiments  on  the  yields  have  been  made  with 
cotton  of  good  quality,  previously  washed  in  a boiling 
solution  of  carbonate  of  potash  or  soap,  and  then  freed 
as  much  as  possible  from  foreign  bodies,  particularly 
from  cotton  seeds.  Before  being  used  it  was  carefully 
drird  in  a Gay-Lussac  stove,  between  ioo°  and  1 1 5®. 

The  sulphuric  acid  marked  66®  on  the  Baumd  areo- 
meter. Tho  nitric  acid  had  a deusity  of  1*500  at  9°;  it 
was  yellow  and  slightly  nitrous. 

The  relative  proportions  of  tho  sulphuric  ond  nitric 
acids  were  varied  »o  as  to  present — 1.  Tho  composition 
of  Lenk’s  mixture ; 2.  That  of  tho  unequal  volumes  of 
Bouehet;  3.  Various  intermediary  proportions  between 
2 and  3 of  sulphuric  acid  for  1 of  nitric  acid. 

The  relative  proportions  of  acid  mixture  ond  the 
weight  of  cotton  were  also  varied,  including  those  for- 
merly used  at  Bouehet,  and  those  indicated  by  General 
Lenk,  until  the  weight  of  the  acids  was  500  times  that  of 
the  cotton. 
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The  duration  of  the  immersion  of  the  cotton  in  the 
acids  varied  from  1 to  66  hours. 

In  ail  these  experiments  the  yields  differed  very  little, 
never  exceeding  178  per  cent,  of  cotton. 

The  yield  in  manufactories  whether  at  Hirtenberg  or 
Bouchet  is  far  from  being  so  large  as  that  obtained  with 
small  quantities  in  the  laboratory.  In  fact,  General 
Lenk  says  that  it  requires  64*500  kils.  of  undried  cotton  to 
produce  100  kilogrammes  of  pyroxylin, which  corresponds 
to  a yield  of  155.  Supposing  the  cotton  to  contain  6 or  7 
r cent,  of  moisture,  the  yield  of  dry  cotton  at  Hirten- 
rg  would  have  been  from  165  to  167  per  cent. 

The  yield  at  Bouchet,  after  the  working  had  become 
regular,  was  165*15  per  cent. 

Though  unable  to  draw  from  these  numbers  any  con- 
clusion as  to  the  theory  of  the  formation  of  pyroxylin, 
we  cannot  pass  over  in  silence  a circumstance  as  import- 
ant as  the  yield,  bo  to  speak  identical  with  it,  obtained 
on  a large  scale  in  the  two  factories. 

(To  bo  continued.) 


On  the  Frescoes  in  the  Houses  of  Parliament, 
by  Mr.  W.  P.  King.* 

The  author  has  lived  on  the  Durdham  Down  limestone, 
and  has  had  the  opportunity  of  observing  the  walls  of 
buildings  built  with  mortar  made  with  the  stone,  which 
has  been  used  in  the  plaster  upon  which  the  frescoes 
have  been  painted.  He  has  thus  often  6een  the  efflores- 
cences of  sulphate  of  soda  such  as  are  seen  on  the  walls 
of  the  Houses  of  Parliament,  and  therefore  predicts  the 
early  destruction  of  the  frescoes  if  especial  care  be  not 
taken  to  preserve  them.  The  rationale  of  the  destructive 
process  and  the  preventative  means  which  should  be 
adopted  he  described  as  follows : — When  the  weather 
becomes  dry,  all  these  bunches  of  crystalline  efflorescence 
are  converted  into  a loose  white  powder,  much  of  which 
drops  from  the  wall,  carrying  with  it  shales  of  plaster, 
or  flakes  of  paint,  or  films  of  whatever  material  the 
surface  of  the  wall  is  covered  with.  Moisture  will  con- 
dense on  the  wall,  if  allowed  to  grow  cold,  in  damp 
weather;  the  white  powder  is  then  dissolved,  and  the 
liquor,  a solution  of  sulphate  of  sods,  is  absorbed  by  the 
mortar  or  plaster.  Architects  are  in  the  habit  of  proving 
the  value  of  the  various  kinds  of  6tone  presented  for 
their  use  for  the  endurance  of  frost  by  a saturated  solu- 
tion of  sulphate  of  sods,  similar  to  this  liquor,  which  on 
crystallising  imitates  tho  heaving  and  splitting  action 
of  ice  forming  from  water.  This  liquor  is  no  sooner 
absorbed,  as  the  wall  dries,  than  it  aggregates  into  ice- 
likc  crystals,  and  the  plaster  is  disintegrated  and  heaved 
by  the  dynamical  force  developed  in  their  formation. 
The  plaster  having  sustained  this  injury,  the  salt  trans- 
forms itself,  and  shoots  out  into  bunches  of  needle-form 
crystals,  only  to  fall  again  into  the  terrible  white  powder 
as  the  air  becomes  warm  and  dry.  Thus  a constant  suc- 
cession goes  on  of  solution  and  desiccation  with  the 
changes  of  the  weather  and  temperature,  and  if  the 
wall  be  permitted  to  cool  with  the  frost  the  ruiu  of  the 
plaster  is  insured.  Sulphate  of  soda  exists  not  only  in 
Durdham  Down  limestone,  but  unfortunately  also  in 
much  abundance  in  all  the  lias  mortars,  in  London  clays, 
and  in  many  other  stones.  In  fact,  the  author  doubted 
if  any  London  wall  was  free  from  its  presence.  We 
may,  therefore,  observe  this  kind  of  action  of  destruction 
going  on  more  or  less  almost  everywhere.  A marked 
instance  of  its  injurious  effect  can  bo  seen  in  the  Crystal 

* Abstract  of  paper  read  at  tho  British  Association. 


Palace,  where  not  only  the  surface  of  the  richlydeco. 
rated  walls  is  attacked,  but  also  the  plaster-cast  statuary 
suffers,  and  requires  constant  renovation.  In  Home  and 
Florence,  indeed,  many  frescoes  have  remained  entire, 
with  their  colours  smooth  and  in  good  order,  for  hundred* 
of  years ; but  then  these  frescoes  are  on  plaster  made 
from  travertino,  a limestone  of  fresh  water  formation, 
free  from  salt,  and  the  lime  has  been  burnt  with  wood 
charcoal,  in  which  there  is  no  sulphur.  In  a late  view 
w hich  he  had  of  the  admirable  fresco  which  Mr.  Her- 
bert lias  just  finished,  he  found  that  the  robin  g-room  in 
the  House  of  Lords  was  kept  with  a wet  floor.  If  this 
apartment  bo  ever  allowed  to  grow  cold,  can  we  doubt 
that  the  fate  of  this  glorious  work  of  art  is  scaled? 
Damp  will  condense  in  drops  on  its  surface  and  be 
absorbed.  These  drops  will  dissolve  whatever  trace  of 
sulphnto  of  soda  exists  in  the  plaster,  or  perhaps  in  the 
mortar  of  the  wall.  The  salt  will  aggregate  together 
(probably  by  the  force  of  dialysis),  then  form  ice-like 
crystals,  to  heave  the  plaster  and  show  itself  in  a bloom 
on  the  surface  of  the  fresco,  and  then  dessicatc  into  a 
dry  powder,  to  be  re-dissolved  by  the  first  moisture 
w'hich  comes  over  it,  and  then  be  re-absorbed  again  till 
at  last  it  aggregates  into  blotches,  and  the  destruction 
be  complete.  To  preserve  this  fresco  he  recommended 
that  the  robing-room  be  kept  always  warm  and  as  dry 
as  possible,  so  that  the  sulphato  of  soda  may  not  pa» 
into  solution  and  aggregation  ; and  surely  such  a work 
of  art,  of  w'hich  the  nation  is  so  justly  proud,  is  worth 
tho  cost  of  any  expense  incurred  in  its  preservation. 
The  14  liquid  glass  process,”  he  understood,  had  been  tried 
to  secure  the  preservation  of  Mr.  Herbert's  fresco,  but 
ho  doubted  its  power  to  preveiTt  the  plaster  absorbing 
any  drops  of  moisture  which  may  come  on  its  surface. 
Indeed,  if  there  be  any  soda  in  tho  preparation  of  liquid 
glass  it  may  accelerate  the  work  of  destruction  for  car- 
bonate of  soda  is  almost  os  efflorescent  a salt  ns  sulphate 
of  soda,  into  which,  however,  the  former  is  often  con- 
verted by  the  sulphurous  acid  gas  seldom  absent  from 
London  air.  The  author  concluded  that  fresco  painting 
on  fresh- water  limestone  walls,  kept  constantly  warm 
and  dry,  will  have  the  best  chance  of  endurance  forage* 
yet  to  come,  for  the  delight  of  our  remote  successors. 


Preparation  of  Blue  Ink  with  Prussian  Blue , by 
M.  A.  Vogel. 

Prussian  blue  dissolves  in  oxalic  acid,  giving  a dark 
blue  limpid  liquid.  This  interesting  discovery  of  MM. 
Stephen  and  Kasch,  patented  in  Kngland  in  1837,  is  of 
great  interest  in  tinctorial  chemistry,  as  by  its  means 
Prussian  blue  may  be  very  simply  used  in  the  form  of  a 
solution.  To  dissolve  commercial  Prussian  blue  in  oxalic 
acid,  first  mix  the  blue  with  concentrated  hydrochloric 
or  sulphuric  acid,  then  add  an  equal  weight  of  water, 
leave  to  digest  for  forty-eight  hours,  then  carefully 
extract  all  tho  acid  by  repeated  washings.  This  pro- 
cess being  minute  and  tedious,  it  is  better  to  employ  re- 
cently precipitated  Prussian  blue,  which  does  not  need 
tho  previous  treatment  by  a concentrated  acid. 

By  tho  following  process  the  author  has  alwayi 
obtained  a good  solid  blue  ink  with  Prussian  bloc  and 
oxalic  acid : — • 

Dissolve  in  a matrass,  in  a large  quantity  of  water,  ten 
grammes  of  sulphate  of  protoxide  of  iron ; boil,  and  then 
add  sufficient,  nitric  acid  to  scsquioxidisc  all  the  iron. 
Then  add  a solution  of  yellow  prussiute  of  potash  contain- 
ing ten  grammes  of  this  salt  and  leave  the  precipitate  to 


CmnncAi  W*wi,  > 
Oct.  *i,  1W4.  f 


On  Perchloride  of  Copper. 


deposit.  After  decanting  the  supernatant  liquid,  throw 
the  deposit  on  a filter,  wash  with  cold  water,  and  leave 
it  to  drain  until  it  can  be  easily  raised  from  the  filter 
with  a knife  ; then,  without  further  drying,  mix  it  in  a 
porcelain  mortar  with  two  grammes  of  oxalic  acid  in 
crystals.  Let  the  reaction  continue  for  an  hour,  then 
gradually  add  400  cubic  centimetres  of  water.  A dark 
blue  solution  is  thus  obtained,  in  which  even  after  long 
standing  no  precipitate  is  to  be  found.  This  blue  ink 
will  not  bear  the  least  addition  of  black  gall-nut  ink;  it 
is  even  advisable  not  to  use  a pen  retaining  a particle  of 
this  black  ink. — Moniteur  Scientifique , vi.  666,  64. 
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On  the  Application  of  Dialysis  in  Determining  the 
Nature  of  the  Crystalline  Constituents  of  Plants , by 
J.  Attfikld,  Ph.  D.,  F.C.S. , Director  of  the  Labo- 
ratories of  the  Pharmaceutical  Society  of  Great 
Britain *. 

Ttik  author  had  dialysed  a few  plant  juices,  the  first 
that  came  to  hand,  and  from  each  had  obtained  some  of 
the  crystalline  constituents.  The  tops  of  the  common 
potato  yielded  a crop  of  nitrate  of  potash,  some  cubes  of 
chloride  of  potassium,  hexagonal  crystals  not  analysed, 
sugar,  and  an  ammonia  salt.  The  deadly  nightshade 
gave  nitrate  of  potash,  an  unknown  magnesia  salt  in 
square  prisms,  sugar,  &c.  Pea-pods  yielded  only  sugar. 
The  common  garden  lettuce  contained  nitrate  of  potash, 
tetrahodra  of  undetermined  composition,  sugar,  and 
ammonia.  Cucumbers  furnished  sugar,  ammonia,  and 
sulphate  of  lime.  The  cabbage  also  furnished  sulphate 
of  lime  and  ammonia.  Stramonium  contained  so  much 
nitrate  of  potash,  that  dried  portions  quite  deflagrated 
on  being  ignited. 

From  these  experiments  the  author  thought  the  pro- 
posed application  of  dialysis  promised  to  be  of  great 
service,  directly  and  indirectly,  in  investigating  vege- 
table physiology. 

In  reply  to  Mr.  Groves,  who  inquired  if  any  of  tho 
alkaloids  had  been  detected,  the  author  said  that  traces 
of  crystalline  principles  which  were  not  referred  to  any 
particular  substance  were  seen,  and  these  possibly  were 
natural  salts  of  the  alkaloids.  Much  larger  quantities 
of  material  would  be  needed  for  their  discrimination, 
and  even  then  the  relatively  large  amount  of  the  colloid 
as  compared  with  the  alkaloid  would  mako  the  complete 
isolation  of  the  latter  a doubtful  problem. 

Dr.  Kdwards  was  disappointed  in  the  results  of  the 
application  of  dialysis  to  toxicology,  from  which  much 
had  been  expected.  If  the  process  was  continued  for  a 
length  of  time,  portions  of  the  colloid  were  transmitted 
throngh  the  membrane,  and  vitiated  the  result. 

Mr.  Brough  observed  that  such  a condition  was  inevi- 
table, since  thcro  was  no  absolute  line  of  demarcation  in 
the  transfusion  of  colloids  and  crystalloids. 


PHOTOGRAPHY. 


On  Perchloride  of  Coppert  by  M.  RENAULT. 
"When  copper  is  plunged  into  bichloride  of  copper,  per- 
chloride of  iron,  diluted  aqua  regia , a mixture  of 
bichromate  of  potash  and  hydrochloric  acid,  chlorate  of 
potash  and  diluted  hydrochloric  acid,  or,  indeed,  into 
any  liquid  capablo  of  abandoning  chlorine  more  or  less 

* Read  at  the  mooting  of  the  Pharmaceutical  Conference. 
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easily,  it  becomes  covered  with  a greyish  white  coating, 
whicli  turn*  white  on  contact  with  cyanoferride  of 
potassium,  and  afterwards  red-brown.  Air  and  water 
change  the  colour  to  yellow  ; and  then  the  liquid 
gradually  turns  to  blue.  Solution  of  hydrate  of  potash, 
as  well  as  alkaline  carbonates,  colour  it  yellow ; car- 
bonate of  ammonia  has  the  same  effect  as  ammonia, 
which  dissolves  and  colours  it  blue.  This  coating  is 
soluble  in  hyposulphite  of  soda,  cyanide  of  potassium, 
solution  of  iodine,  tn  iodide  of  potassium,  more  or  less 
dilute  hydrochloric  acid,  sulphate  of  ammonia,  &c. 
Diluted  nitric  and  sulphuric  acids  do  not  sensibly  alter 
it,  at  least  when  they  are  not  too  long  in  contact. 

The  most  remarkable  property  of  the  cuprous  chloride 
thus  obtained  is  the  facility  with  which  it  alters  when 
exposed  to  sunlight;  its  greyish  white  colour  gradually 
deepens  to  black,  and  assumes  metallic  copper  reflections 
similar  to  those  seen  on  the  fractured  surface  of  prussian 
blue  or  indigo.  This  property  made  me  suppose  that  it 
could  be  used  to  obtain  daguerreotype  proofs,  and  the 
result  showed  the  correctness  of  my  opinion.  A negative 
placed  on  a copper  plate  rendered  sensitive  by  bichloride 
of  copper  gave  a remarkably  fine  positive. 

When  tho  coating  of  chloride  is  sufficiently  thin,  tho 
redness  of  tho  copper  seen  through  the  transparent 
light  parts,  gives  a more  agreeable  tone  than  is  possessed 
by  the  old  daguerreotype  pictures. 

The  solvents  of  the  chloride  altered  by  the  sun — at 
least  those  above  mentioned — are  the  same  as  those  of 
unaltered  protochloride. 

The  protochlorido  rapidly  dried,  sheltered  from  sun 
and  air,  preserves  its  original  whiteness ; if  in  this  stato 
exposed  to  the  sun,  it  takes  a very  slight  yellow  tinge. 
The  protochloride  used  in  these  experiments  had  been 
precipitated  from  its  hydrochloric  solution. 

If  dry  white  crystalline  protochloride  is  spread  on 
paper  and  exposed  to  the  sun  ; and  if  the  same  is  done 
with  protochloride  fused  in  a platinum  vessel  and  then 
pulverised,  no  alteration  takes  place  so  long  as  the  dry 
condition  is  maintained;  but  on  the  addition  of  a few 
drop,  of  water  each  portion  of  (lie  moistened  proto- 
chlorido paper  assumes  successively  the  before-mentioned 
yellow,  grey,  black,  and  violet  tints.  If  tho  humid 
state  is  prolonged,  a blue  colour  is  obtained,  due  to  the 
formation  of  bichloride. 

A sensitive  copper  plate  exposed  to  the  sun  and  then 
quickly  washed,  imparted,  with  cyanoferride  of  potas- 
sium, no  sensible  colour  to  the  water. — Comptes-Itendus, 
lix.,  319.  64. 


FKOCEEDINGS  OF  SOCIETIES. 

PHARMACEUTICAL  MEETING. 

Wednesday,  October  j. 

Hr.  Sandfobd,  President,  in  the  Chair. 

(Continued  from  pays  18S.) 

Da.  Attpuld's  paper  was  entitled  " A Contribution  to  the 
History  of  Balsam  of  Peru."  The  history  of  the  balsam 
of  Peru,  he  said,  was  still  incomplete.  Pereira  h»B  given 
precise  information  as  to  the  localities  in  which  the  tree 
which  yields  it  is  found,  and  the  method  by  which  it  is 
extracted ; and  others  have  given  the  testimony  of  eye 
witnesses  as  to  the  process  by  which  it  is  collected.  Mr. 
Hanbury  has  also  gathered  some  historical  particulars 
which  has  made  our  knowledge  of  it  more  exact.  The 
process  which  is  followed  in  the  Stato  of  Salvador  it 
simply  this  The  bark  of  the  tree  is  first  loosened  by 
beating  it  with  a mallet;  fire  is  then  applied,  which 
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causes  the  bark  to  drop,  and  the  balsam  now  exudes  from 
the  bared  wood  of  the  trunk.  The  fluid  resin  is  then 
collected  by  wrapping  rags  round  the  tree,  which,  when 
saturated  with  balsam,  are  removed  and  boiled  in  water  to 
separate  the  bal»am.  The  chemistry  of  the  balsam  has 
been  studied  by  Frfemy,  who  found  it  to  be  composed  of 
volatile  oil,  cinnamic  acid,  and  a resin.  The  state  in 
which  the  balsam  exists  in  the  tree,  and  the  extent  to 
which  it  may  be  altered  by  tho  process  for  extraction  and 
exposure,  are  still  unknown.  In  the  hope  of  learning 
something  about  this.  Dr,  Attfleld  examined  a small 
branch  of  the  Alyroxylon  Pereirsf,  kindly  given  by  Mr. 
Haubury,  and  also  a portion  of  the  trunk  of  the  tree  from 
the  museum  of  the  Society.  The  branch  was  young,  and 
had  no  heart-wood  ; the  trunk  bad  dark  coloured  heart- 
wood  nine  inches  thick,  and  bark  about  a quarter  of  an 
inch  thick.  The  bark,  white  wood,  and  heart  were  finely 
rasped  and  examined  separately.  In  imitation  of  the 
process  actually  adopted,  heat  was  first  applied  very 
gradually  to  a portion  of  each  specimen,  but  no  exudation 
of  balsam  took  place  in  either  case,  nor  was  any  smell  of 
balsam  given  off.  On  carrying  the  heat  far  enough  for 
destructive  distillation  to  take  place,  only  acid  water  and  tar 
were  obtained.  Tho  samples  were  next  boiled  in  ether,  in 
which  theordinary  balsam  is  soluble.  The  ctherial  solutions 
obtained  left,  however,  on  evaporation,  only  a soft,  brownish  I 
resin,  which  had  no  smell  of  balsam  of  l’eru.  These 
resinous  products,  when  heated  with  water,  evolved  an 
odour  which  did  not  in  the  least  resemble  that  evolved 
from  balsam  of  Peru  under  similar  treatment ; nor  had 
the  water  any  acid  reaction,  as  water  wanned  with  the 
balsam  always  has.  Dr.  Attfleld  further  proved  the 
absence  of  cinnamic  acid  in  the  products,  by  endeavouring 
to  form  a soda  salt,  and  afterwards  decomposing  it  with 
hydrochloric  acid,  but  no  cinnamic  acid  could  be  obtained 
in  this  way.  Lastly,  he  examined  the  ctherial  residua  for 
the  resin  of  balsam  of  Peru,  by  treating  each  of  them  with 
concentrated  sulphuric  acid.  This  gives,  with  the  bal- 
sams of  Peru  and  Tolu,  a persistent  dark  purple  colour, 
but  no  colouration  was  produced  with  either  of  the  residua. 
It  is  thus  seen  that  the  balsam  of  Peru  tree  contains  an 
oily  resin,  which  is  cither  perfectly  distinct  from  balsam 
of  Peru,  or  a product  of  the  alteration  of.  the  balsam*  in 
which  no  trace  of  the  constituents  of  the  balsam  remains. 
We  must  therefore  remain  in  ignorance  of  the  true  nature 
of  the  balsam  and  the  alteration  it  undergoes  in  the  char- 
ring process,  until  fresh  samples  of  the  bark,  wood,  and 
balsam,  obtained  at  the  season  of  collection,  can  be  ex- 
amined. It  would  bo  interesting  to  know  whether  a 
balsamic  resin  could  be  procured  without  charring  the 
bark,  or  by  making  deep  incisions  in  the  trunk  of  the 
tree.  The  charring  appears  to  be  a custom  of  Indian 
origin,  for  it  is  asserted  that  the  Spaniards  obtained  the 
resin  without  heat.  The  resin  which  exudes  from  the 
tree  spontaneously,  Dr.  Attfleld  has  shown  in  a former 
paper,  is  not  balsamic. 

After  a few  remarks  by  Mr.  Hanbury,  tho  meeting  was 
adjourned  until  Wednesday,  November  2,  at  which 
meeting  Professor  Bentley  announced  that  Dr.  Daniell 
would  exhibit  a specimen  of  hydrocyanic  acid  obtained 
from  the  Cassava  plant. 


LECTURES  ON  CHEMICAL  PHILOSOPHY.— V. 
Delivered  at  the  College  of  Franco,  by  Af.  A.  Wurth. 
(Continued  from  page  9!.) 

Theory  of  Substitutions. 

O.v  January  13,  1834,  M.  Dumas  presented  to  the  Academy 
of  Sciences  a memoir,  in  which  he  enunciated  the  follow- 
ing proposition : — 

44  Chlorine  has  the  singular  power  of  substituting  itself 
for  hydrogen,  atom  for  atom." 

This  simple  statement  was  of  great  importance.  Develop- 


ing the  idea  somewhat  further  a little  later,  Dumas  formu- 
lated the  law  of  substitutions  in  the  following  terms 

*'  1.  When  a hydrogenated  body  is  submitted  to  the 
action  of  chlorine,  bromine,  iodine,  oxygen,  & c„  for  every 
atom  of  hydrogen  which  it  loses  it  gains  an  atom  of 
chlorine,  bromine,  iodine,  oxygen,  &c. 

44  2.  When  tho  hydrogenated  body  contains  oxygen,  the 
same  rule  applies  without  modification. 

44  3.  When  the  hydrogenated  body  contains  water,  this 
loses  its  hydrogen  without  anything  replacing  it ; but 
starting  from  this  point  any  now  atom  of  hydrogen  removed 
is  replaced  as  in  the  preceding  cases.” 

These  propositions  were  founded  upon  a certain  number 
of  facts.  Thus  Gay  Lu»»ac  had  observed  that  wax  sub- 
mitted to  the  action  of  chlorine  lost  hydrogen  and  acquired 
an  equal  volume  of  chlorine.  Dumas  himself  had  proved 
an  analogous  substitution  in  the  case  of  naphthaline. 

But  the  discovery  which  was  the  immediate  occasion  of 
the  enunciation  of  the  law  of  substitutions  was  that  of 
chloral.  Chlorat  is  the  product  of  tho  action  of  chlorine 
upon  alcohol  C.4II40  : its  formula  is  C3II3C1 0. 

To  say  the  truth,  chloral  is  not  a substitution  product 
of  alcohol : it  is  derived  from  the  hydrogenated  body 
CaII40  (aldehyde).  When  chlorine  acts  upon  alcohol, 
two  atoms  of  hydrogen  are  removed  without  any  substi- 
tution taking  place.  Thus  it  is  worthy  of  remark  that 
the  author  of  the  law  of  substitutions  had  fortuitously  met 
with  an  exception  to  this  law — an  exception  which,  accord- 
ing to  the  second  proposition  indicated  above,  ought  to 
follow  tho  rule. 

Among  the  labours  which  have  most  contributed  to 
confirm  the  theory  of  substitutions  wo  must  quote  the 
experiments  of  Laurent  on  naphthaline. 

The  action  of  chlorine  upon  naphthaline  is  complex. 
Chlorine  first  fixes  itself  upon  naphthaline,  and  then  sub- 
stitutes itself  for  hydrogen.  We  shall  now  only  consider 
the  cases  of  substitution.  Laurent,  starting  from  the  pri- 
mordial compound  C301I8,#  succeeded  in  forming  the  fol- 
lowing series 

C*ftH,Cl 

CmHsCI, 

c?0h4ci4 


Dumas  had  enunciated  an  empirical  law,  a simple  rela- 
tion between  the  chlorine  which  enters  into  and  the 
hydrogen  which  is  withdrawn  from  the  compound. 
Laurent  saw  much  further  into  the  phenomena,  and  he 
maintained  that  chlorine  not  only  took  the  place  of,  but 
pUyed  exactly  the  same  part  os  hydrogen. 

Dumas  and  L&urent  compared  molecules  to  edifices:  if 
you  remove  a stone  from  a building  it  must  be  replaced,  or 
the  building  falls  down.  So  if  you  remove  one  or  several 
atoms  from  a molecule,  the  empty  spaces  must  be  filled 
with  other  moleoulcs.  It  is  clear,  therefore,  that  the  new 
atoms  must  take  the  places  of  the  old,  and,  up  to  s certain 
point,  play  the  same  part.  I11  this  sense  the  proposition 
is  as  evident  as  indisputable,  but  Laurent  and  Dumas  in- 
tended to  give  it  a much  greater  extension.  They  believed 
that  the  fundamental  properties  of  a substitutional  deriva- 
tive ought  to  be  identical  with  those  of  the  original  com- 
pound. 

The  similarity  of  the  properties  of  ordinary  acetic  acid 
— f7.H|Oa— and  those  of  trichloracetic  acid— C^HCljO, — 
supported  their  view.  Later,  however,  it  became  neces- 
sary to  give  up  the  idea  when  chemists  discovered  the 
dissimilarity  between  cinchonine  and  its  chlorine  deriva- 
tives by  substitution.  Cinchonine  is  a base,  while  the 
chlorine  derivtuives  lose  the  basic  character,  and  end  by 
becoming  indifferent.  A similar  remark  applies  to  the 
chlorine  derivatives  of  aniline,  and  Gerhardt  still  later 
described  ammonincal  acids. 


• The  author  here  sgxin  adopts  the  old  notation. 
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The  first  true  extension  of  the  theory  of  substitutions  is 
due  to  Laurent.  He  regarded  chemical  combinations  as 
containing  two  kinds  of  radicals  : fundamental  radical*  and 
derivative  radical.  Thus,  alcohol  and  ethers  all  contained, 
according  to  him,  the  fundamental  radical  or  nwefru* 
etherine  C4H4.  Add  to  this  radical  HO,  you  have  ether 
CtH4UO;  add  xHO,  and  you  have  alcohol  C4H4H2Ot; 
add  04,  and  you  have  acetic  acid  C4H4Oa;  add  Cl3,  and 
you  have  Dutch  liquid  C4H4C12. 

But  in  the  compound  C4H4  you  may  replace  Hj  by  Oa, 
and  thus  form  a new  radical  C4H302,  which,  united  with 
Ofl,  forms  oxalic  acid  In  the  same  compound, 

C4H4,  Hj  may  be  replaced  by  Cl3  to  form  C4IICla,  which, 
united  with  04,  forms  trichloracetic  acid  C4HC1304,  and, 
with  03,  forms  chloral.  In  this  way  we  have  the  follow- 


ing series 


c4n4 

c4h4,ho 

C4H4,xHO 


etherine. 

ether. 

alcohol. 


C4H4Oa,Oft  oxalic  acid. 

C4II  Cl3. 

C|H  Clj.O,  chloral. 

C4H  C1„04  chloracctic  acid. 

In  the  theory  of  Laurent,  C4H202  and  C4IIC12  figure  as 
derived  radicals. 

The  theory  of  nuclei,  although  it  has  been  adopted  by 
Gmelin  in  his  celebrated  4*  Handbook,"  has  never  done 
great  service  to  science,  but  it  offers  the  first  example  of  a 
general  theory  of  organic  compounds  founded  upon  a 
fusion  of  the  theory  of  radicals  with  that  of  substitutions. 

Next  to  the  works  of  Laurent  we  must  notice,  as  having 
exercised  a notable  influence  on  the  development  of  the 
theory  of  substitutions,  the  researches  of  Begnaillt  on  the 
chlorinated  derivation  of  Dutch  liquid  and  hydrochloric 
ether.  Starting  from  hydrochloric  ether  C4H5C1  (equiva- 
lents), Begnault  effected  the  following  substitutions  : — ■ 

c*h4ci, 
c4h,ci, 
c4h4cl 
c4h  Cl  5 

C4C!s 

Parallel  with  the  foregoing  he  succeeded  with  another 
aeries  having  Dutch  liquid  for  its  starting  point : — 
C4H.Clt 
C4(H,Cl)CL 
C*(H.C1v)C13 
C4(II,C1.)CI2 
C4C14C13 

The  corresponding  terms  of  each  of  these  two  series  are 
isomeric,  except  the  last  term  of  the  one,  which  is  identical 
with  the  last  term  of  the  other. 

The  beautiful  experiments  of  Malaguti  on  the  chlori; 
rated  derivations  of  compound  ethers  brought  a consider- 
able tribute  to  support  the  theory  of  substitutions.  We 
must  notice  still  another  important  development  of  the 
theory,  the  discoveries  of  Dumas,  relating  to  the  sub- 
stitution of  the  group  (NOJ  for  hydrogen  in"  the  com- 
pounds called  nitrogemsed.  This  was  the  first  instance 
of  the  substitution  of  a group  or  compound  radical  for  an 
element,  and  we  know  what  an  extension  facts  of  thiskiud 
have  given  to  the  theory  of  substitutions. 

Berzelius  combatted  the  theory,  and  opposed  himself  to 
such  a natural  interpretation  of  the  facts  we  have  men- 
tioned. For  each  new  discovery  which  seemed  to  suppert 
the  theory  of  substitutions  he  invented  a newf  hypothesis 
intended  to  place  the  facts  in  accordance  with  his  pre- 
conceived ideas.  He  invented  radicals  with  inexhaustible 
fertility,  and  attributed  to  the  most  simple  chlorinated 
compounds  formulae  often  very  complex,  but  in  accordance 
with  his  dualistic  notions.  His  efforts  have  remained 
sterile,  and  the  resources  of  his  powerful  mind  exhausted 
themselves  in  the  ungrateful  labour.  He  made  only  a 
semblance  of  concession  a short  time  before  his  death  by 
admitting  that  the  substitution  of  chlorine  for  hydrogen 


was  possible  in  radicals,  and  thus  his  powerful  opposition 
delayed,  but  could  not  prevent,  the  definite  triumph  of 
the  theory  of  substitutions. 

We  have  arrived  at  the  end  of  our  historical  expozt,  and 
will  now  consider  the  facts  of  substitution  and  endeavour 
to  penetrato  the  true  sense  of  the  phenomena. 

(To  be  continued.) 


ACADEMY  OF  SCIENCES. 

October  10. 

M.  Carus  forwarded  an  observation  he  had  made  on  the 
phosphorescent  matter  of  the  Lumpyris  italic  a.  This,  when 
removed  from  the  insect,  is  an  unctuous  matter,  somewhat 
resembling  melted  phosphorus  in  appearance.  When 
dried  on  a glass  plate,  it  exhibits  no  luminosity,  but  when 
moistened  with  water,  the  phosphoresence  returns. 

M.  Caron  continues  the  apparently  interminable  dis- 
cussion on  the  action  of  carbonic  oxide  on  iron.  lie  con- 
tend*, in  opposition  to  M.  Mnrguerittc,  that  carbonic  oxide 
has  little  or  no  action  on  iron. 

M.  Berthelot  presented  a memoir  on  the  synthesis  of 
formic  acid.  The  author,  bb  our  readers  know,  discovered 
that  formic  acid  is  produced  by  direct  synthesis,  when 
carbonic  oxide  is  maintained  for  seme  time  in  contact 
with  caustic  potash.  He  is  at  a loss  to  account  for  this, 
since  the  combustion  of  an  equivalent  of  the  acid  produces 
much  more  heat  than  that  of  an  equivalent  of  carbonic 
oxide.  He  considers  that  something  more  than  the  ordi- 
nary action  of  affinity  is  required  to  explain  the  production 
of  the  acid  under  these  circumstances,  and  secniB  to  regard 
it  as  the  result  of  something  analagous  to  vitsl  force.  A 
new  fact  now  pointed  out  is  that  light  has  no  influence  on 
the  combination,  the  change  apparently  taking  pluce  more 
rapidly  in  complete  darkucss. 

M.  Bechamp  contributed  a note  on  the  origin  of  seine 
ferments . The  author  shows  (t)  that  the  presence  of  air 
is  necessary  neither  for  the  development  of  the  ferment 
nor  the  commencement  of  the  vinous  fermentation,  and 
that  the  grape  brings  everything  necessary  for  the  perfret 
accomplishment  of  all  the  phenomena  ; (i)  that  the  sur- 
face of  the  grape  may  carry  the  aporulea  and  globules  of 
the  ferment ; (3)  that  the  stalks  and  leaves  of  the  vine 
may  carry  the  same  organisms  on  their  spores,  which  may, 
in  fact,  be  met  with  on  various  parts  of  other  vegetables. 
The  author  found,  by  experiment,  that  he  could  set  up 
fermentation  in  a solution  of  sugar,  by  introducing  grape 
Btalks  and  vine  leaves,  and  also  by  the  petals  of  the  red 
poppy.  A microscopic  examination  of  the  waxy  matter 
on  a ripe  grape,  he  says,  reveals  the  presence  of  organised 
bodies  identical  wiih  those  produced  in  fermentation. 

M.  Fisani  forwarded  an  analysis  of  a mineral  found  in 
the  killas  of  Cornwall,  and  named  by  Professor  Masked vne 
langite.  It  contains— 


Sulphuric  acid 

*677 

Oxide  of  copper  ... 

65'9* 

Lime  

C*S3 

Magnesia 

0*29 

Water  

...  i6‘  19 

100*00 

Which  corresponds  W’ith  the  formula  (Cu)4  S + 4II.  This 
mineral  differs  from  brochuntite  only  by  containing  an 
atom  more  water. 


Preservation  of  Silkworm*. — M.  Oncsti  has  found 
that  wood-soot,  if  sprinkled  over  silkworms  attacked  with 
f (brine. , effects  an  almost  certain  cure,  or,  at  all  events, 
prolongs  their  lives  until  the  cocoons  are  finished.  The 
French  Minister  of  Agriculture  has  addressed  a circular 
to  the  prtfets  of  the  scrieulturul  departments  of  France, 
and  has  requested  that  a commission  be  formed  to  report 
on  the  value  of  M.  Onesti’s  discovery. — Chronicles  of 
Zoology , “ Quarterly  Journal  of  Science.” 
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Zcitschrift  fur  Chemie  und  Pharmacie , fyc.  Heft  19. 
October,  1864. 

The  original  papers  in  this  number  of  Dr.  Erionmeyor’s 
journal  are  very  short.  The  first  is  " On  the  Transforma- 
tion of  Ilelicin  into  Salicin.”  This  is  effected  by  the  action 
of  an  excess  of  sodium  amalgam  on  an  ^aqueous  solution 
of  helicin.  The  solution  obtained  is  saturated  with 
carbonic  acid,  evaporated  to  dryness,  and  the  salicin 
extracted  from  the  residue  by  boiling  alcohol.  It  has  all 
the  properties  of  ordinary  salicin.  Liescnko  publishes 
“ A Contribution  to  the  History  of  Zino  Ethyl.*'  AY  hen 
anhydrous  alcohol  is  poured  upon  zinc  ethyl  a gas  is 
obtained  which  the  author  found  to  be  a mixture  of 
hydride  of  ethyl  with  14  per  cent.  ,of  air.  A white, 
insoluble  mass  remained  in  the  flask,  which  Lisscnko  at 

first  considered  to  be  j J-  0a,  but  which  Butlerow 

has  since  proved  to  be  ^ J J O,  or  which  at  least 

contains  a large  admixture  of  this  body.  The  existence 
of  this  body  he  considers  to  prove  the  biatomicity  of  zinc. 

The  extracted  papers  include  some  from  the  Comptes- 
Rendus  of  the  Academy  of  Sciences  which  w e have  noticed 
before,  and  also  papers  by  Fritsche,  “ On  the  Artificial 
Formation  of  Gay-Lussite ” and  “ On  Double  Salts  of 
Oxalate  of  Lime  and  Chloride  of  Calcium”  The  other 
papers  require  no  notice. 


Annalcs  de  Chemie  et  de  Physique.  August,  1864. 

This  journal  opens  with  an  interesting  and  important  paper 
by  M.  Victor  de  Luynes,  entitled  “ Researches  on  Erythriie 
and  its  Derivatives.’  It  is  prefaced  by  an  introduction  on 
alcohols  in  general,  which  merits  a full  translation.  The 
author  regards  erythritc  as  a tetra-atomic  alcohol  of  the 
butylic  series.  In  the  course  of  his  experiments  he  dis- 
covered a means  of  obtaining  butylene  in  a state  of  purity, 
and  so  is  enabled  to  give  a more  complete  account  of  this 
body  than  has  hitherto  been  given.  Krythrite  treated  with 
fuming  hydriodic  acid  yields,  on  distillation,  hydriodate  of 
butylene,  and  this  decomposed  with  acetate  of  silver  fur- 
nishes pure  butylene,  which  may  be  condensed  into  a 
liquid  by  means  of  a freezing  mixture.  The  author  fur- 
ther describes  the  acetate  and  hydrate  of  butylene,  and 
concludes  with  a section  on  the  part  w hich  cry thrite  plays 
in  the  immediate  principles  of  certain  lichens. 

The  paper  of  M.  Pcltgot  on  the  alloys  of  silver  and  zinc 
is  here  re-published  from  the  Comptes  Rendus.  We  learn 
from  a note  that  the  new  silver  coinage  of  reduced  value  is 
already  in  circulation  in  France.  The  new  alloy  is  com- 
posed of  835  psrts  of  silver  and  165  parts  of  copper.  M. 
Peligot's  suggestion  of  the  use  of  a mixture  of  silver  and 
zinc  has  not  been  adopted  in  the  coinage. 

In  a paper  “ On  the  Transformation  of  Aldehyde  into 
Alcohol M.  Wurtz  show’s  that  this  transformation  is 
effected  by  the  action  of  sodium  amalgam  on  a dilute 
aqueous  solution  of  aldehyde,  but  by  no  other  means  of 
procuring  nascent  hydrogen.  Why  this  should  be  he  states 
it  is  difficult  to  say. 

In  another  paper  “ On  the  Transformation  of  Valeralinto 
Amylic  Alcoho M.  Wurtz  shows  that  the  product  formed 
by  the  hydrogenation  of  valeral  is  not  hydrate  of  butylene 
or  pseudo-amylic  alcohol. 

M.  Coulier,  in  a paper  “ On  the  Rings  of  Phosphuretted 
Hydrogen  “ describes  a method  of  showing  similar  rings 
which  w’c  have  heard  of  before,  but  may  be  new  to  some 
of  our  readers.  The  author  recommends  the  use  of  a 
square  wooden  box  with  a lid  like  the  lid  of  a pill  box. 
A small  hole  is  cut  in  the  top  of  the  lid,  and  the  interior 
is  filled  with  a thick  vapour  by  placing  within  it  two 
dishes,  one  with  salt  and  sulphuric  acid,  the  other  with 


■Notices  of  Patents. 


sal-ammoniac  and  lime.  When  the  box  is  full  of  vapour 
raise  the  lid  a little  and  then  shut  it  sharply  down, 
whereupon  a beautiful  ring  will  be  seen  to  issue  from  tL« 
hole  at  the  top.  If  the  hole  is  made  at  the  side  of  the 
box,  the  ring  is  projected  horizontally,  and  is  belter  seea 
by  an  audience. 

The  last  original  papeT  in  the  number  is  by  M.  hallo 
mand,  “ On  the  Relation  of  the  Intensity  of  the  Indvei 
to  the  Induced  Current.”  Most  of  the  articles  which 
appear  in  abstract  in  the  review  of  foreign  chemical 
works  have  already  appeared  in  the  Chemical  News. 


NOTICES  OF  PATENTS. 

ComxmmlcaUd  by  Mr.  Vaccban.  Patext  Agist,  34,  Chsaewj 
Lane,  W.C. 

Grants  of  Provisional  Protection  for  Six  Months. 

2237.  Zoheth  Sherman  Durfee,  Pittsburgh,  Pennsyl- 
vania, U.S.A.,  Improvements  in  apparatus  for  generat- 
ing gas  for  fuel,  and  in  furnaces  for  applying  gaseous  fuel 
to  metallurgical  and  other  operation." — Petition  recorded 
September  13,  1864. 

2316.  George  Scott,  jun.,  Saint  Helens,  Lancashire, 
and  James  Tudor,  Weston,  Cheshire,  “ Improvements 
connected  with  the  manufacture  of  salt  cake." — Petition 
recorded  September  21,  1864. 

2336.  Michael  Henry,  84,  Fleet  Street,  London,  “Im- 
provements in  dyeing  and  tanning,  and  in  preparing  for 
dyeing  and  printing.' ’ — A communication  from  Flsvie 
Victorinc  Augustine  Autier,  33,  Doulevart  Saint  Martin, 
Paris,  France. 

2338.  Walter  Bentley  Woodbury,  Manchester,  Lanca- 
shire, “An  improved  method  of  producing  or  obtaining, 
by  the  aid  of  photography,  surfaces  in  ‘relievo*  and 
' intaglio  ' upon  aluminous,  vitreous,  metallic,  or  other 
suitable  materials." — Petitions  recorded  September  t], 
1864. 

2360.  John  Atkinson  Harrison,  Newcastle-upon-Tyne, 
“ Improvements  in  applying  to  useful  purposes  the  slag 
or  scoria  of  blast  furnaces  used  for  smelting  or  melting 
metals  and  metallic  ores." — Petition  recorded  September 
26,  1864. 

2364  Henry  Bennison,  Burrage-road,  Plumstcad,  Kent, 
and  Hobart  Town,  Tasmania,  “ Improvements  in  fluid 
meters."  Partly  his  own  invention  and  partly  a commu- 
nication from  Frederick  Arundel  Downing,  Hobart  Town, 
Tasmania. — Petition  recorded  September  27,  1864. 

Notices  to  Pioceed. 

1310.  John  nnreourt  Brown,  Strand,  Westminster, 
“Improvements  in  treating  animal  substances  for  the 
manufacture  of  size,  pulp,  and  pulpy  matter,  and  con- 
verting the  said  pulp  or  pulpy  matter  into  sheets,  slab*, 
blocks,  thread,  hollow,  or  tubular  articles,  and  such  other 
articles  of  commerce  for  which  the  said  sheets,  slsbs, 
blocks,  threads,  hollow,  or  tubular  articles  may  be  applic- 
able."— Petition  recorded  May  26,'  1864. 

1355.  Richard  Eduard  Donovan,  Court  Duffe,  at  Castle- 
knock,  in  the  County  of  Dublin,  and  Robert  Bowl**, 
Blackhall-place,  in  the  city  and  county  of  Dublin,  “I®* 
provomenU  in  the  means  for  the  prevention  of  fraud  by 
altering  cheques,  drafts,  bills,  I O U’s,  and  document*  of 
any  description  relating  to  the  payment  and  receipt  of 
money/*  Petition  recorded  June  1,  1864. 

1370.  William  Henry  Mellor,  Liverpool,  Lancashire. 
“Improvements  in  self-acting  mashing  or  saturating  appa- 
ratus for  the  use  of  brewers,  distillers,  and  others." 

1375.  Frederick  Oldfield  Ward,  Hertford  Street.  May- 
fair,  Middlesex,  “Improvements  in  processes  and  apparatus 
for  treating  alkaliferous  minerals,  to  obtain  alkalies,  alka- 
line suits,  alumina,  and  accessory  products." — Petitions 
recorded  June  a,  1864. 

1418.  Arthur  Thomas  Weld,  Gravesend.  Kent,  and 
John  Folliott  Powell,  Albion  Place,  Hyde  Park,  Middlesex* 
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**  Improvement#  in  the  reparation  of  animal  substance* 
from  rags  of  mixed  fabric.” — Petition  recorded  June  7, 1864. 

1506.  Peter  Spence,  Smedley,  New  Hall,  near  Man- 
chester, Lancashire,  and  Henry  Davis  Pochin,  Broughton, 
Old  Hall,  near  Manchester  aforesaid,  '*  An  improvement 
in  smelting  copper  ore.” 

1509.  John  Henry  Johnson,  Lincoln's  Inn  Fields, 
Middlesex,  “The  manufacture  of  lyes  or  liquors  applicable 
to  the  cleansing  and  bleaching  of  wool  aud  other  fibrous 
substances,  as  well  as  of  textile  fabrics.” — A communica- 
tion from  Madame  Itosine  Saiglan  Bagncres,  Paris,  France. 
— Petitions  recorded  June  17,  1 864.' 

2060.  Henry  Parkes,  Birmingham,  Warwickshire,  “Im- 
provements in  the  manufacture  of  colours  for  dyeing, 
printing,  and  other  uses.” — Petition  recorded  August  19, 
1864. 

2193.  James  Fleming,  Glasgow,  Lanarkshire,  Scotland, 
“Improvements  in  the  treatment  of  tobacco  leaf  for  the 
extracting  of  juice  or  liquor  therefrom.” — Petition  recorded 
September  8,  1864. 

2222.  James  Williams,  Broad  Quay,  Bath,  Somerset- 
shire, “ Improvements  in  apparatus  connected  with  fer- 
menting, charging,  cleansing,  or  tunning  vessels,  casks,  or 
vata.” — Petition  recorded  September  12,  1864. 

2251.  Alfred  Vincent  Newton,  Chancery  Lane,  Middle- 
sex, “ An  unproved  mode  of,  and  apparatus  for,  preventing 
incrustation  in  steam  boilers.” — A communication  from 
George  Tracey  Parry,  Philadelphia,  Pennsylvania,  U.S.A. 

'2254.  Auguste  Bertsch,  Hue  Fontaine  St.  George,  Paris, 
“Improvements  in  lightning  conductors  for  preventing 
atmospheric  electricity  damaging  electric  telegraph  instru- 
ments.”— Petitions  recorded  September  15,  1864. 

2320.  Edward  Young,  Oughtbridge,  near  Sheffield, 
Yorkshire,  “ Improvements  in  the  manufacture  and  appli- 
cation of  fire-resisting  cements  and  materials.” — Petition 
recorded  September  21,  1864. 


CORRESPONDENCE. 


Continental  Science, 

Paris,  October  17. 

The  school  of  horology  at  Cluscs  having  lately  been  taken 
under  State  protection  and  suitubly  endowed,  the  horo- 
logical  school  of  Besan^on  applied  to  the  Minister  of 
Instruction  to  be  placed  on  the  same  footing.  A negative 
answer  was,  however,  returned  ; the  municipality  of  the 
town  have  therefore  placed  a suite  of  apartments  at  the 
disposal  of  the  directors  of  the  school,  and  have  in  ad- 
dition voted  them  a large  sum  of  money  for  the  purchase 
of  models  and  machines  necessary  for  the  instruction  of 
the  pupils.  By  the  way,  how  is  it  that  England,  who 
stands  at  the  head  of  the  list  as  regards  chronometers, 
watches,  and  public  clocks,  should  utterly  neglect  the 
construction  of  domestic  timepieces,  and  leave  them  in 
hands  of  the  Germans,  French,  and  Americans? 

M.  le  Verrier  is  excessively  wrath  at  both  M.  Charri^re 
and  tjio  Abbo  Moigno  fur  objecting  to  his  plan  of  trans- 
forming normal  schoolmasters  into  meteorological  observers. 
He  announces  his  intention  of  sending  M.  Charriere’s 
letter  to  all  the  normal  schoolmasters  in  France,  asking 
their  opinion  on  it,  and  begging  of  them  not  to  be  angry. 
He  then  goes  on  to  accuse  the  Abbe  of  personal  vanity, 
and  finishes  by  classing  M.  Charri6re  amongst  " those 
individuals  who  constitute  themselves  philosophers  by 
purchasing  a barometer  and  thermometer,  and  then  in- 
scribe on  their  visiting  cards — * Af.  A\,  Director  of  the 
Obeerratoty  of  Zt"*  The  accusation  of  vanity  is  one  that 
the  Abbe  can  well  afford  to  laugh  at ; but  M.  le  Verrier 
cither  forgets  or  does  not  know  thut  M.  Chatriere  has  been 
a most  accurate  and  faithful  meteorological  observer  for 
eighteen  or  twenty  years  past,  and  has  published  thirty-  j 
one  tables  of  very  valuable  observations.  1 am  afraid  M.  I 


le  Verrier  has  lost  his  temper,  as  he  did  once  before  on 
the  occasion  of  the  discovery  of  a new  planet. 

A large  and  brilliant  meteor  fell  near  Tarbes  on  Satur- 
day, September  24th.  The  detonation,  as  heard  at  Mount 
Stewart,  near  Pau,  was  so  tremendous  that  the  peasantry 
rushed  out  of  their  houseB  and  fell  on  their  knees,  thinking 
the  last  day  was  coming.  The  sight  from  Pau  was  very 
splendid. 

The  sale  of  haschisch  has  been  interdicted  by  the  Turk- 
ish Government.  Henceforth  it  can  only  be  sold  by 
chemists  and  druggists,  for  purely  medicinal  purposes. 
The  Gazette  Alfdicale  d'  Algerie  wishes  for  an  analogous 
prohibition  in  Algeria,  where  its  abuse  is  carried  to  an 
alarming  extent.  If  the  use  of  haschisch  is  to  be  pro- 
hibited in  Algeria,  why  should  not  absinthe  be  forbidden 
in  the  mother  country  ? Any  one  who  knows  anything 
of  the  rising  generation  in  France  can  tell  fearful  stories 
about  the  effects  of  this  pernicious  liqueur  upon  the  system. 
The  consumption  of  it  is  increasing  every  year,  no  less 
than  seven  and  a half  million  litres  having  been  imported 
from  Switzerland  during  1863,  to  say  nothing  of  the 
enormous  quantities  made  at  home. 

M.  Morel,  who  claims  to  be  the  inventor  of  gun-cotton 
in  France,  affirms,  in  contradiction  to  the  assertions  of 
M.  de  Luca,  that  he  has  specimens  of  that  substance 
which  he  lias  kept  for  eighteen  years  without  undergoing 
the  least  alteration,  and  that  when  properly  made  gun- 
cotton will  preserve  its  properties  for  an  indefinite  period. 
These  assertions,  I believe,  agree  with  the  experiments  of 
General  Lenk  and  Messrs.  Abel  and  Scott  Russell. 

M.  Berthe.’ot’s  new  w*ork,  comprising  the  whole  of  his 
lectures  on  Organic  Synthesis,  delivered  at  the  College 
of  France  during  the  present  year,  is  making  a great 
sensation.  He  gives  the  coup  de  grace  to  the  method  of 
making  alcohol  from  coal  gas,  by  showing  that  the  process 
is  extremely  costly  and  that  the  resulting  alcohol  is  ex- 
ceedingly impure.  M.  Berthelot  ventures  to  hope  that 
fibrin,  albumin,  ossein,  &c.,  will  ultimately  be  found  in 
the  laboratory,  on  expression  that  has  caused  great  alarm 
in  the  minds  of  certain  persons,  who  seem  to  think  that 
M.  Berthelot  thereby  assumes  for  science  the  power  of 
creating  living  beings. 

M.  Tempel,  of  Marseilles,  has  just  discovered  a new 
planet,  which  makes  the  eighty- first  of  the  group  existing 
between  Mars  and  Jupiter.  Its  brilliancy  is  that  of  a star 
of  the  nth  and  12th  magnitude.  The  discovery  has  been 
confirmed  by  the  observations  of  M.  Luther,  at  Bilk. 

In  the  Journal  d' Agriculture  Pratique , M.  Banal  gives 
some  interesting  details  on  the  subject  of  the  manufacture 
of  animal  manure  at  Aubervilliers.  This  manufactory  con- 
sumes every  year  8cco  horses,  200  donkeys,  300  cows,  3C0 
pigs,  9000  cats  and  dogs,  6oco  kilogrammes  of  meat  unfit 
for  food,  500,000  kilogrammes  of  offal  from  the  Parisian 
abattoirs,  and  600, 000  kilogrammes  of  other  refuse  animal 
matters,  such  as  skins,  horns,  Ac.  The  raw  material  is 
first  cut  up  and  boiled  to  extract  the  grease.  The  flesh  is 
then  separated  from  the  bones,  pressed,  and  dried.  It  is 
afterwards  ground  and  sifted,  aud  the  dried  bones,  which 
are  also  submitted  to  the  same  process,  mixed  with  it, 
forming  a manure  containing  35  per  cent,  of  nitrogen  and 
55  per  cent,  of  phosphate  of  lime.  The  blood  is  collected 
separately,  and  also  made  into  manure.  The  soup  obtained 
in  the  boiling  is  strained,  and  the  solid  matter  thus  col- 
lected is  added  to  the  rest.  The  offal  is  piled  in  alternate 
layers  with  other  organic  matter,  such  as  wool  and  parii:<  # 
of  horn  and  hoofs,  with  which  is  mixed  a certain  amount 
of  mineral  phosphates.  The  heap  is  well  moistened  with 
the  strained  soup,  fermentation  is  set  up,  and  the  whole  is 
gradually  translormed  into  excellent  manure.  During 
this  process  the  phosphate  of  lime  breaks  up  into  phos- 
phoric compounds,  more  or  less  soluble,  and  various  salts 
of  ammonia  are  formed.  This  is  really  a much  better  use 
to  put  dead  horses  to  than  making  them  into  saueiuone  de 
Lyon  or  Jilete  de  bceuf  for  the  cheap  restaurateurs. 
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Miscellaneous — Answers  to  Correspondents, 


(CaOQAlL  Sen, 
1 0*.  n IMi. 


iVw  Process  for  Extracting  Gold . 

To  the  Editor  of  the  Chemical  News. 

Sir,— T shall  be  glad  if  you  will  inform  me  why  Dr.  Crace 
Calvert  calls  his  process  for  extracting  gold  new. 
Plattner  first  suggested  the  use  of  chlorine  for  the  purpose 
in  1X48,  and  it  was  tried  with  success  in  Silesia,  and  has 
already  been  suggested  for  poor  Australian  quartzes.  See 
the  essays  published  by  the  Government  of  Victoria,  and 
freely  distributed  at  the  International  Exhibition.  A similar 
process  was  also  published  by  Dr.  Schwarz  in  the 
Breslauer  Getccrb-blattt  somewhere  in  i860,  I think. 

I am,  &c.  A Chemist. 

London,  October  9. 


Answer  to  a Query. 

To  the  Editor  of  the  Chemical  News. 

Sir, — If  your  correspondent  will  investigate  the  matter 
further,  he  will  find  that  the  iron  which  turned  black  in 
his  sulphuric  acid  bath  was  either  steel  or  a highly  car- 
burised iron.  I am,  &c.  S. 


MISCELLANEOUS. 


I.ipltig-  on  the  Can  of  Nowage. — Another  letter 
from  Ilaron  Liebig,  on  the  use  of  sewage,  hus  been  made 
public,  from  which  we  make  a few  extracts.  It  will  be 
seen  that  the  Ilaron  expresses  an  opinion  to  which  we 
gave  utterance  a few  weeks  ago,  namely,  that  the  use  of 
sewage  without  other  manures  would  prove  a delusion: — 

“ The  natural  laws  which  govern  the  permanent  fertility 
of  soils  and  the  increase  of  their  produce  arc,  from  circum- 
stances which  I cannot  detail  here,  very  little  understood 
by  the  British  farmers  ; and  hence  arises  a fear  that  the 
use  of  sewage,  which  ought  to  be  a lasting  benefit  to  agri- 
culture, may  be  regarded,  after  a few  years,  as  a veritable 
detriment  by  the  name  farmer  who,  in  the  first  years  of  its 
application,  would  assuredly  give  it  his  approbation. 
In  what  may  be  termed  its  natural  state  it  is  not  & 
universal  manure,  like  stable  dung,  which  is  efficacious 
at*  all  times  and  on  all  localities,  but  a special  manure, 
the  continual  application  of  which  exclusively  tends  to 
impoverish  the  land. 

“ If  clearly  understood  and  properly  managed,  the  , 
employment  of  sewage  will  prove  a blessing  to  agriculture  ; . 
and  those  who  by  unwearied  perseverance  have  at  last 
seen  the  consummation  of  their  labours  may  justly  be 
looked  upon  as  the  benefactors  of  their  fellow-men.  But 
loud  would  be  the  outcry  should  the  agriculturist,  either 
by  his  own  ignorance  or  the  want  of  forethought  in  others, 
find  himself  misled.  Our  name  would  tlu-n  become  a 
byeword,  and  instead  of  gratitude  be  recollected  with  a 
curse. 

" There  are  two  things  which  must  be  done — first,  it 
roust  be  made  intelligible  to  all  that  sewage  in  its  natural 
state  does  not  replace  stable  dung  in  its  entire  efficacy, 
and  that,  if  used  exclusively,  it  will  produce  abundant 
crops  only  for  a time;  secondly,  that  in  each  crop  the 
composition  of  sewage  ought  to  be  corrected,  according  to 
the  nature  of  the  sod,  by  adding  those  ingredients  which 
are  wanting  in  sewage,  and  which  the  plants  to  be  grown 
require  in  the  1 urgent  proportion. 

*'  The  composition  of  sewRge  being  once  perfectly 
known,  a receipt  for  what  is  to  be  added  could  be  made 
out  and  put  in  the  hands  of  every  farmer  who  uses  it  { 
and  it  remains  a question  whether  it  is  not  possible  for 
the  company  itself  to  add  those  ingredients  wanting  in 
the  sewage  according  to  the  demand  of  the  crop  to  be 
grown/* 

This  last  paragraph  in  the  letter  suggests  a good  deal  of 
work,  and  we  fear  will  make  farmers  hesitate  about  cm* 
ploying  the  sewage. 


Nate  of  Cvanlde  of  PofassiuiB. — Suicides  by 
means  of  cyanide  of  potassium  have  of  late  been  so 
frequent  as  to  suggest  to  chemists  much  more  caution  in 
retailing  this  highly  poisonous  salt.  It  is  true  that 
photography  is  a very  popular  art,  and  electrolytic  gilding 
is  occasionally  practised  by  amateurs ; but  we  may 
recommend  chemists  only  to  retail  the  salt  to  those  per- 
sonally known  to  them.  By  so  doing  many  suicides  sill 
no  doubt  be  prevented,  and  something  will  also  be  don* 
to  avoid  the  forced  restriction  on  the  sale  of  such  articles 
which  will  inevitably  be  placed  if  the  use  of  the  cyanide 
for  the  purpose  of  suicide  should  extend. 

The  Influence  of  Petroleum  In'  America.— 

Writing  on  this  subject  in  the  Journo/  of  Science.  Dr. 
Draper,  of  New  York,  says:— *•  The  exact  source  of  petro- 
leum is,  up  to  the  present,  uncertain,  whether  it  has  «U 
been  produced  by  distillation  from  bituminous  coal,  an- 
thracite being  formed  at  the  same  time,  or  whether  it  hs« 
resulted  directly  from  the  bituminous  fermentation  of 
marine  plants  antedating  the  coal  and  containing  a larger 
proportion  of  hydrogen/*  Tho  amount  thrown  out  by 
some  of  the  wells  is  enormous.  One  of  them  ejected 
,3740  barrels  a day,  three  1000  barrels,  one  goo  barrels.  To 

sirike  ile/*  has  become  throughout  that  region  the 
synonym  for  rapidly  growing  wealthy.  Transportation 
to  market  is  effected  by  carry  lug  it  down  the  stream  in 
vessels,  many  of  which  are  mer.ly  tanks.  Occasionally, 
when  collisions  occur,  thousands  of  gallons  are  lost, 
floating  away  on  the  surface  of  live  water.  It  is  proposal 
to  collect  the  fluid  again  by  means  of  floating  dams,  shaped 
like  a V,  with  the  point  uo  stream.  The  effect  that  this 
illuminating  agent  has  produced  throughout  the  country 
is  very  striking.  It  has  entirely  displaced  all  other  roeani 
of  lighting,  except  gas,  and  is  used  even  in  cities  by  many 
who  desirely  an  absolutely  steady  light.  The  great  de- 
sideratum is,  a perfect  chimneyles*  burner.  The  petroleum 
requires  a large  amount  of  air  tor  complete  combustion  of 
its  carbon,  and  by  no  other  means  than  a tube  six  or 
eight  inches  long  has  the  supply  been  rendered  sufficient. 
Although  by  the  substitution  of  mica  for  glass  the  diffi- 
culty of  breakage  has  to  a certain  extent  been  overcome, 
there  is  still  grt'&t  room  for  improvement.  Kerosene,  as 
the  oil  suited  for  burning  is  called,  has  in  one  sense 
increased  the  length  of  life  among  the  agricultural  popu- 
lation. Those  who,  on  account  of  the  dearness  sod 
inefficiency  of  whale  oil,  were  accustomed  to  go  to  bed 
Boon  after  sunset,  and  spend  almost  half  their  time  in 
sleep,  now  occupy  a portion  of  the  night  in  reading  aod 
other  amusements ; and  this  is  more  particularly  true  of 
the  winter  season. 


ANSWERS  TO  CORRESPONDENTS. 


*/  All  Editorial  Cbmpwnications  are  to  be  addressed  to  tie  Ernor, 
and  Adrei-tisements  and  Butiunt  Comm vmcahons  to  tbc  iTataata,  ** 
the  Office,  1,  Wiue  Office  Court,  Fleet  btrect,  London,  E C. 


*,*  In  publishing  letters  from  onr  Correspondents  wo  donotih^rt^T 
adopt  the  views  of  the  writer*.  Our  intention  to  give  both  sidceof  • 
nestled  will  frequently  oblige  us  to  publish  opinions  with  wbkh  ** 
o not  agree. 

t'sperama. — Hall's  chlorate  of  potash  is  unknown  to  us. 

A Chemist. —The  process  L»  a secret. 

Photo.— It  l-  not  said  what  uranium  salt  la  used,  and  we  baTS  ds*w 
seen  t bo  preparation. 

P.  O.—lt)  UlcUarrison  and  Watts’  "Chemical  Technology,'’ Bsillm 
(x)  A shi  thiii;  a number.  No  new  edition  of  Frcssnius*  "Qosatiuuw 
Analyst*  " is  preparing. 

ft>r4/uu'ii<u>fion*  received  from  Mr.  Tich borne,  MM  Draper  sai 
Whitla,  Mr.  Cat  ton.  Professor  Playfair  ; J.  0.  B.  ; P-  Squire. 

Boots  Uteri  red. — On  Bkln  Disease*,  by  Tilbury  For,  JI.P-:  On  ti* 
Spectra  of  gome  of  tho  Fixed  Stars,  by  Win.  Hiuxine,  F.B.A.8.,  «• 
W.  A.  Miller,  M.D.,  LL.D.,  tic. 


Chemical  News,  > 

Oct.  29,  18*4.  J 
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THE  REPORT  OX  THE  SALE  OF  POISONS. 

TlIR  Privy  Council  may  be  congratulated  on  having 
secured  the  services  of  a very  active  and  zealous  Medical 
officer.  In  the  receipt  of  a liberal  salary,  and  in  posses- 
sion of  n comfortable  office,  that  indefatigable  offieinl 
watches  from  afar  over  the  welfare  of  the  community, 
and  from  time  to  time  deputes  some  one  else  to  inquire 
into,  and  report  on,  n variety  of  subjects  which  concern 
the  public  health.  And  thus  it  has  happened  that  this 
year  Dr.  Alfred  Taylor  has  been  requested  to  report  (1) 
to  what  extent  is  injury  occasioned  by  the  carelessness 
and  incompetence  of  persons  employed  in  retailing 
drugs ; nnd  (a)  to  what  extent  are  unnecessary  facilities 
given  for  the  purchase  of  poison  lor  criminal  purposes. 

In  answer  to  the  first  of  these  questions,  Dr.  Taylor 
relates  a number  of  cases  which  have  occurred  within 
the  last  thirty  years,  in  which  poison  has  been  sold  by 
mistake  in  grocers'  and  village  general  shops,  and  also  a 
good  many  in  which  the  mistakes  have  been  made  by 
regular  druggists. 

On  the  second  question,  relating  to  the  facilities  given 
for  the  purchase  of  poison  for  criminal  purposes,  after 
remarking  that  the  sale  of  poisons  in  this  oountry  may 
he  considered  as  open  and  free  as  it  possibly  can  be, 
Dr.  Taylor  goes  again  over  the  same  ground,  relating 
the  well-known  cases  of  the  Clifton  buns,  the  Bradford 
lozenges,  and  the  Stourbridge  flour.  In  this  section, 
however,  he  does  respectable  druggists  some  justico  by 
stutiug  his  belief  that  they  throw  every  impediment  in 
the  way  of  the  purchase!  of  poison ; and  he  concludes 
his  report  with  a string  of  suggestions,  which  we  printed 
at  pug!  180  of  this  volume.  With  regard  to  these 
suggestions  wc  may  say  that  they  will  in  general  com- 
mand approval,  since  they  arc  pretty  much  the  same  as 
have  been  put  forward  by  chemists  whenever  the  subject 
has  been  under  discussion. 

Mr.  Simon  comments  on  this  report  in  a way  of  which 
wc  have  but  little  to  complain.  Wc  object  to  the  intro- 
duction of  the  remark  from  tho  Registrar-General's 
Report  that  in  the  four  years  1858-61  1059  cases  of 
accidental  poisoning  had  occurred,  because  it  is  likely  to 
create  a false  impression.  Taken  in  connection  with 
what  follows,  it  stems  to  suggest  that  all  these  fatalities 
have  been  caused  by  the  mistakes  of  tradespeople.  But 
the  Committee  of  the  Pharmaceutical  Conference,  who 
examined  twenty-five  cases,  reported  in  the  course  of 
two  years  in  the  Pharmaceutical  Journal,  very  properly 
pointed  out  that  ten  of  these  twenty-five  mistakes  were 
made  by  administrators  of  medicines.  We  know  , further, 
that  u number  of  necidents  occur  every  year  in  manu- 
factories j but  allowing  for  these,  wo  are  sorry  to  say 
there  yet  remains  a large  number  of  fatal  mistakes  made 
by  parties  who,  under  any  alteration  in  the  law,  must 
be  entrusted  with  the  sale  of  drugs  and  poisons.  Hence 
arises  the  question  of  responsibility. 

Both  Dr.  Taylor  and  .Mr.  Simon  have  made  some 
strong  remarks  on  the  necessity  for  the  establishment  of 
some  legal  criterion  as  to  what  constitutes  culpable 
negligence  in  the  sale  of  drugs  and  poisons.  This  can 
never  be  defined  by  Act  of  Parliament,  and  we  must 
presume  that  the  judges  know  their  duties  as  well  as 
the  writers  of  this  report.  Wo  may  admit,  however, 
that  tho  law  as  administered  does  seem  lax  on  this 
point  j but  still  not  rnoro  so  when  dealing  with 
poison  fatalities  than  in  many  other  utiaiogous  cases. 
A badly  or  hurriedly  built  house  falls  down  and 
crushes  a number  of  people  in  the  ruins;  there  can  be 
110  doubt  of  culpable  negligence  of  the  ordiuary  pre- 
V~ ol.  X.  No.  256.— .Ociobxb  29,  1864. 


cautions  for  safety,  but  no  one  is  convicted  for  it. 
A patched  and  leaky  boiler,  whioh  is  known  to  have 
long  been  in  a dangerous  condition,  one  day  bursts 
and  causes  the  death  of  a number  of  peoplo  j there 
is  culpable  negligence  on  the  part  of  some  one,  bat 
the  law  lets  him  go  free.  Again,  it  is  most  cer- 
tainly culpable  negligence  to  dispense  or  sell  from  a 
bottle  without  taking  tho  trouble  to  read  tho  label ; and 
so  it  is  to  take  a gun  and  point  it  at  another  without 
taking  the  trouble  to  see  whether  or  not  it  is  loaded. 
In  the  latter  ease,  however,  a fatal  accident  is  always 
considered  a pure  mischance.  Now  such  accidents,  or 
so  called  accidents,  as  wo  have  named,  destroy  and 
injure  many  moro  people  than  accidental  poisonings,  and 
we  must  take  caro  that  tho  law  is  not  stretched  to  punish 
one  particular  class  moro  than  another. 

Mr.  Simon  in  this  Report  docs  not  mention  the 
“ drunken  shop-boy,”  • who  may  dispense  strychnia 
for  quinine.  The  dissipated  youth  is  spared  the  disgrace 
of  another  exposure;  but  l)r.  Taylor  testifies  to  the 
frequent  employment  of  heedless  and  entirely  unskilled 
persons  in  dispensing  and  vending  medicines.  The 
entirely  unskilled  wo  hope  some  day  to  see  weeded  out ; 
for  the  heedless,  wo  are  bound  to  admit  that  a inoro 
liberal  interpretation  of  tho  words  culpable  negligence 
might,  perhaps,  operate  as  a useful  stimulus  to  care- 
fulness. 


SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 

On  the  Synthesis  0/  Butyric  and  Caproic  Acids, f by 
Ai-FHED  R.  Cation,  It. A.,  Scholar  of  St.  John’s 
College,  Cambridge, and  Fellow  of  the  Cambridge  Philo - 
sophical  Society, 

When  a saturated  solution  of  acetate  of  sodium  in  abso- 
lute alcohol  is  heated  with  sodinm-alcohol  for  seventy 
hours,  a number  of  compounds  are  formed  in  the  isola- 
tion and  examination  of  which  I have  been  occupied  for 
several  months.  My  experiments  are  as  yet  incomplete, 
but  I have  obtained  certain  preliminary  results,  some  of 
which  it  is  tho  object  of  this  paper  to  describe. 

Amongst  the  compounds  formed  in  the  manner  referred 
to  are  a number  of  acids  of  which  I have  isolated  two, 
and  found  them  to  possess  the  molecular  weights  and 
general  properties  of  butyric  and  caproic  acids.  The 
acids  are  only  produced  in  small  quantities,  so  that  the 
investigation  is  attended  with  considerable  experimental 
difficulties. 

The  apparatus  used  consisted  of  a retort  which  was 
heated  in  a sand-bath,  and  connected  by  an  adapter 
with  a Liebig’s  condenser,  tho  whole  being  so  arranged 
that  the  alcohol  which  distilled  over  might  be  condensed 
and  flow  back  into  the  retort.  Tho  whole  apparatus  was 
dried,  previous  to  use.  One  part  of  fused  acetate  ofsodium 
and  about  fifteen  parts  of  absolute  alcohol  were  pnt  into 
the  retort,  and  then  heated  to  the  boiling  point,  which 
was  about  1 1 3® — 1 i4°C.  A quantity  of  sodium  was  then 
introduced  into  the  retort  in  pieces,  and  the  whole  was 
heated  for  about  seventy  hours  to  the  boiling  point. 

At  the  end  of  this  time  tho  contents  of  the  retort  had 
become  of  a dutlt  coffee-brown  colour.  Excess  of  alcohol 
was  then  distilled  off,  and  the  whole  of  the  residue  in 
the  retort  dissolved  in  water,  filtered  from  an  iusulublo 


• Report  on  "History  and  Tmcticeof  Vacclnulion,"  1857,  p.  IxW . 
t Tbo  cxperitnonls  described  in  this*  |a|>cr  wore  com  muni  »t«d 
to  tbo  Chemical  taction  of  the  British  Aasociuti  n#  September  16. 1*64. 
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resinous-like  substance,  neutralised  with  acetic  acid  and 
the  acetate  of  sodium  partially  separated  by  three  crys- 
tallisations. The  mother  liquor,  which  was  rendered 
slightly  acid  by  the  addition  of  one  or  two  drops  of 
acetic  acid,  gave  a copious  light  brown  precipitate  with 
subacetate  of  lead. 

The  acetate  of  sodium  used  in  these  experiments  gave 
no  precipitate  with  subacetate  of  lead. 

The  precipitate  was  collected  on  a filter  and  washed 
with  as  small  a quantity  as  possible  of  cold  water.  It 
was  then  suspended  in  a large  quantity  of  cold  water, 
and  decomposed  by  sulphuretted  hydrogen,  the  gas  being 
passed  for  more  than  an  hour  as  a portion  of  tho  pre- 
cipitate appeared  to  be  decomposed  with  difficulty  by  sul- 
phuretted hydrogen. 

The  sulphide  of  lead  was  washed  by  decantations. 
Excess  of  sulphuretted  hydrogen  was  expelled  from  the 
acid  solution  by  heating  and  then  passing  a current  of 
air  through  it. 

The  solution  thus  obtained  was  colourless  and  con- 
siderably acid  to  test-paper.  The  acid  or  acids  thus 
obtained  were,  therefore,  not  acetic  acid,  but  new  acids 
produced  in  the  process. 

A part  of  the  solution  was  neutralised  with  pure  potash 
and  evaporated.  The  liquid  gradually  acquired  a faint 
ellow  colour  which  by  degrees  became  deeper,  till  at  lost 
rown  scales  began  to  be  deposited.  The  brown  deposit 
was  separated  by  filtration,  but  it  was  too  small  in 
quantity  for  analysis. 

Nitrate  of  silver  produced  in  the  filtrate  a yellowish 
white  precipitate^  which  was  collected  on  a filter  washed 
with  cold  water  and  dried  at  ioo°C. 

The  silver  salt,  gradually  became  brown  on  exposure 
to  light.  I determined,  nevertheless,  to  estimate  the 
silver  in  a portion  of  the  salt  a proceeding  which  will 
be  justified  below. 

' *3894  grm.  of  the  salt  gave  *1719  grm.  AgCl.  The 

salt,  therefore,  contained  51*746  per  cent.  Ag.  Butyrate 
of  silver  contains  55*3846  per  cent.  Ag. 

Of  course  this  is  of  no  value  as  an  accurate  determina- 
tion of  the  quantity  of  silver  in  the  salt ; but  it  is  to  be 
observed  that  the  decomposition  of  the  silver  salt  would 
go  to  augment  the  percentage  of  silver.  If,  therefore, 
with  this  decomposition  the  percentage  of  silver  was  less 
than  butyrate,  d fortiori  it  would  have  been  if  no  decom- 
position had  taken  place. 

The  residue  of  this  blackened  silver  salt  was  treated 
with  a moderate  quantity  of  boiling  water,  and  filtered 
till  the  filtrate  bccamo  perfectly  colourless. 

The  solution  thus  obtained  did  not  blacken  on  expo- 
sure to  light.  No  crystals  were  deposited  on  cooling, 
owing  to  the  solution  being  too  dilute.  It  was,  there- 
fore, evaporated  in  the  dark,  in  vacuo  over  sulphuric  arid. 
The  residue  had  a rancid  odour,  and  did  not  blacken.  It 
was  dried  at  ioop  C.  *0413  grm.  gave  *0116  grm.  Ag. 

The  salt,  therefore,  contained  51*3000*  percent.  Ag. 
The  last  determination  was  51*746  per  cent.  Ag. 

The  quantity,  therefore,  of  the  silver  salt  which  had 
decomposed  in  the  first  analysis  must  have  been  very 
small. 

From  these  analyses  I concluded  that  the  acid  solu- 
tions consisted  principally  of  an  acid  having  the  same 
molecular  weight  as  butyric  acid  mixed  with  acids  con- 
taining a higher  percentage  of  carbon. 

The  problem  now  was  to  separate  these  acids  from 
each  other. 

The  reaction  was  now  repeated  from  the  commence- 
ment, and  allowed  to  go  on  for  about  seventy  hours. 
The  acid  solution  was  obtained  as  before  by  precipitation 


with  subacetate  of  lead  and  decomposition  by  sulpha- 
retted  hydrogen.  It  was  neutralised  with  lime  water, 
excess  of  lime  separated  by  carbonic  anhydride,  wanned 
and  filtered.  After  all  the  carbonate  of  calcium  had 
been  separated  by  gently  heatiug  and  filtering  several 
times,  the  solution  was  found  to  have  a slightly  alkaline 
reaction  on  reddened  litmus.  The  liquid  was  then  eva- 
porated, and  when  reduced  to  about  half  its  bulk  a white 
fiocculent  deposit  was  formed;  this  could  not  be  carbon- 
ate of  calcium  as  it  was  non-crystalline,  and  did  not 
etfervcsco  with  nitric  acid ; also  it  could  not  have  been  & 
basic  calcium  salt,  for  in  that  case  tho  solution  would 
have  acquired  an  acid  reaction.  Hence  the  deposit  must 
have  been  a neutral  calcium  salt  only  Blightly  soluble  in 
water.  It  was  collected  on  a filter;  on  evaporating  the 
filtrate  it  gradually  turned  yellow,  fresh  deposits  were 
produced,  which  became  gradually  smaller,  and  these 
were  added  to  the  first. 

When  the  solution  had  reduced  to  about  seventy  parts 
of  water  to  one  of  salt,  a precipitate  was  formed  more 
copious  than  before,  and  the  solution  at  the  same  time 
acquired  an  acid  reaction.  The  deposit  in  this  instance 
was  therefore  a basic  calcium  salt. 

On  further  evaporation,  fresh  deposits  were  formed, 
the  solution  becoming  at  the  same  time  more  strongly 
acid.  It  was,  therefore,  impossible  to  continue  the 
evaporation  in  the  heat  further.  The  solution  was, 
therefore,  again  neutralised  with  lime  water,  excess  of 
lime  separated  by  carbonic  anhydride,  warmed,  filtered, 
and  evaporated  in  vacuo  over  sulphuric  acid. 

The  residue,  which  smelt  like  fresh  butter,  was  dis- 
tinctly separable  into  two  portions,  one  of  which  was 
crystalline,  the  other  amorphous.  The  amorphous  por- 
tion had  probably  been  first  crystalline,  and  afterwards 
given  up  its  water  on  remaining  in  vacuo. 

The  amorphous  portion  was  carefully  separated  from 
the  crystalline  portion  and  dried  in  vacuo. 

A determination  was  made  of  the  amount  of  calcium 
in  the  salt. 

The  salt,  on  being  heated,  blackened  readily,  and  gave 
off  an  odour  resembling  acetone.  The  calcium  in  the 
salt  was  first  determined  as  carbonate  of  calcinm.  *33  grm. 
of  the  salt  gave  *1594  grm.  carbonate  of  calcium,  or 
•06376  grm.  Ca.  The  salt,  therefore,  contained  19*3211 
per  cent.  Ca;  butyrate  of  calcium  contains  18 *69 15  per 
cent.  Ca. 

The  excess  in  the  quantity  of  carbonate  found  was, 
no  doubt,  due  to  the  presence  of  a small  quantity  of  car- 
bonic acid,  which  would  be  expelled  on  heating  the  car- 
bonate with  concentrated  sulphuricacid. and  then  convert- 
ing it  into  sulphate.  *33  grm.  of  the  salt  gave  *2094  grm. 
sulphate  of  calcium,  or  *06159  8rm-  C'a.  The  salt,  there- 
fore, contained  18  6636  per  cent.  Ca;  butyrate  of  calcium 
contains  18*6915  per  cent.  Ca. 

These  analyses  prove  conclusively  that  an  acid  hiving 
the  same  molecular  weight  as  butyric  acid — viz.,  88— is 
produced  in  the  experiment. 

I had  not  enough  of  the  calcium  salt  to  make  a carbon 
and  hydrogen  determination. 

This  acia,  having  the  molecular  weight  88,  possessed 
also  the  well-marked  characters  of  butyric  acid. 

The  calcium  salt  was  completely  soluble  in  5*7  parts 
of  water  at  15*  C. ; but  on  being  heated  a considerable 
portion  of  the  salt  was  deposited,  which,  however,  re- 
dissolved on  cooling.  On  being  heated,  it  blackened 
readily,  gave  off  an  odour  resembling  acetone,  and  left 
a residue  of  carbonate  of  calcium. 

The  copper  salt  was  sparingly  soluble.  On  adding 
sulphate  of  copper  to  a solution  of  the  sodium  salt,  an 
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immediate  precipitate  was  produced,  which,  when  col- 
lected on  a filter,  was  of  a bluish  green  colour.  It  was 
perfectly  soluble  in  excess  of  cold  water.  No  precipitate 
was  produced  except  in  tolerably  concentrated  solutions. 

The  silver  salt  was  precipitated  on  the  addition  of 
nitrate  of  silver  to  one  of  the  alkaline  salts.  It  was 
completely  soluble  in  boiling  water,  and  the  solution  did 
not  blacken  on  exposure  to  Tight. 

The  alkaline  salts  gave  a copious  white  precipitate 
with  aubacctatc  of  lead. 

Tho  sodium  salt  possessed  in  the  most  marked  manner 
the  property  of  rotating  upon  water.  This  property,  so 
far  as  I am  aware,  is  only  possessed  by  the  butyrates, 
propionate  of  barium,  camphor,  and  eugenic  acid  (the 
latter,  however,  being  a liquid).  When  the  mixture  of 
the  sodium  salts  of  the  acids,  obtained  by  precipitation 
with  subacetate  of  lead  and  decomposition  by  sulphu- 
retted hydrogen,  was  dissolved  in  alcohol,  and  then 
heated  for  a short  time  with  sulphuric  acid,  on  standing 
an  oily  layer  rose  to  the  surface,  possessing  the  odour  of 
the  pine  apple  so  characteristic  of  butyric  ether,  hut  not 
quite  so  fragrant,  probably  owing  to  admixture  with  the 
ether  of  some  other  acid.  The  smell  of  the  ether,  in 
fact,  resembled  more  the  commercial  than  pure  butyric 
ether. 

These  experiments  show  that  an  acid  having  the  mole- 
cular weight  and  general  characters  of  butyric  acid  is 
produced  in  the  reaction.  It  remains  to  show  by  further 
experiments  that  the  acid  has  the  same  percentage  com- 
position, and  that  tho  more  minute  characters,  as  the 
crystalline  form  of  its  salts,  &c.,  agree  with  thoso  of 
butyric  acid. 

Wc  have  stated  that  the  residue  after  evaporation  in 
vacuo  of  the  calcium  6alts  was  distinctly  separated  into 
two  parts,  one  crystalline,  the  other  amorphous. 

In  what  precedes  we  have  given  tho  details  of  the 
examination  of  tho  amorphous  portion.  We  now  pro- 
ceed to  give  the  results  of  the  examination  of  the  crys- 
talline portion.  Very  little  of  it  dissolved  in  5*7  parts 
of  water,  fths  dissolved  in  49*4  parts  (caproate  of  cal- 
cium requiring  for  its  solution  49*4  parts  of  water),  and 
the  residue  diu  not  dissolve  entirely  in  1 50  parts  of  water. 

The  portion  soluble  in  49  4 parts  of  water  was  evapo- 
rated to  dryness  in  vacuo.  The  residue  consisted  of  two 
parts,  one  of  a light  yellowish  brown  colour,  the  other 
quite  white.  The  latter  was  carefully  collected,  and 
found  to  he  soluble  in  5*7  parts  of  water,  from  which  I 
concluded  it  to  bo  butyrate  of  calcium.  The  former, 
very  curiously,  was  not  entirely  soluble  in  49*4  parts  of 
water.  The  soluble  portion  was  again  evaporated  in 
vacuo.  The  residue  had  exactly  the  same  smell  as  before. 
It  was  soluble  in  46  parts  of  water;  and  as  caproate  of 
calcium  requires  49*4  parts,  I concluded  that  it  consisted 
of  caproate  of  calcium  still  mixed  with  a small  quantity 
of  butyrate.  Tho  quantity  was  too  small  to  admit  of 
the  caproate  being  separated  from  the  butyrate  of  cal- 
cium by  crystallisation. 

A quantity  of  nitrate  of  silver,  exactly  equivalent  to 
the  weight  of  the  salt,  on  tho  supposition  of  its  being 
entirely  caproate  of  calcium,  was  then  added  to  the  solu- 
tion in  crystals.  Tho  precipitate  was  collected  on  a 
filter,  washed  w ith  the  smallest  possible  quantity  of  cold 
water,  and  dried  at  ioo°  C.  It  did  not  blacken  on  ex- 
posure to  light.  *136  grin,  of  the  salt  gave  *09  grin. 
AgCl,  or  '0677  Ag.  The  salt,  therefore,  contained 
49*7794  per  cent.  Ag.  Caproate  of  silver  contains 
48*4559  per  cent.  Ag.  Tho  excess  in  the  quautity  of 
silver  was,  no  doubt,  due  to  admixture  with  butyrate 
of  silver. 


To  return  now  to  the  portion  of  the  original  crys- 
talline residue,  insoluble  in  49*4  parts  water. 

It  was  collected  on  a filter,  and  dried  at  too0  C. 

It  was  natural  to  suppose  that  this  was  the  calcinm 
salt  of  some  higher  acid,  as  caprylic  acid. 

The  following  calcium  determination  proves,  however, 
that  such  could  not  be  tho  case *046  grm.  of  the  salt 
gave  *0501  grm.  sulphate  of  calcium  ;—o46  grm.  capry- 
late  of  calcium  give  *0192  grm.  The  calcium  salts  of 
all  higher  acids  giving  less. 

Nor  could  the  Balt  be  acetate  of  calcium ; its  solubility 
in  water  is  sufficient  at  once  to  negative  such  a supposi- 
tion, and  *046  grm.  acetate  of  calcium  gave  *0396  grm. 
sulphate  of  calcium. 

Now,  the  fact  that  a solution  of  caproate  of  calcium 
deposits  a basic  salt  when  heated  suggests  tho  possi- 
bility of  the  salt  being  a basic  caproate  of  calcium. 

The  composition  of  this  basic  6alt  has  never  been 
determined.  Let  us  assume  it  to  have  the  simplest  com- 
position of  a basic  salt — viz.,  C,jHi ,CaOo.Caa02. 

Its  decomposition  by  sulphuric  acid  would  take  place 
as  represented  by  the  equation — 

*(Ci3H,,CaOa.Cx,Oa)  + sHjSjO*  — 

aC]alI,3Oa  4 ill303  + 3(JaaSaO*. 

Hence  *046  grm.  of  such  a salt  would  give  0*491  grm. 
of  sulphate  of  calcium.  *046  grm.  of  the  ealt  referred 
to  gave  ‘0501  gr.  sulphate  of  calcium.  The  difference 
between  these  is  only  one  milligramme. 

There  can,  therefore,  be  no  doubt  that  tho  portion  of 
the  crystalline  residue  insoluble  in  49*4  parts  of  water 
was  a basic  caproate  of  calcium  having  the  formula 
C aHnCaO«,CaaOa. 

(To  bo  continued.) 


On  the  Artificial  Production  of  Anhydrite ,* 
by  M.  Alphonse  Gages. 

The  circumstances  under  which  natural  anhydrite  is 
formed  have  not  yet  been  well  determined.  The  experi- 
ments already  made,  and  bearing  upon  the  various  pro- 
perties of  the  sulphate  of  lime  and  its  behaviour  at 
various  temperatures,  although  presenting  a great  in- 
terest, have  not  yet  given  crystallised  anhydrite  under 
the  samo  conditions  as  it  occurs  in  the  saliferous  forma- 
tions. Gay  Lussac  had  alread)*  observed  that  over-heated 
gypsum  partially  lost  its  well-known  properties,  and 
he  attributed  the  cause  of  it  to  the  partial  formation 
of  anhydrite.  The  experiments  of  Graham  proved,  also, 
that  gypsum  passes  into  a kind  of  amorphous  anhydrite 
at  a temperature  of  104°.  On  the  meeting  of  the  British 
Association  in  Dublin,  Dr.  Sullivan  gave  an  account  of 
some  experiments  by  which  he  obtained  anhydrous  sul- 
phate of  lime  from  its  solution  in  water  at  a temperature 
of  about  300°  Centigrade.  The  mixture  of  gvpsum  and 
fused  salt,  treated  by  water,  leaves  un dissolved  prismatic 
lamellar  crystals  of  anhydrite.  Left  for  many  days  iu 
water,  the  quantity  of  moisture  absorbed  did  not  exceed 
that  which  some  varieties  of  the  natural  anhydrite  would 
have  absorbed  if  placed  under  the  same  circumstances. 
I give  here  the  results  I obtained: — 

Water 0*472 

Lirae 38-531 

Acid  sulphuric  . . , , 60*942 


i?o*945 

Gypsum  melted  with  anhydrous  sulphate  of  soda  gives 
also  crystals  of  anhydrite,  but  tho  formation  of  anhydrite 
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in  sulphate  of  scxla  requires  a higher  temperature ; but 
the  crystals  of  anhydrite,  separated  by  water  from  the 
sulphate  of  soda,  wero  perfectly  anhydrous.  Analysis 
gave  the  following,  namely  : — 

Ca.0.  • • . • 40*95* 

SOa 59*085 


100*037 

Mitscherlich  fused  gypsum  at  the  highest  temperature 
of  the  porcelain  furnaces,  and  obtained  a white  crystal- 
line mass  of  anhydrite.  The  occurrence  of  anhydrite 
amongst  rocks  of  a sedimentary  origin,  and  the  necessity 
of  a temperature  higher  than  the  melted  lava,  has  been 
the  great  argument  employed  to  prove  the  impossibility 
of  anhydrite  having  been  formed  by  fusion.  Anhydrite 
occurs  along  with  rock  salt,  clays,  &c.,  presenting  itself 
no  regular  stratification.  If  wo  could  consider  melted 
chloride  of  sodium  as  the  solvent  in  which  anhydrite 
had  been  produced,  the  problem  would  be  solved  at  once, 
as  gypsum  dissolves  and  crystallises  in  common  salt  at  a 
temperature  far  below  the  melted  lava,  and  not  rising 
above  a dull  red  beat  temperature,  to  which  local  circum- 
stances may  give  rise,  at  such  temperature  the  liquid  may 
possess  a great  fluidity. 


On  the  Separation  and  Estimation  of  Cerium,  by  Wal- 

COTT  Gibus,  M.D.,  Rwnford  Professor  in  Harvard 

University. 

The  precipitation  of  cerium  in  the  form  of  oxalate  from 
a slightly  acid  solution  is,  unquestionably,  the  most 
satisfactory  method  of  separating  thu  oxide.  The 
estimation  of  the  oxalate  upon  a weighed  filter  is  accom- 
panied with  the  u»ual  trouble  and  loss  of  time  in  per- 
fectly drying  the  filter  before  and  after  collecting  the 
precipitate  upon  it.  By  the  fultowing  inode  of  pro- 
ceeding these  difficulties  may  he  cnsily  and  completely 
avoided.  The  solution  of  cerium  (I  understand  heietlic 
usual  mixture  of  cerium,  lanthanum,  and  didymium) 
when  neutral,  is  to  he  rendered  slightly  acid  by  sul- 
phuric or  chiorhydric  acid,  and  then  largely  diluted 
with  water.  Half  a litre  of  water  for  every  estimated 
gramme  of  oxido  is  a good  working  proportion.  The 
solution  is  then  to  be  boiled,  and  a hot  solution  of  oxalic 
acid  or  oxalate  of  ammonia  added.  On  cooling, 
especially  when  the  solution  has  been  well  stirred  with 
a glass  rod,  or  shaken,  the  oxalate  separates  in  large 
crystalline  grains  of  a pale  rose  violet  colour.  The  pre- 
cipitate is  to  be  filtered  off’ and  wall  washed  with  boiling 
water,  the  washing  being  extremely  easy  inconsequence 
of  the  coarse  granular  character  of  the  precipitate.  The 
filter  is  then  to  be  pierced,  and  the  oxalate  carefully 
washed  down  into  a crucible  ; alter  which  the  water  in 
the  crucible  may  easily  be  removed  by  evaporation,  and 
the  oxalate  dried  at  a temperature  of  ioo°  C.  The 
equivalents  of  lanthanum  and  didymium  are  so  near  to 
that  of  cerium,  that  no  very  sensible  error  is  committed 
by  considering  the  mixed  oxalates  as  consisting  simply 
of  CeOCsOs  + 3aq. 

In  mineral  analysis,  in  which  the  relative  quantity  of 
oxygen  in  the  acids  and  bases  must  be  determined  with 
accuracy,  it  may.  be  desirable  to  ascertain  the  quantity 
of  oxalic  acid  in*a  weighed  portion  or  the  oxalates  by 
combustion  with  oxide  of  copper.  From  this  the  acid 
in  the  cntiie  precipitate  may  be  found,  and  the  oxygen 
in  the  three  bases  will  then  be  one-third  oC  the  oxygen 
in  the  acid.— American  Journal  of  Science,  vol.  xxxvii., 
P-I354- 


On  the  Supposed  Nature  of  Air  prior  to  the  Discovery 
of  Oxygen , by  Gkougb  F.  Rod  well,  F.C.S. 

(Continued  from  pop*  196.) 

9.  John  itoy.— -About  the  year  1628  a M.  Le  Brim, 
of  Bergerac,  calcined  2 lb.  6 ox.  of  tin,  and  fuund  oa 
weighing  “ to  ascertain  the  loss,”  that  the  calx  weighed 
2 lb.  13  oz.  Ho  next  repeated  the  experiment  with  ths 
sntno  weight  of  lead,  and  found  a loss  of  6 ox.*  Le 
Brun  mentioned  the  experiment  to  several  of  his  friends, 
but  not  one  of  them  could  give  an  explanation  of  the 
cause  of  the  effects  observed,  and  ultimately  he  applied 
to  John  Rev.t  an  ingenious  physician  of  his  acquaintance 
residing  nt  Bugue,  in  Perigord. 

The  subject  was  investigated  by  Rey,  and  the  result* 
of  his  inquiry  were  published  in  1630  at  Bazas,  a small 
town  in  Provence.  J 

Key’s  first  object  was  to  prove  that  the  air  has 
weight:  tukingit  for  granted  that  bodies  cannot  descend 
unless  they  possess  weight,  wo  must  admit,  he  says, 
that  air  possesses  it,  because  if  we  pull  a stake  out  of 
the  ground,  air  at  once  rushes  in  and  fills  the  hole  which 
is  left ; and  however  deep  we  may  dig  a well,  air  will 
descend  into  it  and  completely*  fill  it.  He  mentions, 
moreover,  that  if  air  is  compressed  in  a balloon,  the 
latter  on  weighing  will  be  found  to  be  heavier  than  before. 

When  certain  liquids  of  different  density  are  mixed 
together  they  arc  afterwards  found  to  separate  into  dis- 
tinct layers ; so,  argues  Rey,  if  n long  tube  were  filled 
with  w ine  the  upper  layer' ’would  be  more  spirituous  than 
the  lower,  and  hence  he  infers  that  the  air  on  the  top  of 
a mountain  is  less  dense  than  that  at  its  base, 

Rey  believed  that  water, 
by  the  action  of  heat,  is  con- 
verted into  air,  and  lie  de- 
scribes a method  of  determin- 
ing the  volume  of  nir  produced 
from  a known  volume  of 
water.  A hollow*  cylinder  of 
metal,  AA,  open  at  one  end,  lias 
an  orifice  made  in  t lie  closed 
end,  into  which  the  hook  of 
a small  elopile,  B,  can  be 
fitted  air  tight.  A piston,  c, 
moves  freely  in  the  cylinder. 

The  piston  is  forced  down  to 
the  bottom  of  the  cylinder, 
and  the  olopile,  filled  with 
water,  is  then  securely  fitted 
into  its  place.  Heat  is  applied 
to  the  elopile  until  the  water 
it  contains  is  completely  con- 
verted into  vapour,  and  the 
height  to  which  the  piston  is 
raised  is  noted.  By  comparing 
the  capacity  of  the  elopile 
with  that  of  the  cylinder 
below  the  piston,  the  relation 
of  the  space  occupied  by  the 
water  to  that  of  the  space 
occupied  by  the  vapour  pro- 
duced from  it  can  obviously 
be  readily  determined. 

The  eleven  t It  of  Rev’s  essays 
is  entitled  “ I/air  cst  rendu 

* 'tlii  U*Hli  viroref  nt  luii'ii’a  i •«,  ;u  j*tnrf  t*tt,or 

tlif  Iwit  •»!  * t**--  ftirnnrc  t**!i»c  t<»0  ItiCcMtc,  >.nd  (•*«  ioyg  c»*j.Uuu.J,  W 
iiviu  ' lm  uc.i  'U  i.f  the  rased  uxiiic  oa  tin,  crmiblo. 

t Bi*m  at  Hug  lie  Uuwa*  tLe  inter  ]*ut  of  tho  16G1  ctuttuy. 

1 Died  164J. 

| t Koy's  work  is  entitled  “ Essay*  do  Je*u  Boy,*  Doctour  en  Jed*- 
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pcaant  par  lo  operation  de  sea  parties  moins  pesantes.” 
Just  as  in  distilling  wine,  a distillate  more  subtle 
than  wine  passes  over,  and  a residue  more  dense 
than  wine  is  left  in  the  retort,  so,  argues  Key,  air  may 
be  distilled,  a “thickened  air  ” being  left  ns  residue.  We 
know  that  air  is  thickened  by  the  heat  of  the  sun, 
because  soon  after  sunrise  a trembiing§  of  the  air  is 
sometimes  observed.  Now,  the  air  near  a furnace  also 
trembles,  and  is  therefore  thickened.  “ For  the  violence 
of  the  fire,  subtilising  all  the  air  that  comes  near  it,  will 
drive  an  immense  quantity  of  it  to  a distance,  leaving 
around  itself  of  this  immense  quantity  only  a kind  of 
dregs,  which  from  its  glutinous  weight  cannot  fly  off.” 

The  sixteenth  essay  is  entitled  “ Response  f rinclle 
a le  demand©  pourquoy  l’estaiu,  et  le  plumb  aug- 
mented depoids  quand  on  lea  calcine.”  “ To  this  ques- 
tion, then,”  he  writes,  “ resting  on  the  foundations  I 
have  laid,  I answer  el  touslietis  glorieutement . That  this 
increase  of  weight  comes  from  the  air,  thickened,  and 
made  heavy,  and  in  some  degree  rendered  adhesive  in 
the  vessel  by  the  violent  and  long-continued  heat  of  the 
furnace,  which  air  mixes  with  the  calx  (its  union  being 
assisted  by  the  continual  stirring),  and  attaches  itself  to 
its  smallest  particles ; no  otherwise  than  as  water  when 
sand  is  thrown  into  it  makes  it  heavier  by  moistening  it 
and  adhering  to  its  smallest  grains.” 

In  the  eight  following  essays  Key  refutes  the  opinions 
of  Cardanus  and  Cmsalpinus,  and  of  several  friends  of 
Lo  Biun,  who  attributed  the  increase  of  weight  lo  the 
absorption  of  “ the  vapours  of  charcoal,”  of  “ the  volatile 
salt  of  charcoal,”  of  “ the  volatile  mercurial  salt,”  of 
“ moisture  attracted  by  the  calx,”  and  of  matter  removed 
from  the  calcining  vessel. 

In  the  twenty-fifth  essay  Key  mentions  a single  ex- 
periment which  refutes  the  opinions  of  all  his  adver- 
saries. It  will  be  observed  that  the  above  objections 
ore  founded  on  the  mode  of  heating  the  metal  to  be 
calcined ; Key  now  proves  that  heat  and  air  alone  pro- 
duce the  change. 

llnmi-rus  Poppius||  mentions  an  experiment  in  which 

clue:  Sar  la  rcc)ieri!lie lie  U un«c  pour  Iw^uullo  1‘vi'nin  ©t  In  j»tor»b 
au^mcntciit  d«|Ktidfl  tiii-uiduu  le*  CHlcine.''  'lh©  dedication  i*  to  lit® 
Due  do  Bouillon,  and  1*  « «ntd  “ ltey,  ao  Bttfue,  Hew  do  mi*  NuleAnco 
dim*  volte  ICir-tunie  d • Lymail  : le  premier  jour  <lu  Jauvivr,  1610." 
The  treatise  i-*  in  tho  form  ef  twenty-eight  snort  ev«.*ys,  extending 
over  144  small  i-Ojjc*  It  is  tJttmm*1*  rui< ; it  rcpiiot  w;v*  iniblmhM  in 
P.*ri»  by  M.  In  1777,  and  a tnuialntioa  by  Mr.  Clii  - nmai-po  u i.  1 

in  the  u»t,  Mud,  «nd  t{nl  volumes  of  the  Qaai~Urty  Jo  unto  l nf  the 
Jtnyrat  in ititutioi*  ft»r  1811  slid  18x1.  I have  cmauiutit  the  original’ i6jo 
edition  ("f  which  there  In  mu  uxcollcnt  au  l conjilote  copy  iu  the 
British  Minium  Libnvy),  nnd  Mr.  Children  s Lmiination. 

The  followin'*  cut  i-Mn  lino*  by  a M.  ikreftu,  aie  printed  at  the  com- 
mencement of  the  cMnys  : — 

" Icjrd*  plus  cn  (falaisaxtit, 

Dm  *i*.-etes  iMsarS  la  creance, 

V«ia  (ranvnM  l'air  i«  peaiuit 
Quou  l'exntulne  a la  twlauc©. 

Voua  vertex  quo  cot  dement. 

He  pen  en  soy  par  h evident. 

You*  reiTtz  comma  il  se  r'atfino ; 

Et  par  mi  mirac  c nouveau 
Pen  * 'inf  *ut  qu'it  ne  *t  calcine 
Par 1 effort  d'un  rung*  fuurueaa.’' 

| Ray  undoubtedly  here  alludes  to  tbo  unsteady  appenrtuce  which 
obyeo'e  powwis*  when  iccn  through  air  having  aoiffi-iunt  density  from 
thnt  around  it,— an  effect  due  to  the  iilte«ath-n  of  the  refractive  index 
of  the  heated  air.  It  somettims  l.njij  cn*  after  a very  hot  day  that 
there  *rv  1 »yera  in  the  air  iiaoes-niK  different  densities,  the  layer  m 
contact  with  the  /nil  Inin#  heated,  and  then  afloeiuBnsr  toluAkowiy 
for  c«lder  sir.  Astronomers  are  Ircqiu  ntly  unable  to  Work  on  sc^nuit 
of  the  tnu'eady  appvaraiKo  of  the  objects  they  view — mu  effect  due  to 
the  s .me  cmus4. 

[ I am  nntkuuaintcd  with  thh  author,  neither  etui  I find  his  name  | 
mentioned  in  the  “ntngmphie  Unlversen#,'*  tho  " Noiiv«Jk-  HI  v-rupide 
OSudra'o,  ' Watt's  “ Bi'liothec-t  Hrirannici,”  nor  in  the  cutul*  gue  of 
tlio  OritUh  Mu  autu  Library.  TboqU  taiion  given  iu  the  text »»  fro  n 
n w»*rk  entitled  "BmsIIIih  Afiftmoi.il  Com  probata  ct  Conscript;*  nb 
Bamcro  Poppk)  Tballhio  PhUi-ebyruico,*’  cap.  ill.  **  Do  oalvinations 
4ntim<>uii  p«r  hadtos  Solarea."  1U»«  work  .s  printed  in  the  "Praxis 
Cbymiatrica”  of  Jean  Hartmann,  published  in  1625. 


he  calcined  antimony  by  converging  the  rays  of  the  sun 
upon  it  by  a Ions.  80  soon,  he  writes,  as  the  cono  of 
rays  is  directed  on  the  antimony,  "cum  multi  fumi  pro- 
fusions calcinabitur  . . . . et  (quod  mirnbile)  licet 

copiosus  fumus  multum  de  antimomo  dissipari  arguat, 
tamen  antimunii  pondus  post  calcinationem  auctum 
potius  quarn  diuiinutum  deprehenditur.’’  Now,  in  this 
instance,  Key  argues,  it  iu  impossible  that  “ the  vapours 
of  charcoal,”  or  any  of  tho  other  volatilo  bodies  supposed 
to  be  produced  during  the  calcination  iu  a furnace  could 
have  attached  themselves  to  the  calx,  and  yet  it  was  found 
to  weigh  more  than  tho  antimony  which  produced  it. 

Key  next  answers  the  question  why  a calx  docs  not 
inerenso  in  weight  mi  infinitum,  hollowing  up  tho 
analogy  of  sand  moistened  with  water,  ho  replies,  you 
may  mix  sanl  with  sand  and  water  with  water  in  any 
quantity  you  please,  hut  this  caunot  be  done  with  sand 
and  water,  for  if  you  add  water  to  sand  until  it  is 
thoroughly  wetted, "the  sand  will  tako  up  no  more  water; 
it  is  thus  with  the  calx,  the  thickened  air  attaches  itself 
to  its  most  minute  parts,  " mais  quand  tout  cu  assuble, 
cile  n’en  s\’auroit  prendro  davantage.” 

Certain  bodies,  such  as  lead  nnd  tin,  have  but  little 
volatile  matter,  and  consequently  leave  a large  quantity 
of  ash  to  attract  tho  thickened  air;  while  other  bodies, 
such  as  vegetable  and  animal  substances,  have  a great 
deal  of  volatile  matter,  and  consequently  leave  but  a 
small  quantity  of  nsh  to  attract  the  thickened  air.  I11 
tho  first  instance,  tho  air  attracted  by  the  calx  weighs 
mure  than  the  matter  expelled  by  heat ; in  the  second 
instance,  the  air  attracted  by  the  calx  weighs  less  than 
the  matter  expelled  by  beat;  hence  the  former  class  of 
substances  gain  weight  during  calcination,  and  the  latter 
lose  weight — such  was  Key’s  explanation  of  the  hot 
that  nil  bodies  do  not  gain  w eight  during  calcination. 

Key,  bv  careful  observation,  became  convinced  that 
the  weight  gained  by  metals  during  calcination  came 
from  the  air  alone  ; it  was  then  necessary  to  construct  a 
theory  to  show  by  what  means  air  could  produce  such 
nit  effect ; the  tram  of  reasoning  which  induced  him  to 
ptopound  the  theory  given  above  may  be  stated  iu  a U w 
words  as  follows:— Air  has  weight;  air  must  nearly 
approaches  the  nature  of  a liquid,  and  may  tbereforo  bo 
supposed  to  act  like  one;  liquids  may,  by  tho  action  of 
heat,  ho  caused  to  separate  into  a heavier  und  a lighter 
part ; therefore,  air  may,  by  the  action  of  heat,  becuussd 
to  separate  into  a heavier  and  a lighter  part ; the  heavier 
part  approaches  more  nearly  to  tho  nature  of  a liquid 
than  nir,  it  is  the  “ dregs  ” of  air,  and  it  has  changed  its 
fluidity  for  a “viscid  grossness this  matter  attaches 
itself  to  the  ashes  of  bodies  during  calcination  as  water 
attaches  itself  to  sand,  and  renders  such  of  them  as 
possess  muoh  ash  heavier  than  they  were  before  calcina- 
tion. 

Key  did  not  believe  tlmt  "thickened  air  (Imr 
ctpissi)  is  the  cause  of  calcination;  he  held  to  tho  old 
theory  that  calcination  is  the  expulsion  by  heat  of  the 
volatile  matter  of  the  body  calcined,  the  calx  being  tho 
residual  ash— tho  ash  oi  an  organic  body  was  to  his 
mind  as  much  a calx  as  the  oxide  of  a metal. 

The  great  merit  of  Key  was,  that  he  regarded  air  in 
tho  light  of  a ponderable  liquid  ; that  w hich  holds  good 
for  a liquid,  he  assumed,  holds  equally  good  fur  air ; he 
thus  became  able  to  grapple  with  an  intangible  body, 
and  to  reason  ou  that  which  had  hitherto  from  its 
subtlety  eluded  the  grasp  of  the  philosophers  of  ull  pre- 
vious ages. 

Key’s  theory  was,  indeed,  fallacious;  still.it  was  a 
great  step  in  advance  of  all  that  had  been  done  iu 
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former  ages;  there  is  impressed  upon  it  the  stamp  of  a 
rcat  and  energetic  intellect.  We  must  not  judge  of  it 
y what  has  been  done  since ; we  niUBt  think  of  what 
was  done  before  ; we  must  think  of  it  as  the  work  of  a 
man  removed  from  a great  centre  of  learning ; from  the 
converse  of  scientific  men ; from  every  external  source 
of  knowledge  ; compelled  to  work  alone,  to  think  alone. 
Let  it  be  remembered,  moreover,  that  experimental 
science  had  not  yet  left  its  cradle;  middle  age  supersti- 
tion was  still  very  rife ; philosophy  founded  on  reason- 
ing had  not  given  way  to  philosophy  founded  on 
experiment ; the  syllogism  had  not  yielded  its  place  to 
induction ; the  Church  was  still  dominant — still  con- 
demned all  that  was  contrary  to  the  philosophy  of 
Aristotle,  and  thus  cramped  and  curbed  the  human  in- 
tellect ; the  4‘  Novum  Organum  " had  but  jnst  appeared ; 
and  the  M Dialoghi”  of  Galileo  were  as  yet  unknown 
to  the  world.  Key  lived  at  the  commencement  of  an 
epoch,  and  he  was  the  founder  of  a branch  of  scientific 
inquiry  which  helped  to  render  that  epoch  glorious.  By 
energy  and  perseverance  he  ascended  a lofty  eminence, 
whence  he  saw  in  the  distance  an  unknown  country — 
dimly,  indeed,  and  far  from  him ; still  it  was  there — 
and  he  pointed  out  its  direction  to  his  fellow-men,  but 
explorers  were  rare  in  that  day,  and  men  cared  not  to 
venture  across  pathless  wastes,  to  ascend  hitherto  un- 
trod mountains,  in  order  to  arrive  at  that  which  when 
found,  might  prove  a barren  and  unproductive  country. 

Key’s  work  was  but  little  known  during  the  147  years 
which  intervened  between  its  publication  and  its  reprint 
in  1777.  It  was  published  in  a Bmall  and  obscure  town 
of  Provence,  and  from  the  fact  that  at  the  time  of  the 
reprint  it  was  extremely  scarce,  it  is  to  be  supposed  that 
only  a few  copies  were  originally  printed.  Had  it  been 
better  known,  the  theory  of  Phlogiston  would  never 
have  been  propounded,  and  pneumatic  chemistry  would 
assuredly  sooner  have  attained  the  rank  of  a science. 
But  soon  after  the  “ Essays  **  were  published,  the  dis- 
covery of  the  pressure  of  the  air  diverted  the  mind9  of 
the  scientific  from  the  study  of  the  chemistry  of  the  air. 

The  claims  of  Rcy  have  never  been  sufficiently 
acknowledged.  Let  all  honour  be  given  to  him  ; science 
ought  to  venerate  such  a man — a true  philosopher,  work- 
ing for  her,  and  loving  her  for  herself  alone.  In  the 
history  of  pneumatic  chemistry,  the  name  of  Key 
deserves  to  stand  sido  by  sido  with  those  of  Mayow, 
Holes,  Priestley,  Scheele,  and  Lavoisier. 

Well  did  Key  write  as  the  concluding  words  of  his 
treatise ; — 

14  Le  travail  cst&  mien,  le  profit  en  soit  au  lecteur,  et 
a Dicu  seul  la  gloire.” 

TECHNICAL  CHEMISTRY. 

O/i  Pyroxylin,  by  MM.  PsLOUZB  and  Maubby. 

(Ctoitinutd  from  pagt  198.) 

<ouij»o*itioii  of  Pyroxylin.  — In  1847  wo  deter- 
mined the  composition  of  pyroxylin,  and  represented  it  by 
the  following  formula — ^H^OH.jNOg. 

We  must  first  find  out  whether  we  operated  on  a 
product  different  to  Lcnk’s  pyroxylin,  aud,  if  the  two 
are  chemically  identical,  whether  this  formula  is  correct. 

We  have  conducted  these  researches  with  the  greatest 
possible  care,  and  believe  we  have  surmounted  the  diffi- 
culties of  the  combustion  of  pyroxylin.  We  found  the 
pyroxylin  of  Hirteuberg  and  Bouchct  chemically 
identical,  and  found  for  them  a formula  differing  from 
the  previous  one  by  only  ono  equivalent  of  water. 


This  formula  is  CuHi|0t«.5N0ft. 

It  is  so  like  the  previous  formula — C^UpOn.jNO,— 
that  analysis  alono  would  not  be  sufficient  to  justify  the 
alteration  without  being  supported  by  the  amount  of 
the  yield.  In  fact,  the  new  formula  supposes  a yield  of 
177*78  of  pyroxylin  for  too  of  cotton,  while  the  old 
formula  corresponds  to  a yield  of  only  175.  The  direct 
experiments  described  above  gave  the  figuro  178. 

All  the  gun-cottons  we  analysed  were  previously 
washed  in  a mixture  of  alcohol  and  ether,  to  remove 
some  milliemes  of  fatty  and  soluble  matters,  then  dried 
for  several  hours  in  a stove  at  a temperature  between 
40  and  50°. 

All  were  of  the  composition  above  described,  and  gave 
the  following  figures  : — 

Carbon  ......  15*00 

Hydrogen 315 

Oxygen 5971 

Nitrogen  ......  11*15 

100*00 

The  Action  of  Kent  on  Pyroxylin. — General 
Lenk  ascribes  the  unsatisfactory  results  obtained  in 
France  by  the  Commission  of  1846  to  tho  fact  that  not 
sufficient  attention  was  paid  to  the  manner  in  which  the 
pyroxylin  was  prepared,  and  to  operating  upon  an 
insufficiently  defined  nitred  product.  By  taking 
advantage  of  conditions  most  favourable  to  nitrogenis*- 
tion,  he  believes  he  has  obtained  a pyroxylin  very 
difficult  to  decompose. 

We  will  not  discuss  the  theoretical  value  of  this  asser- 
tion, which  does  not  seem  to  us  to  be  very  great.  It  is, 
on  the  contrary,  more  probable  that  gun-cotton  would 
decompose  more  readily  the  less  like  cellulose,  and,  con- 
sequently, the  more  nitred  it  became.  However  this 
may  be,  General  Lcnk  says  that  pyroxylin  made  by  his 
process  will  not  explode  below  136°  C. 

We  have  made  this  important  point  the  subject  of 
numerous  experiments. 

These  experiments  were  firet  made  with  an  experi- 
mental matrass,  open  or  closed,  and  plunged  info  a hath 
of  boiling  water. 

All  the  samples  heated  in  this  way  to  1000  were  sooner 
or  later  decomposed,  and  in  a few  minutes  a disengage- 
ment of  nitrous  vapours  took  place. 

The  decomposition  takes  place  in  different  ways,  and 
cannot  be  reproduced  at  will.  Four  methods  of  decom- 
position at  ioo°,  having  the  common  characteristic  of 
the  disengagement  of  nitrous  vapours,  may  be  given 

1.  The  pyroxylin  detonates  violently. 

i.  It  decomposes  without  detonating,  leaving  a white, 
pulverulent,  acid  residue,  partially  soluble  in  water,  con- 
taining no  nitrogen,  and  forming  about  half  the  weight 
of  the  pyroxylin. 

3.  It  leaves  a yellow,  amorphous,  inexploaible  residue, 
partially  soluble  in  water,  and  reducing,  like  glucose, 
the  double  tartrate  of  copper  and  potash. 

4.  It  gives  a small  residue  (only  8 to  to  per  cent,  of 
its  weight),  and  a black  matter,  in  appearance  like  char- 
coal. In  this  case  the  matrass  is  entirely  covered  with 
a yellow  powder,  which  dissolves  in  alkali  with  consider- 
able disengagement  of  ammonia  (this  matter  is  sppt- 
rently  ulmate  of  ammonia).  From  this  solution  acids 
precipitate  a dirty  yellow  body,  also  soluble  in  alkslies. 
The  charcoal- like  residue  disengages  ammonia  under  the 
uction  of  potash.  This  production  of  ammonia  by  the 
simple  action  of  heat  from  a matter  formed  of  nitric  acid 
and  cellulose  is  very  remarkable. 

Other  experiments  made  on  various  pyroxylins  at 
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9°°  and  then  at  80“  gave  exactly  the  same  result*,  except 
that  decomposition  took  place  after  several  hours  instead 
of  a few  minutes. 

At  6o°,  and  even  at  550,  pyroxylin  is  still  decomposed. 
After  a few  days  the  matrass  becomes  full  of  dense 
reddish  vapours,  and  tho  same  non-nitrogenisod  pul- 
verulent residue  of  which  we  have  already  spoken  is 
obtained.  No  combustion  was  observed  in  these  latter 
experiments. 

We  moreover  produced  detonation  by  putting  about 
one  gramme  of  pyroxylin  into  one  of  Gay-Lussac's 
copper  stoves  containing  oil  at  only  470.  The  pyroxylin 
thus  decomposed  was  from  a specimen  prepared  by  forty- 
eight  hours'  immersion,  and  washing  by  Leak's  process. 

These  experiments  plainly  show  that,  contrary  to 
General  Lenk’s  assertion,  his  pyroxylin  does  not  offer 
more  resistance  to  the  action  of  heat  than  that  of 
Bouchet,  the  Austrian  silicated  pyroxylin  haring  under 
all  conditions  behaved  itself  in  the  same  manner  as  the 
others. 

From  its  decomposing  at  about  50°,  it  may  be  asked 
whether  pyroxylin  is  not  liable  to  decompose  even  at 
the  ordinury  temperature.  Is  it,  for  instance,  likely  to 
detonate  spontaneously  when  kept  in  large  masses  in 
magazines?  Several  chemists  have  given  examples  of 
the  decomposition  of  pyroxylin  at  the  ordinary  tempera- 
ture. They  have  generally  mentioned  as  products  of 
this  decomposition  nitrous  vapours  and  several  oxidised 
bodies  like  formic,  oxalic,  and  acetic  acids,  and  residues 
of  gummy  or  saccharine  substances,  and  have  endeavoured 
to  ascribe  these  instances  of  the  alteration  of  pyroxylin 
to  imperfect  washing. 

We  will  in  the  first  place  remark  that  it  is  easy  to 
wash  small  quantities  of  materials,  and  that  as  the 
destructive  action  of  sulphurio  acid  on  pyroxylin  is 
perfectly  established,  it  is  evident  that  the  greatest  care 
should  be  taken  to  eliminate  every  trace  of  it,  and  that 
consequently  the  most  careful  washing  is  necessary. 

Without  entering  into  the  details  of  the  known  cases 
of  the  decomposition  of  pyroxylin  at  the  ordinary  tem- 
perature, we  will  describe  the  decomposition  wo  observed 
in  some  specimens  made  in  1847,  which  had  been  washed 
■with  especial  care  cither  in  pure  or  alkaline  water. 

Of  twenty-eight  samples  placed  in  small  stopped 
flasks,  and  a few  grammes  in  weight,  sixteen  underwent 
alteration  of  somo  kind. 

We  took  at  hazard  one  of  the  altered  specimens,  and 
examined  it.  It  was  originally  composed  of  six 
grammes  of  pyroxylin  which  had  been  washed  in 
potash  water  and  left  since  March  17,  1830,  or  fourteen 
years,  in  a flask  imperfectly  stopped.  It  had  left  a 
residue  representing  79  per  cent,  of  a dark  yellow  colour, 
and  considerable  amount  of  acid,  but  no  sulphuric  acid. 
This  residue  dissolved  completely  in  water,  and  like 
glucose  reduced  tartrate  of  copper  and  potash.  Its 
boiling  solution  gave  a decided  odour  of  vinegar,  and, 
wliat  was  very  remarkablo,  disengaged  ammonia  under 
the  action  of  potash. 

There  are,  then,  under  the  ordinary  atmospheric  con- 
ditions, incontestable  instances  of  the  spontaneous 
alteration  of  pyroxylin,  which,  moreover,  had  been 
washed  in  alkaline  water. 

Now  wo  have  shown  that  pyroxylin  is  sure  to  de- 
compose with  heat,  that  in  some  cases  it  detonates,  and 
in  others  apparently  identical  it  is  destroyed  without 
combustion.  Why  should  it  not  be  the  same  at  a iow 
temperature  ? Why  should  we  not  add  to  the  instances 
of  simple  decomposition  those  of  detonation?  The 
analogy  is  so  evident  that  we  need  not  have  recourse  to 


the  supposition  of  imperfect  washing  to  explain  the  com- 
bustion of  pyroxylin. 

The  Hirtcnberg  pyroxylin  itself  exploded  in  the 
magazine  at  Simmering,  and  in  the  investigation  made 
July  31,  1861,  it  was  merely  decided  tiiat  the  accident 
was  due  to  spontaneous  combustion.  It  has  also  been 
attributed  to  the  ordinury  powder  also  contained  in  the 
magazine,  but  this  supposition  is  inadmissible,  as  for 
several  centuries  there  has  been  no  known  instance  of 
spontaneous  combustion  of  gunpowder.  We  must  not 
of  course,  as  was  done  in  an  Austrian  paper,  confound 
accidents  during  manufacture,  carelessness  of  workmen, 
or  faulty  mechanism,  with  the  explosions  produced  by 
no  other  cause  than  the  reactions  among  the  elements  of 
the  compound. 

Comparison  of  Icsk'i  Pyroxylin  with  those  of 
JSonchrC  relative  to  their  Propulsive  and  Blast- 
tog  Qualities. — It  remains  for  us  to  give  the  results  of 
the  experiments  made  with  Navet's  pendulum  to  compare 
the  propelling  powers  of  these  two  kinds  of  gun-cotton. 
Twenty-five  charges  were  fired  with  Lenk’s  pyroxylin, 
fifteen  with  those  of  Bouchet,  three  grammes  fur  each 
charge,  and  round  balls  weighing  each  15  gr.  30. 

Taking  first  the  medium  velocity  of  tho  balls  and 
then  the  greatest  and  the  least,  we  have, — 

Gun-ootloo. 


Btrtenberg. 

Bouchet. 

m. 

m. 

Medium  velocity. 

• 3850 

394*3* 

Greatest  ,,  . 

■ • S3 

4*5 '94 

Least  „ • 

• 357  *3 

357 '*3 

Differences  much  greater  than  those  presented  by  the 
above  figures  are  sometimes  found  in  firing  from  the 
same  specimen.  For  instanco,  the  pyroxylin  brought 
from  Austria  by  General  Lenk  was  fired  twioe,  giving — 

m. 

On  February  17  ....  374 ‘40 

,,  March  8 408-40 

From  these  results  we  may  conclude  that  both  kinds 
have  the  same  ballistic  force. 

In  these  experiments  the  gun  was  filled  to  the  height 
of  o’osm.  It  was  proposed  to  ram  it  harder,  reducing 
the  height  to  0*0311);  but  the  first  charge  fired  by  this 
method,  and  with  three  grammes  of  General  Lenk’s 
pyroxylin,  burst  the  gun  barrel. 

This  accident  has  also  happened  in  firing  charges  of 
the  Bouchet  pyroxylin,  showing  the  resemblance  between 
the  explosive  property  of  the  French  and  Austrian 
pyroxyles. 

We  will  not  here  describe  all  the  attempts  made  by 
the  Commission  of  1846  to  obviate  the  inconvenience 
arising  from  the  too  rapid  combustion  of  pyroxylin,  but 
will  confine  ourselves  to  those  mado  for  the  same  pur- 
pose by  General  Lenk. 

He  first  unsuccessfully  tried  compressed  cartridges, 
then  some  which  ho  called  long  cartridges,  formed  of 
paper  cylinders  covered  with  gun-cotton  yarn.  With 
these  on  Austrian  12-pounder  charged  with  about  481 
grammes  of  gun-cotton  gave  a velocity  of  427  metres. 

But  this  speed,  though  the  greatest  attained  by  the 
experiments  in  question,  is  less  than  tiiat  obtained  in 
France  with  a similar  gun,  and  with  a charge  of  2 kilo* 
grammes  of  ordinary  powder,  which  was  about  480 
metres,  and  which  the  Commission  of  1846  endeavoured 
to  attain  by  using  667  grammes  of  pyroxylin. 

Now,  it  has  not  been  proved  that  Lenk's  cartridges 
would  not  injure  pieces  of  ordnance  were  the  quantity  of 
pyroxylin  increased  so  as  to  obtain  the  same  speed  as  in 
France. 
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Tho  author  of  one  of  the  Austrian  reports  recognises 
the  fact  that  the  results  obtained  are  unsatisfactory,  and 
that  the  mechanical  means  employed  to  prevent  the  de- 
velopment of  the  injurious  properties  of  the  pyroxylin 
neutralise  part  of  its  propelling  power;  and  arrives  at 
the  conclusion  that  the  problem  will  be  resolved  only 
when  firearms  are  made  in  which  the  injurious  effect  may 
be  disregarded.  This  is  also  our  opinion ; but  how  to 
overcome  the  objection  of  tho  spontaneous  explosions, 
which  to  us  is  the  first  consideration  ? 

The  result  of  our  researches  is  that  though  tho  com- 
position, method  of  production,  and  chemical  properties 
of  pyroxylin  may  be  better  known,  the  principal  point — 
its  use  for  firearms — remains  in  nearly  the  same  state  in 
which  it  was  left  by  the  French  Commission  of  1846. 

There  is  nothing  to  lead  us  to  suppose  it  possible,  in 
the  present  state  of  our  knowledge,  to  prevent  the  spon- 
taneous explosion  of  pyroxylin,  or  to  get  rid  of  its  injurious 
properties. — Comptes  Rend  us,  lir.,  363.  64. 
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On  the  Extraction  of  Cantharidin , and  on  the  Assay  of 
Cantharides,  by  M.  AlORTREUX. 

Having  observed  that  cantharidin  is  insoluble  in  sul- 
phuret  of  carbon,  it  occurred  to  me  that  this  property 
might  be  employed  in  isolating  the  active  principle  of 
cantharides. 

If  cantharides  are  treated  by  chloroform,  as  has  beeu 
indicated  by  Mr.  William  Proctor,  and  tho  solution  is 
evaporated,  the  cantharidin  is  obtained  in  the  form  of 
crystals  disseminated  in  solid  fat  and  green  oil. 

By  now  employing  the  sulphuret  of  carbon,  this 
vehicle  dissolves  the  fatty  bodies,  and  leaves  the  can- 
tharidin nearly  pure,  which  it  is  easy  to  collect  on  a 
filter  and  wash  and  weigh. 

The  study  that  I have  made  of  these  facts  leads  me  to 
found  on  them  a process  tor  assaying  cantharidin  in 
cautliorides.  H>*re  is  the  modus  operandi  I offer  : — 

Introduce  into  the  adapter  of  Paycn's  apparatus,  for 
extraction  by  vapour,  (a  vapour  percolator,)  a wad  of 
cotton,  and  on  this  a layer  of  fine  washed  sand,  10  to  15 
millimetres. 

The  cantharides  to  be  examined  being  reduced  to  fine 
powder,  40  grammes  (617  grains)  are  taken  and  placed 
on  the  layer  of  sand,  when  it  is  settled  by  jarring  the 
beak  of  the  adapter  on  the  table;  over  the  cantharides 
is  put  a thin  layer  of  cotton,  and  above  this  a circle  of 
filtering  paper. 

The  adapter  is  then  inserted  .in  a flask  containing 
three  or  four  cubic  centimetres  of  ether,  which  flask  is 
connected  by  a lateral  tube  with  another  flask  surmount- 
ing the  adapter.  The  apparatus  is  then  heated  in  a 
water-bath,  and  when  the  vapour  arrives  in  the  upper 
flask  about  sixty  cubic  centimetres  of  concentrated 
ether  are  poured  in  the  adapter  and  a safety  tube  adapted. 

The  distillation  is  continued  until  the  liquor  passes 
colourless  (about  three  hours  are  required),  when  the 
apparatus  is  removed  from  tho  water-bath;  the  upper 
flask  removed,  ten  cubic  centimetres  of  ether  added,  and 
on  this  disappearing  below  the  paper,  water  is  poured  on 
to  displace  the  ether.  The  ether  is  distilled  off,  and  the 
residue,  after  the  total  disappearance  of  the  ether,  is 
treated  with  fifty  to  sixty  cubic  centimetres  of  sulphuret 
of  carbon,  and  the  whole  thrown  upon  a double  paper 
filter  and  well  washed  with  sulphuret  of  carbon  by 
means  of  a pipette. 

The  filters  are  then  dried  and  weighed,  tho  difference 


in  weight  bet  ween  tho  empty  filter  and  that  containing 
the  cantharidin  gives  tho  weight  of  that  principle  con- 
tained in  forty  grammes  of  the  cantharides  treated. 

By  this  method,  in  several  assays,  the  prodact  has 
ranged  between  eighteen  and  twenty-two  centigrammes 
per  forty  grammes,  an  average  of  10  centigramme*  in 
4000  centigrammes.*  This  process  can  easily  be  applied 
to  the  preparation  of  cantharidin  for  oommercc.Wtmr. 
de  Pharmacie , Juillet,  1864. 


On  the  Extraction  and  Preservation  of  Aromata, 
by  Chas.  R.  C.  Tichborne,  F.C.8.,  ttge. f 
Some  time  ago  I noticed  in  my  garden  a vegetable 
curiosity.  As  I was  desirous  of  preserving  this  hunt 
natures  for  some  time;  I submerged  it  in  some  weak 
glycerine,  considering  that  that  fluid  would  be  lew 
likely  to  destroy  the  tender  organism,  and  also  remem- 
bering that  it  had  been  found  most  efficient  in  the  pre- 
serving of  animal  tissues.  \ The  glycerine  answered 
its  purpose  admirably,  preserving  tne  delicate  parti  of 
the  plant — preventing  decomposition.  I immediately 
saw  that  this  property  of  glycerine  might  be  mads 
available  for  certain  pharmaceutical  purposes  where  it 
w as  desired  to  preserve  or  to  extract  the  aromata  of  vege- 
table products.  It  is  applicable  to  the  preserving  of 
elder,  orange,  or  rose  flowers,  and  also,  as  will  be 
shortly  explained,  it  may  be  substituted  for  the  oibind 
fats  used  in  tho  process  termed  enfleurage. 

The  flowers  may  bo  preserved  for  making  the  officinal 
aqua  sambuci  for  an  indefinite  period,  the  following 
being  the  modus  operandi: — Tho  elder  flowers  should 
be  gathered  when  the  corolla  is  fully  expanded,  bat  not 
too  far  gone;  they  should  then  bo  plucked  from  the 
stem,  and  packed  firmly  in  wide  mouthed  bottles,  orjan. 
without  crushing  them;  tho  whole  shoald  then  he  well 
covered  with  glycerine  and  corked.  It  is  not  necessary 
that  the  glycerine  should  be  pure  for  this  purpose,  but 
it  should  be  devoid  of  odour,  and  have  a specific  gravity 
of  about  1*140  at  6o°  F.  § 

The  common  glycerine  made  from  soap  or  plaster  hi» 
generally  a slight  odour,  which  must  be  got  rid  of  before 
using  it. 

When  tho  flowers  are  wanted  for  the  distillation  of 
tho  water,  they  are  put  into  the  still,  or,  what  is  pre- 
ferable, the  glycerine  is  expressed,  and  is  then  found  to 
he  saturated  with  tho  essential  oil;  water  is  then  addrd, 
the  quantity  being  regulated  by  the  original  weight  of 
the  preserved  flowers. 

I have  preserved  flowers  for  two  years,  and  on  distilling 
them  this  summer  1 have  procured  a water,  the  perfatnc 
of  which  has  equalled  tho  most  recent  product  Ai 
the  otto  seems  soluble  in  all  reasonable  proportions 
this  is  a very  convenient  method  of  making  a concen- 
trated water,  either  by  treating  the  glycerine  after  ex* 
pression  with  a fresh  portion  of  flowers  or  by  regulating 
the  amount  of  water  added  on  distillation. 

This  process  of  preserving  the  flowers  will  be  found 
to  far  exceed  the  old  plan  in  general  utility,  but  in 
ticular,  as  it  is  almost  next  to  impossible  to  distil  the 

• Tlxis  is  more  than  «ri*  found  by  Varner,  who  obt  uuei  *-03  p*rt* 
from  500,  or  o 4 frun  100,  whilst  tho  above  ia  of  per  cent. 

t licnd  at  tho  Pharmaceutical  Conference  We  have  already  l”' v 
lithcd  a *liort  abstract  of  thl*  paper,  but  now  print  It  at  \tniW.  ™ 
shall  do  tho  name  with  other  popoi*  read  at  tho  PI»an«u*a*tMl 
f«renco  as  they  roach  u*. 

t Expoiiincuts  of  M.  I)e  Marqnay — Journal  deClat iw 

% Pure  diaiillod  glyoerine  has  generally  a hpwaiic  frazil f<4  ***** 
1 141  at  60  F-  ; but  the  ordinary  glycerine  m-»y  be  coa^enUawa  up*1 
walor-b.it h until  It  ha*  a spodtfc  gravity  1 140. 
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flowers  bo  preserved  without  a small  portion  of  the  salt 
being  mechanically  curried  over,  which  cannot  be  a 
desideratum  in  an  emollient. 

By  shaking  the  expressed  glycerine,  diluted  with 
warm  water  and  melted  lard,  and  then  allowing  them 
to  separate,  an  ointment  may  be  obtained  which  has  the 
natural  properties  and  aroma  of  the  elder  flowers. 

I will  now  draw  your  attention  to  what  may  probably 
be  a very  useful  application  of  the  above  properties  of 
glycerine.  I mean  iu  cases  where  the  aroma  of  tho 
flower  is  so  delicate  as  to  bo  much  injured,  if  not  entirely 
destroyed,  by  the  application  of  heat;  when  such  is  the 
cose,  the  extraction  of  the  perfume  by  glycerino  may  be 
substituted  for  the  process  of  enfleurage  as  now  carried 
on  to  such  a large  extent  at  Oraase  and  Cannes,  and 
which  is  an  extraction  by  fats. 

The  process  would  then  become  one  of  cold  macera- 
tion, no  heat  being  employed  in  the  bain.  After  : 
macerating  tho  flowers  for  some  considerable  time  in  the 
glycerine,  it  is  expressed,  and  again  treated  with  fresh 
flowers  until  tho  excipient  is  thoroughly  saturated  with 
otto.  The  extraction  seems  perfect,  as  the  glycerine 
evidently  has  a great  affinity  for  volatilo  oils.)!  Tho 
saturated  glycerine  is  then  diluted  with  water,  and 
shaken  with  a small  quantity  of  chloroform.  After  well 
agitating,  the  latter  is  allowed  to  subside;  it  carries 
down  with  it  nearly  the  whole  of  the  essential  oil.  This 
chloroform  solution,  after  being  separated  by  a funnel, 
should  be  filtered  and  allowed  to  evaporate  spontaneously 
in  a shallow'  vessel;  the  residual  matter  dissolved  in  spirit 
forms  the  spirituous  extract  of  the  flowers,  whatever 
that  may  be.  If  operating  ujion  large  quantities  it 
becomes  desirable  to  economise;  therefore,  ill  such  a case, 
the  greater  part  of  the  chloroform  may  he  drawn  off  in 
a still,  the  last  portions  being  allowed  to  evaporate  spon- 
taneously. The  boiling  point  is  so  low  that  even  the 
most  delicate  perfume  would  hardly  be  deteriorated  by 
the  heut  employed.  Even  the  offensive  smelling  bisul- 
phide of  carbon,  from  its  ready  volatility,  might  be  used, 
it  being  cheaper,  but  it  must  he  quite  pure  or  free  from 
other  sulphur  compounds.  The  glycerine  may  be  used 
over  and  over  again  by  diluting,  passing  it  through 
charcoal,  and  then  evaporating  it  to  the  desired  gravity. 

As  regards  the  application  of  glycerine  to  the  pre- 
serving ol  leaves,  &c.,  for  distilled  waters,  I have  myself 
practically  carried  it  out  with  great  success,  having  kept 
flower*  for  two  years,  and  on  opening  them  found  not 
only  the  perfume  natural,  but  the  structure  of  the  flowers 
without  the  least  disorganisation. 

I merely  throw  out  these  remarks  on  tho  process 
culled  enfleurage  as  a suggestion,  as  it  could  only  be  prac- 
tically put  to  the  proof  at  some  place  where  the  flowers  are 
cultivated  extensively.  'J  he  great  number  of  men  and 
women  required  iu  that  process  as  now  carried  on  in  the 
Yur^i  district  would  point  out  that  a great  saving  would 
be  made  both  in  time  and  money  by  a method  similar 
to  the  above.  Another  object  is.  that  although  there 
are  large  growers  at  those  localities,  the  mass  of  the 
Bowers  are  grown  by  cottagers,  and  collected  from  them 
by  commissionaires.  In  the  above  plan  the  flowers 
could  be  placed  in  perfect  safety  as  brought  in,  and  by  this 
means  all  danger  from  heating  by  fermentation  is  thrown 
out  of  coiihidnation.  I have  extracted  on  it  small  scale 
and  by  the  obovo  means  the  aromata  from  heliotrope, 
•wallflower,  and  other  flowers. 

i|  Fr*>l*  mint  muq^mVil  <>tcr  » (bin  '•fr.itum  of  glycerine  un|«rt4 
in  » "h'  rt  tune  a ci.<u«;<lcruOle  od>ur  to  th.it  tiuid. 

% There  are  annually  gruwn  at  the  district  of  the  Var,  1,184.000  11m. 
of  flower*  for  the  proceea  of  enfleurage. 
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LECTURES  ON  CHEMICAL  PHILOSOPHY.— V. 
Delivered  at  the  College  of  France , by  31.  A.  Wcbtz. 

{Continued  from  page  101.) 

On  Substitutions. 

W e may  distinguish  three  classes  of  facts  relative  to  sub- 
stitutions— 1.  The  substitution  of  simple  bodies  for  simple 
bodies ; 2.  The  substitution  of  compound  radicals  for 
simple  bodies  ; 3.  The  substitution  of  compound  radicals 
for  compound  radicals. 

As  regards  the  substitution  of  chlorine  for  other  simple 
bodies,  we  shall  remark  that  the  amount  of  chlorine  which 
becomes  active  is  always  a molecule  Clt,  or  a group  of 
molecules  Cl4  or  Cl.,,  &c.,  but  never  an  atom  or  an  uneven 
numberof  atoms.  The  following  reactions  will  show  this  ; — 
Ca  H;lH.Cl2  + Cl3 » C% IIjCl.CL  + HC1 

Cblorido  of  ' Chlorinated  chloride 
ethylene.  of  ethylene. 

CjUHjCl,  + Cl4  — CtIIClvCl3  + 3 UC1 

Chloride  of  Terthlorinatcd  chloride 
ethylene.  of  ethylene. 

These  metamorphoses  arc  double  decompositions,  double 
substitutions,  in  which  the  hydrogen  and  the  chlorine  are 
exchanged  volume  for  volume,  atom  for  atom,  exactly  as 
silver  and  sodium  are  substituted  for  one  another  in  the 
reaction  of  chloride  of  sodium  on  nitrate  of  silver— 

AgN  Oa  + NaCl  = AgCl  + NaNO.. 

Further,  a chlorinated  substitution  compound  being  given, 
wc  can  reproduce  the  original  compound  also  by  a double 
decomposition.  For  example,  Mclsens,  by  acting  on  ter- 
ohloracetic  acid,  C3HCla03,  with  sodium  amalgam  in  tho 
presence  of  water,  reproduced  acetic  acid — 

C;HCL,o,+  3lla=  3IICI4  C2ll40„. 

Thus  we  see  chlorine,  and  we  may  add  bromine  and 
iodine,  replacing  hydrogen  volume  fur  volume,  atoqi  for 
atom.  '1  hi*  show-*  that  the  atoms  of  .these  different  bodies 
are  equal  to  one  another,  or  possess  the  some  value  in  sub- 
stitutions. 

Let  us  now  examine  some  other  ca*es  of  substitution  ; 
the  reactions  of  oxygen  on  alcohol,  for  example.  In  this 
case  there  ia  the  formation  of  acetic  acid,  which  wc  can 
prove  is  effected  bv  the  following  double  decomposition : — 

</,HtU,0+  02  = CtH|Oa  + Ii40 

Alcohol.  Acetic  add. 

In  this  reaction  one  atom  of  oxygen  is  substituted  for 
two  atoms  of  hydrogen,  und  this  happens  in  all  reactions; 
to  replace  one  volume  of  oxygen,  two  volumes  of  hydrogen 
are  necessary.  We  know,  besides,  that  one  atom  ot  oxygen 
combines  with  two  utoma  of  hydrogen  to  form  tho  stable 
compound  il3<*.  We  conclude  from  this  that  one  atom  of 
oxygen  is  equal  to  two  atoms  of  hydrogen,  or,  in  other 
words,  that  oxygen  has  a combining  power  and  a substi- 
tutional value  double  that  of  hydrogen.  Whilst  one  volume 
or  one  atom  of  hydrogen  combines  with  one  atom  or  volume 
of  chlorine  to  form  two  volumes  of  hydrochloric  acid,  two 
volumes  or  atoms  of  hydrogen  are  required  to  form  with 
one  atom  or  volume  of  oxygen,  two  volumes  of  the  vapour 
of  water. 

We  can  also  substitute  oxygen  for  chlorine,  and  we  observe 
that  it  proves  the  following  double  decomposition  : — 
PCljClj  + H,0-»HCI  + 1»C130. 

Perch  tot  ids  of  Ox y chloi  ids  of 

pboBphorus,  ptKmplmrus. 

Here  we  see  that  one  atom  of  oxygen  is  equal  to  two  atoms 
of  chlorine,  which  in  themselves  ore  equivalent  to  two 
atoms  of  hydrogen. 

Phosphorus  furnishes  us  with  another  example  of  sub- 
stitution; it  takes  the  place  of  three  atoms  of  hydrogen, 
is  equivalent  to  three  atoms  of  hydrogen.  Thus,  in  the 
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formationof  phosphorous  acid,  the  following  metamorphosis 
is  effected : — 

PCl^  + HjHjO,  - PH,0,  + H,C1,. 

Terchl'  ride  of  Phoaphorou* 

phosphorus.  acid. 

We  arrive,  then,  at  the  following  conclusions  : — 

v.  That  one  atom  of  chlorine  may  be  substituted 
for  one  atom  of  hydrogen,  or  is  equal  to  one  atom  of 
hydrogen. 

a.  That  one  atom  of  oxygen  may  be  substituted  for,  and 
may  combine  with  two  atoms  of  hydrogen,  or  is  equivalent 
to  two  atoms  of  hydrogen. 

3.  That  one  atom  of  phosphorus  may  be  substituted  for, 
and  combine  with  three  atoms  of  hydrogen  or  is  equiva- 
lent to  three  atoms  of  hydrogen. 

With  chlorine  we  may  class  bromine,  iodine,  and  fluo- 
rine ; with  oxygen,  sulphur,  and  selenium  ; with  phos- 
phorus, nitrogen,  &c.  To  the  elements  belonging  to  the 
first  group  we  give  the  name  monatomie  since  their  substi- 
tutional value  or  combining  power  is  equal  to  1 ; those  of 
the  second  group  we  call  diatomic,  since  their  value  is  equal 
to  % ; and  those  of  the  third  we  name  triatomic , for  the 
reason  that  their  value  in  substitution  is  equal  to  3. 

We  shall  see  by-and-by  that  we  can  rise  still  higher, 
and  we  shall  hare  to  unfold  the  history  of  tetra-  and  penta- 
atomic  elements. 

Let  us  pass  to  the  substitution  of  compound  radicals  for 
simple  bodies.  One  of  the  first  examples  of  such  a sub- 
stitution we  meet  with  is  that  of  the  formation  of  nitro- 
benzole  by  the  action  of  nitric  acid  on  benzole.  In  the 
metamorphosis  we  have  the  substitution  of  the  group 
NO,  for  H. 

C4II5H  + N 03H  O mm  C#H4N  O,  + H2  0. 

Bcn/'»le.  Nitric  acid.  Nilro-bcoroio. 

An  analogous  double  decomposition  takes  place  in  the 
reaction  of  bromide  of  ethyl  on  ammonia  : — 

• H)  % C,ir5) 

C,H*Br%H  N = BrH+  H J N. 

II J H ) 

A reaction  which  shows  the  atomic  equivalence  of  hydrogen 
and  the  group  C2 

The  formation  of  acetate  of  ethyl  is  similar : — 

W + W)0-AgI  + «^O}o. 

Here  we  see  that  an  organic  group  is  substituted  for  the 
metal  Ag.  There  are  then  organic  groups  (NO,, C2 II 5), 
which  substitute  themselves  for  and  combine  with  one 
atom  of  hydrogen.  These  groups  are  comparable  to  the 
monatomic  elements,  and  wc  shall  call  them  monatomic 
radicals. 

There  are  also  polyatomic  radicals.  Thus,  if  wc  mix 
chloroxycaibonic  gas  with  water,  the  group  CO  is  sub- 
stituted for  H.. 

CQC1,  + HjO  * iHCl  + C0.0(C03). 

Thus  CO,  which  combines  with  Cl3,  may  be  substituted 
for  the  H3  of  the  water.  The  combining  or  substitution 
value  of  the  group  CO  is  double  that  of  H,  equal  to  Ha ; 
the  group  then  is  diatomic. 

Let  us  notice  in  passing  that  this  similarity  of  action 
and  atomicity  which  we-  discover  to  exist  between  the 
mineral  elements  and  the  organic  compound  radicals  con- 
tributes greatly  to  bring  together  the  two  chemistries. 

The  following  equations  show  some  other  examples  of 
diatomic  groups : — 

SO, Cl,  + HjH,0,  — H,C1,  + S0,H302. 

Chloride  of  suiptmryle.  Sulphuric  add. 

W + Agjff  } = *AgU  C3H,  j 

Iodide  of  Acetate  of  Acetate  of 

etbjrle-  silver.  ethylene.  > 


In  the  first  reaction  we  see  the  diatomic  group  sul- 
phuryle  SO,  (sulphurous  acid)  substituted  for  H,;  in  the 
second,  the  diatomic  group  C,H4  substitutes  itself  for 
aAg  in  the  two  molecules  of  acetate  of  silver,  and  binds 
together  the  remaining  elements  of  these  molecules. 

Lastly,  we  arrive  at  trintomic  radicals,  that  is  to  say, 
groups  which  may  be  substituted  for  H,.  The  formation 
of  phosphoric  acid  gives  us  an  example  of  such  a sub- 
stitution. 

POClj  + 11^11,0, -POHjO,  + HjCl, 

Here  we  see  the  group  PO  substituted  for  H,. 

The  production  of  Berthelot’s  triacetine  furnishes  ua 
with  another  example : — 

AgC,H*0,  j ( CjH,0, 

C,H4Br,  + AgC,H,0,  -3AgBr+  \ C,H.O, 
AgC,H,G,) 

The  group  C,H5  is  here  substituted  for  3Ag,  which  arc 
the  atomic  equivalents  of  3H;  thus  the  group  C,H,§  like 
the  group  PO,  is  triatomic. 

The  varied  illustrations  which  we  have  given,  and 
chosen  designedly  from  mineral  as  well  as  organic 
chemistry,  show  us  that  there  elements  and  groups  pos- 
sessing different  atomicities;  that  is  to  say,  that  the 
various  elements  do  not  always  replace  each  other  atom 
for  atom,  nor  the  various  groups  molecule  for  molecule. 

Fully  comprehending  the  importance  of  this  idea  of  the 
fact  of  double  substitutions  introduced  by  Dumas  and 
Laurent,  Gerhard t insisted  that  all  chemical  changes  are 
double  decompositions.  This  w as  going  too  far  ; there  are 
simple  substitutions.  Thus,  when  we  prepare  hydrogen 
in  the  ordinary  way,  it  is  done  by  a simple  substitution  : 
S04H,  + Z»-  SOtZn  + H,. 

The  molecule  of  zinc  we  know  is  not  double ; but  the 
atom  of  zinc  ( = 65)  can  exist  alone  and  play  the  part  of  Hr. 

The  decomposition  of  sulphate  of  silver  by  hydrogen  is 
another  example  of  a simple  substitution : 

S04Ag,+  H,  S04H,  + A* 

In  the  explanation  of  all  these  reactions  you  have  seen, 
gentlemen,  that  w*e  have  often  introduced  the  word 
radicals ; in  an  early  lecture  we  shall  indicate  the  exact 
meaning  which  we  attach  to  this  word. 


NOTICES  OF  BOOKS. 


First  Outlines  of  a Dictionary  of  the  Solubilities  of  Chemical 
Substances.  By  Frank  II.  Store*.  Part  III.  London: 
Triibner  and  Co.  Cambridge  (U.S.) : Sever  and 
Francis.  1864. 

Tub  present  part  completes  this  valuable  work,  and  we 
must  highly  commend  the  industry  of  the  author  who  has 
brought  it  so  quickly  to  a conclusion.  The  amount  of 
reading  which  its  compilation  required  must  have  been 
enormous,  as  will  be  seen  by  the  innumerable  references 
in  its  pages.  But  the  author  has  bestowed  more  than 
mere  literary  labour  on  the  work,  for  we  occasionally  come 
upon  original  experiments  undertaken  to  reconcile  or 
decide  between  the  conflicting  statements  of  different 
authorities,  which  give  an  additional  value  to  the  book. 

The  modest  title  which  the  author  has  given  to  the 
work  may  perhaps  convey  a false  impression  to  a reader 
who  sees  only  the  title.  Although  denominated  “ First 
Outlines  of  a Dictionary/'  it  is,  in  fact,  exhaustive  up  to 
the  date  of  publication.  The  number  of  '*  chemical  sub- 
stances " of  which  the  solubilities  are  here  given  we  have 
not  had  the  patience  to  enumerate,  but  we  may  say  that  the 
work  consists  of  713  large  octavo  pages  closely  printed  in 
double  columns.  Looking  to  the  future,  the  author  sees 
that  the  number  of  chemical  substances  may  be  indefi- 
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nitely  extended,  and  thus  the  work  which  he  has  planned, 
and  so  far  so  successfully  completed,  will  in  progress  of  time 
become  merely  the  outlines  of  a book,  the  size  of  which 
we  arc  afraid  to  contemplate. 

In  a work  of  this  kind,  though  so  full  of  instruction, 
there  is  nothing  to  quote,  and  we  must  content  ourselves 
with  strongly  recommending  it.  There  is  a class  of  books 
of  which  it  is  said  that  no  library  should  be  without  them  ; 
and  of  this  one  we  may  say  that  it  is  pre- eminently  one 
which  should  be  found  in  the  library  of  every  practical 
chemist. 


Journal  fur  Praktische  Chemie,  October,  1864. 

Tuts  journal  opens  with  a paper  by  Dr.  Winkler  " On  a 
Volumetric  Process  for  Estimating  Cobalt  in  the  presence  of 
Nickel.**  The  author  first  estimates  the  cobalt  and  nickel 
together,  by  Kiinxel’a  process ; then  adds  to  another 
portion  of  the  original  solution  (chlorides  of  the  metals) 
some  moist  mercuric  oxide,  and  afterwards  a standard 
solution  of  permanganate  of  potash.  Hydrated  oxides  of 
cobalt  and  manganese  are  precipitated,  and  the  perman- 
ganate, of  course,  is  decolorised.  No  change  t<ikes  place 
with  the  nickel.  The  process  is  delicate  enough  to  re- 
cognise one  part  of  cobalt  in  1000  of  nickel.  We  shall 
give  a detailed  account  of  this  method  in  an  early  number. 

The  next  article  is  a description  of  an  elaborate  “ Analysis 
of  one  of  the  Hamburg  Springs,"  by  Fresenius,  which  may 
be  taken  as  a model  for  an  analysis  of  the  kind,  although 
there  is  nothing  new  in  the  method.  All  the  calculations 
for  the  combinations  of  the  ingredients  are  given,  which 
will  make  the  article  valuable  to  a student. 

Another  useful  article  is  by  Clasen  44  On  the  Estimation 
of  Tin  and  Antimony, ” The  author  has  found  Mr.  Tookey’a 
method  does  not  give  closely  accurate  results  unless  the 
amount  of  tin  is  greatly  in  excess  of  that  of  the  antimony, 
in  consequence  ol  the  solution  of  some  of  the  precipitated 
antimony  in  the  acid.  He  therefore  recommends  that  a 
weighed  quantity  of  tin  should  be  added  and  afterwards 
subtracted  from  the  amount  found  in  the  analysis.  The 
precipitation  of  the  antimony  should  be  effected  by  thin 
pianoforte  wire,  which  leaves  no  weighable  deposit  on 
solution  in  hydrochloric  acid.  The  precipitated  antimony 
may  then  be  washed  with  hot  acidulated  water,  and 
quickly  dried  and  weighed  to  avoid  oxidation. 

Reich  and  liichter  contribute  a farther  account  of 
“ Indium,**  which  we  shall  translate,  merely  stating  now 
that  they  have  determined  the  atomic  weight  of  the  new 
metal  to  be  (1)  463*4,  (1)  458*4.  (3)  464*9,  O — too.  The  > 
methods  employed  seem  to  have  been  very  rough,  and  the  i 
results  are  not  very*  concordant. 

The  other  papers  in  the  Journal  have  already  appeared  j 
in  the  Chemical  News,  with  the  exception  of  a notice  of 
the  methods  of  testing  indigo,  which  shows  that  the  oxi- 
dation processes  are  not  to  be  relied  upon. 


NOTICES  OP  PATENTS. 


CummuulrsUd  l»y  Mr.  Va  coma*,  Pa  text  Aosxt,  54,  Chancery 
Lone,  W.C. 

(h  auls  of  Provisional  Protection  for  Six  Months. 

2342.  Alexander  Horace  Brandon,  Hue  Gnillon,  Paris, 
44  Improvements  in  machinery  for  refining  petroleum  and 
other  oils.’'  A communication  from  William  Porter 
Downess,  New  York,  U.S.A. — Petition  recorded  Septem- 
ber 23,  1864. 

2393.  Coleman  Defrie?,  Houndsditch,  London,  “ Im- 
proviments  nliihtingand  ventilating.”— Petition  recorded 
September  ir,  i.-6j. 

2409.  Charles  Godfrey  Gumpcl,  Leicester  Square, 
Middlesex,  44  Improvements  in  anatomical  or  surgical 
appliances  for  the  support  of  parts  of  the  human  body.” 

2410.  William  Henry  Gravely,  Upper  Ease  Smith  field, 


Middlesex,  44  Improvements  in  steam  machinery  and  sea- 
water distilling  apparatus,  all  for  use  on  board  ship.” 

2411.  Richard  Archibald  Brooman,  Fleet  Street,  Lon- 
don, “ Improvements  in  rendering  soluble  blue,  violet,  and 
red  colours  in  crystals  derived  from  aniline,  toluidine, 
napthaline,  naphthylamine,  and  phrnic  acid.” — A com- 
munication from  Alcidc  Francois  Poirricr,  Montmorency, 
France. 

2413.  John  Johnson,  Runcorn,  Cheshire,  “Improve- 
ments in  decomposing  common  salt  with  sulphuric  acid 
in  the  manufacture  of  soda  and  muriatic  acid. "—Petitions 
recorded  September  30,  1864. 

2420.  Edward  Loysel,  Pork  Place,  Middlesex,  “ Im- 
proved apparatus  for  obtaining  extracts  from  tea,  coffee, 
and  other  vegetable  substances.” — Petition  recorded 
October  1,  1864. 

2428.  Richard  Archibald  Brooman,  Fleet  Street,  Lon- 
don, 44  The  manufacture  of  a substitute  for  albumen.” — A 
communication  from  Charles  Kestner,  Thann,  France. — 
Petition  recorded  October  3,  1864. 

2432.  Richard  Laming,  Priory  Road,  Kilbum,  Middle- 
sex, 41  Improvements  in  making  ammoniacal  preparations.” 

2443.  John  Johnson  and  Thomas  Johnson,  Runrom, 
Cheshire,  44  Improvements  in  purifying  resin  and  resinous 
substances.” — Petitions  recorded  October  4,  1864. 

Notices  to  Proceed . 

1387.  Bondy  Azulay,  Rotherhithe,  Surrey,  "Improve- 
ments in  treating  petroleum  and  its  products,  and  in  the 
application  of  apparatus  for  that  purpose.”— Petition 
recorded  June  4,  1864. 

1409.  Edward  Joseph  Hughes,  Manchester,  "Improve- 
ments in  dyeing  and  printing.” — A communication  from 
Charles  Lanth,  Paris,  France. — Petition  recorded  June  ■» 
1S64. 

1434.  John  Onions,  Union  Street,  Southwark,  “Im- 
provements in  the  manufacture  t>f  iron  ami  steel.” 

1438.  Napoleon  Sarony,  Birmingham,  Warwickshire, 
" Improvements  in  the  production  and  treatment  of  photo, 
graphic  portraits  or  pictures.”— Petitions  recorded  Juno 
9,  1S64. 

1441.  Josiah  Pemberton  William*  and  Thomas  Robin- 
son, Widnes  Dock,  near  Warrington,  Lancashire,  “Im- 
provements in  annealing  wire.” 

1447.  Charles  William  Siemens,  Great  George  Street, 
Westminster,  44  Improvements  in  apparatus  for  producing 
combustible  gases,  part  of  which  improvements  are  appli- 
cable for  indicating  the  pressure  of  gases  and  fluids  gene- 
rally.”— Petition  recorded  June  10,  1864. 

1456.  William  Sharp,  Bingley,  Yorkshire,  “ Improved 
men  1*,  or  apparatus  for  purifying  and  increasing  the  illu- 
minating power  of  gas.” — Petition  recorded  June  13,  1864, 

2126.  John  Lones,  West  Bromwich,  Staffordshire,  4,Im- 
, prniements  in  coating  iron  with  steel.” — Petition  recorded 
August  3c,  1864. 

2269.  Charles  Attwood,  Tow  Law  Iron  Works,  Durham, 
44  Improvements  in  blast  furnaces.”— Petition  recorded 
September  16,  1864. 

23 16.  George  Scott,  jun.,  St.  Helens,  Lancashire,  and 
James  Tudor,  Weston,  Cheshire,  44  improvements  con- 
nected with  the  manufacture  of  sa't  cake.” — Petition  re- 
corded September  2*,  i86_*. 

2338.  Walter  Bentley  Woodbury,  Manchester,  Lanca- 
shire, 44  An  improved  method  of  producing  or  obtaining, 
by  the  aid  of  photography,  surfaces  in  4 relievo*  ui.d 
4 intaglio,’  upon  al  mmous,  vitreous  metallic,  or  other 
suitabli  materials.*’  — Petition  record-  d September  23, 1864. 

2364.  Henry  Beilinson,  13 ur rage  Rond,  Plutmtcnd,  Kent, 
“ Improvements  in  fluid  meters.”— Partly  a communica- 
tion fr-  m Frederick  Arundel  Downing,  Ilobuit  Town, 
Tasrnai  ia.— Petition  recorded  September  27,  1864. 
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CORRESPONDENCE. 


On  the  Use  of  Sewage. 

To  the  Editor  of  the  Chemical  News. 

Sir, — Allow  me  to  say  a word  or  two  on  this  subject. 
Having  read  Baron  Liebig’s  letters  bearing  on  this  matter, 
I fully  agree  with  the  learned  Baron  on  most  points.  I 
may,  however,  perhaps  be  allowed  to  have  opinions  of  ray 
own.  It  would  appear  that  many  chemists  try  to  make 
out  that  our  British  farmers  know’  little  or  nothing  of  the 
use  of  manures.  I have  no  wish  to  appear  as  champion 
for  any  party,  but  I do  believe  that  no  sensible  farmer  — 
and  there  are  many  in  our  little  island— would  ever  think 
of  using  sewage  as  a permanent  manure.  Surely  it  is  not 
required  of  the  farmer  that  he  should  make  a profound 
analysis  of  sewage  before  using  it.  Has  it  not  been  used 
long  before  the  important  question  of  the  use  of  sewage 
was  brought  so  prominently  before  the  public  ? I should 
imagine  its  properties  are  pretty  well  known  by  farmers 
ere  this.  There  need  be  no  fear  that  they  will  make  a 
monopoly  of  it  os  a manure,  and  bring  about  such  lament- 
able results  as  is  feared.  To  bear  out  my  views,  look  at 
the  quantity  of  artificial  manure  that  is  made  and  sold  in 
England  every  year. 

When  at  Northampton  some  years  ago,  a gentleman  by 
whom  I was  employed  rented  the  sewage  works  of  that 
town,  and  converted  it  into  an  artificial  manure  manufac- 
tory. All  the  sewage  which  came  into  the  works  from 
the  town  was  made  into  various  manures.  It  was  not  sent 
out  in  its  original  state,  but  at  a trifling  cost  was  made  to 
suit  almost  all  crops.  Many  hundred  tons  were  disposed 
of  to  the  farmers  every  season ; and  it  answered  in  an 
extremely  satisfactory  manner.  I merely  mention  this  fact 
to  show'  that  sewage  has  been  long  before  this  brought  to 
a good  account— at  one  place,  at  any  rate.  I sec  no  diffi- 
culty in  doing  what  Baron  Liebig  puts  forth  in  the  last 
paragraph  of  his  letter  in  the  Chemical  News  of  the  axnd 
instant.  In  fact,  it  has  been  done,  to  a certain  extent,  in 
the  cose  above  mentioned.  I do  not  question  any  state- 
ment of  the  Baron's,  but  think  the  matter  only  requires 
more  attention  to  enable  our  fanners  to  make  a good  use  of 
sewage  matter.  I am,  &c.  J.  H.  S. 

Bow.  October  xj. 


MISCELLANEOUS. 

(htmirui  Norieij. — The  next  meeting  of  this 
Society  will  be  held  on  Thursday  next,  at  eight  o’clock, 
when  the  following  papers  will  bo  read  : — “ Isolation  of  the 
Electro-negative  Radicle  Valery  1,"  by  Professor  Wanklyn 
'*  Existence  of  Nitrogen  in  Steel,”  by  Messrs.  Graham, 
Stuart,  and  Baker.  “ Concentration  of  Nickel  in  Load  by 
Pattinson’B  Process,”  by  Mr.  W.  Baker.  " Effect  of  Igni- 
tion on  Garnets,  &c.,’’  and  “ Colouring  Matter  of  Certain 
Rocks,”  by  Professor  Church. 

L'ntva-raity  of  Edinburgh. — In  consequence  of 
Dr.  Playfair’s  absence  from  England,  the  information  rela- 
tive to  the  Chemical  classes  at  the  University  of  Edinburgh 
has  only  just  reached  us.  -As  the  Scottish  schools  open 
in  November  the  information  may  still  be  of  use  to  some 
reader.  The  course  of  instruction  consists— 

1.  Of  Lectures. — In  the  course  of  lectures  the  general 
subjects  of  theoretical  chemistry,  including  a detailed 
description  of  elementary  bodies  and  their  compounds, 
are  considered  with  especial  reference  to  their  useful 
applications  to  medicine  and  the  industrial  arts.  The 
subjects  of  chemical  physics  arc  also  fully  discussed  in 
their  bearing  on  the  general  laws  which  govern  the  \mion 
of  the  different  bodies.  Examinations  of  the  students, 
both  oral  and  written,  are  frequently  held.  The  Chief 
and  Second  Assistant  conduct  tutorial  classes  in  connexion  1 


with  the  lectures,  in  order  to  discipline  the  student  on 
the  subjects  treated  of. 

2.  Laboratory. — The  laboratory  is  open  for  the  reception 
of  pupils  who  desire  to  study  analytical  chemistry,  at  to 
undertake  chemical  investigations.  The  Hope  prize  of 
the  annual  value  of  £50,  is  awarded  in  four  laboratory 
scholarships  to  the  four  most  successful  students  of  fli 
gtneral  class.  The  fee  for  the  laboratory  is  ten  guineas 
for  six  months,  or  six  guineas  for  three  months,  hi* 
open  during  all  the  winter  session,  and  for  three  month 
in  the  summer  session.  The  Professor  is  aided  in  the 
laboratory  by  Mr.  Dittmar  as  Chief  Assistant. 

3.  Practical  Classes. — The  instruction  in  these  is  chiefly 
devoted  to  practice  in  qualitative  analysis,  with  the  view 
of  enabling  tho  student  to  test  unknown  substanen, 
poisons,  urine,  &c.  They  are  taught  by  the  Demonstrator, 
Dr.  Dalzell,  under  the  superintendence  of  the  Professor. 
The  fee  is  three  guineas. 

Text-books. — Any  of  the  following,  viz.  Fownc* 
Manual  of  Chemistry : Churchill,  London.  Gregory’* 
Hand-book  of  Chemistry : Taylor  and  Walton,  London. 
Miller’s  Elements  of  Chemistry.  3 vola.  Parker  tod 
Sons,  London. 

The  New  llrdrocarlmn  Lltrlit.  — In  our  previous 
account  of  Mr.  Bowditch's  invention  we  were  obliged  to 
omit  all  notice  of  the  interesting  lecture  that  gentleman 
delivered  in  explanation  of  his  invention.  In  the  coarse 
of  it  he  referred  to  the  ordinary  constituents  of  common 
gas,  and  showed  from  Bunsen's  analyses  the  great  pre- 
dominance of  heat-producing  over  light-giving  ingre- 
dients. Passing  to  a consideration  of  the  nature  of  fiirae, 
he  showed  that  the  higher  hydrocarbons  generated  from 
coal  which  give  the  maximum  of  light  were  excluded  from 
gas  by  the  fact  of  their  assuming  either  the  liquid  or  solid 
form  nt  the  ordinary  temperature  of  the  air.  The  object 
of  his  invention,  he  said,  was  to  restore  these  hydrocarbon* 
to  the  gas,  and  hence  to  obtain  the  maximum  illuminating 
power,  with  the  minimum  of  heat.  The  method  by  which 
the  inventor  vaporises  naphthaline,  &c.,  we  explained  in 
our  previous  notice.  Mr.  Bowditch  conjectures  that  in 
a state  of  vapour  and  at  a high  temperature  some  chemical 
combinations  take  place  between  the  several  vapours  ar.i 
the  constituents  of  the  gas,  combinations  which  break  np 
again  at  a lower  degree  of  heat.  The  ground*  for  this 
belief  were  not  fully  stated,  and  we  may  omit  *11 
notice  of  them  for  the  present.  With  regard  to  the 
increase  of  illuminating  power  obtained,  the  extract  from 
the  prospectus  we  quoted  last  week  considerably  under- 
stated the  results.  The  experiments  made  and  verified  by 
ourselves  proved  that  the  light  given  by  gas  paauif 
through  the  carburetter  at  the  rate  of  three  feet  per  hour 
was  eight  times  greater  than  the  light  given  by  ordinary 
gas  burnt  under  precisely  similar  conditions  at  the  rate  of 
three  and  a-half  feet  per  hour.  It  is  only  fair,  how- 
ever, to  the  gas  companies  to  say  that  the  burner*  em- 
ployed in  the  experiments  were  not  the  most  approved  for 
obtaining  the  maximum  light  from  poor  gas  like  that  tup- 
plied  in  London.  But  the  great  advantage  of  the  inven- 
lion  is  no  less  apparent  since  the  light  is  obtained  tl  m 
! little  cost. 


ANSWERS  TO  CORRESPONDENTS. 


V All  Editorial  CbmmuRifationj  are  to  be  addressed  to  the  Enrro*. 
and  Adrei-tisemnts  And  Business  Communicationt  to  the  PVBUrttt, 
the  Office,  1,  Wine  Office  Court,  Fleet  Street,  London,  E C. 

A 8*<b*rriler.— We  will  Inquire,  and  Answer  your  question  next  ****• 

J.  O.  B.  —We  should  not  like  to  draw  an  inference  from  the  nip** 
meat  dowrllwd. 

P.  C — We  do  not  know  the  prore**.  but  the  acid  I*  no  doubt  tette, 
which  only  require*  purification  in  the  ordinary  way. 

B 4,-ks  Rectitrti. — Galloway's  Qualitative  Analysis,  fourth  *ditl*n; 
Element*  of  Materia  Medico,  by  Dr.  Wm.  Fnuer,  second  edition. 

R<e<iv«L— A.  Reynold*,  next  week. 


Chemical  New*,  > 

A'or.  5,  1504.  | 


Revision  of  the  Mineral  Phosphates. 


SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 

Revision  of  (he  Mineral  Phosphates,  by  A.  H.  CHURCH, 
3f.A.  Oxon.,  Professor  Qf  Chemistry,  Royal  Agricul- 
tural College,  Cirencester. 

No.  III. — Prasix e,  & c. 

A CAREFULLY  selected  sample  of  this  mineral,  from 
Libel hen,  Hungary,  was  finely  ground,  and  then  dried 
over  oil  of  vitriol  for  five  days.  By  this  treatment  21*8 
grains  lost  only  *03  of  a grain.  Submitted  to  analysis, 
prasine  gave  the  following  results  : — 

9*19  groins  prasine  gave  a -Si  grains  Mg,PjOt. 

9**9  ,»  „ „ 6*56  „ Cu70. 

**’77  *♦  *»  lost  1*91  ,,  H,0  (&CO,)  on  ignition 

Ihese  numbers,  translated  into  percentages,  are  com- 
pared below  with  the  theoretical  percentages  deduced 
from  the  formula  CojPO^CuIiO : — 


Cu.O 

po5 

HjO 


Theory — Cu 

3F0«,jCuH0. 

Experiment. 

X L-^ 

• * 

. 2385 

70-87 

7***6 

• « 

• 71*0 

21  *09 

19-63 

• * 

• • *7^ 

8*04 

8 '82 

336*5 

100*00 

99-61 

The  agreement  of  the  experimental  and  theoretical 
numbers  is  not  very  close;  experiment  gave  too  little 
phosphoric  anhydride  and  too  much  water.  The  cause 
of  the  discrepancy  soon  became  apparent.  Prasine  con- 
tains variable  quantities  of  malachite,  the  carbonic 
anhydride  of  which,  at  the  same  time  that  it  lowers  the 
percentage  of  P2Ot,  raises  that  of  water  as  deduced 
from  tho  loss  sustained  on  ignition.*  The  percentage 
of  CO,  was  ascertained  by  dissolving  a considerable 
quantity  of  prasine  in  hydrochloric  acid  in  Parnell’s 
apparatus.  From  the  loss  of  weight  the  percentage  of 
carbonic  anhydride  was  first  calculated,  and  then  from 
this  the  corresponding  percentage  of  malachite.  Some 
specimens  of  prasine  contained  more  malachite  than 
others;  while,  os  a general  rule,  the  paler  and  softer 
interior  layers  of  a specimen  contained  more  than  the 
darker  and  harder  outer  crust.  The  percentages  varied 
between  1*05  and  6*97.  We  must,  then,  regard  prasine 
as  chemically  iden tico  1 with  phosphochalci  1 c — retnurk ing, 
however,  that  it  usually  occurs  more  or  less  mixed  with 
malachite.  It  is  possible  that  juBt  as  chrysocolla  is 
silicatcd  malachite,  so  prasine  is  phoBphatcd  malachite; 
tho  physical  api>earance  of  these  minerals  strongly 
confirms  this  view’. 

If  malachite  had  not  been  n proved  constituent  of 
prasine,  I should  have  felt  inclined  to  assume  the 
formula  iCu3PO|,7CuHO  for  this  mineral,  since  the 
percentage  comnosition  deduced  from  this  formula 
approaches  ve 4 . nearly  the  experimental  values,  as  the 
annexed  number  show  : — 


Theory — tCuaPO,  jCuIIO, 
Cu.O  . . 71*59 

P,03  . . 1939 

H*0  . . 9*cx 


Experiment. 

71  *16 
19-65 

9 -2 1 (by  difference) 


100*00  100*00 

A Cornish  mineral,  apparently  referable  to  phospho- 
chalcite,  was  analysed  by  Heddlet  in  1855.  He,  how- 
ever, found  too  much  phosphoric  anhydride  (21*73  Jx‘r 
cent.),  and  too  little  cupric  oxide  (68*13  per  cent.)  He 
likewise  found  *48  per  cent,  of  silica. 


* MHiachltc c*>nta  n*  7194  Cu20,  19  91  CO*,  and  8 is  Il-Oper  cent, 
f Phil.  Mtig.,  (4)  X. , 59. 

Vol.  X.  No.  257,— Novxmubh  5,  1864, 
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Several  other  substances  besides  silica  and  malachite 
have  been  detected  in  specimens  of  phosphochalcite  and 
the  allied  minerals.  Bodeckcrf  discovered  selenium  iu- 
some  samples  from  Kheinbreitbuch ; Bergemann§  found 
arsenic  (1*78  per  cent.  As305)  in  a phosphochalcite  from 
Linz,  on  the  Rhine ; while  in  the  allied  mineral  species 
ehlite  he  detected  ns  much  as  7*34.  pci*  cent,  of  vanadic 
anhydride.il  But  nil  the  analyses  point  distinctly  to  the 
formula  Cu,P04,3CuH0  as  representing  the  normal  con- 
stitution of  the  mineral  under  consideration. 

The  formulic  of  most  of  the  allied  mineral  cupric  phos- 
phates arc  sufficiently  well  made  out.  Tho  Following  list 
gives  the  names  and  formula)  of  the  more  distinct  kinds 
of  these  mixed  phosphates  and  hydrates  of  copper.  In 
all  cases  the  analytical  results  obtained  by  the  various 
chemists  who  have  analysed  them  agree  closely  with  the 
theoretical  values,  otherwise  I should  have  thought  it 
likely  that  the  percentage  of  water  in  pseudolibethenite, 
ehlite,  aud  perhaps  in  tagilite  had  been  determined  in 
specimens  which  had  not  been  properly  dried : — 

Libc  theni  te — C u3P04, C u 1 1 0. 

Pseudolibethenite— iCu,P04,aq.,iCulI0,  or  (r)Cu,P04, 
CuHO. 

Tagilite — Cu.PO,,  aq.,  CuHO,  or  (5)Cu,POifCuHO. 
Dihydrite — Cu^PO^iCuHO. 

Ehlite— iC’UaPO,,  aq.,  4CUHO,  or  (r)CUjP04,2CuH0. 

Excluding  the  uq.  in  the  three  minerals  I have  named 
above,  and  introducing  for  comparison  the  formula  of 
prasine  and  phosphochalcite,  we  obtain  the  following 
scries : — 

Cu^P04,  CuHO— Libethenite,  pseudolibethenite,  and 
tagilite. 

Cu  ,POA,iCuHO  — Dihydrite,  ehlite. 

CuJP04,3CuHO — Prasine,  phosphocalcite. 

Not  having  been  successful  as  yet  in  procuring  satis- 
factory specimens  of  tagilite,  &c.,  I have  been  unable  to 
test  further  the  soundness  of  the  proposed  formulce,  so 
far  as  regards  tho  exclusion  of  the  water.  I11  one  or 
two  of  the  published  analyses,  tho  water,  though  pro- 
bably determined  by  loss  merely,  was  below  that  de- 
manded by  the  old  formula. 

As  to  thrombolite,  an  amorphous  mineral  aualysed  by 
Plattner,  its  generally-received  formula  has  merely  to  be 
re-arranged  to  become — 


Synthesis  of  Amylylycol  by  Oxyyenated  Water  an d 
Amy  lent. 

Oxygenated  water,  in  hydrochloric  solution,  as  much 
concentrated  as  possible,  reacts  readily  on  amylene. 
This  body  disappears  after  a fewr  weeks,  if  frequently 
shaken,  and  there  remains  a strong  odour  of  hydro- 
chlorate of  oxide  of  amylene,  which  ether  will  remove 
from  the  liquid.  If  tho  liquid  is  then  freed  from  hydro- 
chloric acid  by  oxide  of  silver,  and  evaporated  in  a 
vacuum,  there  remains  a thick  liquid,  with  a pungent 
odour,  which  is  amylglycol.  In  fact,  treated  by  sub- 
chloride of  sulphur,  xt  is  converted  into  hydrochlorate 
of  oxide  of  amylene,  which  possesses  the  property  and 
composition  of  this  body.  This  experiment  puts  beyond 
doubt  that  oxygenated  water  can  directly  fix  on  carbides 
of  bydrogtn  to  form  glycols  or  diacid  alcohols. 

GjHis  + - C4H„Q,. 

Amy!onc.  Amylglycol. 

— Annales  de  Chem . et  de  Phy.,  1.  492.  64. 

I Ann.  Ch.  Phans.,  xciv  . 456.  3 Pope.  cir.,  191. 

II  Jahrb.  Min.,  1858,  19. 


2i8  On  the  Separation  of  Titanic  Acid  and  Zirconia.  { UMST1* 


On  the  Separation  of  Titanic  Acid  and  Zirconia, 
by  M.  F.  Pi san I. 

The  separation  of  titanic  acid  and  zirconia  is  un- 
doubtedly one  of  the  greatest  problems  in  analytical 
chemistry  ; in  fact,  the  difficulties  of  all  kinds  by  which 
it  is  surrounded  are  so  great  that  no  certain  method  has 
yet  been  found,  in  spite  of  the  progress  in  modes  of 
analysis  for  most  chemical  bodies;  moreover,  since 
Berzelius,  all  analytical  treatises  are  unanimous  in  say- 
ing that  absolutely  nothing  is  known  on  this  subject. 
Titanic  acid  and  zircon,  which  separately  may  be  esti- 
mated with  the  greatest  accuracy,  when  together  present 
such  properties  that  it  might  be  said  one  of  these  two 
bodies  had  partly  destroyed  the  individuality  of  the 
other,  sinco  the  reactions  they  possess  when  separate 
they  no  longer  possess  together,  and  in  some  coses 
they  act  quite  different.  Thus,  it  is  well  known  that 
titanic  acid  in  the  state  of  sulphate  is  completely  pre- 
cipitated by  boiling  in  a diluted  liquid,  and  that  when 
in  presence  of  zircon  there  may,  according  to  the  propor- 
tions of  the  two  bodies,  be  either  incomplete  precipita- 
tion or  not  at  all.  Moreover,  precipitated  titanic  acid 
always  retains  zircon,  of  which  the  greater  part  remains 
in  solution  with  the  rest  of  the  titanium.  Not  having 
been  able,  in  spite  of  long  researches,  to  effect  the  separa- 
tion of  these  two  bodies  with  sufficient  accuracy,  I found 
q way  of  independently  estimating  titanium,  and  so  in- 
directly determining  the  zircon.  The  following  is  the 
foundation  of  this  method  : — 

A solution  of  titanic  acid  in  sulphuric  or  hydrochloric 
acid  is  reduced  by  zipc  to  the  state  of  sesquioxide  of 
titanium,  giving  a liquid  of  a more  or  less  intense  violet 
colour.  In  this  state  titanium  is  a very  powerful  reducer, 
On  pouring  permanganate  of  potash  in  this  liquid,  titanic 
acid  is  formed,  and  the  solution  gradually  loses  its  colour 
until  it  becomes  rose.  According  to  the  quantity  of 
rm&nganate  of  potash  it  is  found  necessary  to  add  may 
calculated  the  quantity  of  titanic  acid,  taking  for  each 
equivalent  of  iron  to  which  the  permanganate  corresponds 
one  equivalent  of  titanic  acid.*  The  following  is  the 
mode  of  operating : — 

Titanic  acid  in  solution  in  hydrochloric  acid  is  best, 
because  if  in  the  state  of  sulphate  it  is  liable  to  be  par- 
tially precipitated  by  the  rising  of  tho  temperature, 
before  its  complete  reduction  haB  been  effected.  In  this 
case  the  sulphuric  liquid  should  be  precipitated  by 
ammonia,  the  precipitato  washed  by  decantation,  and 
redissolved  in  hydrochloric  acid.  The  reduction  should 
be  effected  in  a phial,  to  which  has  been  adapted  a 
cork  with  a drawn  out  tube,  so  as  to  keep  the  liquid 
from  contact  with  the  air.  The  quantity  of  liquid  should 
not  be  great,  and  should  be  acidified  until  the  disengage- 
ment of  hydrogen  becomes  regular ; then  heat  gently 
to  accelerate  the  reduction,  and  when  the  colour  of  the 
liquid  ceases  to  increase  in  intensity,  leave  it  to  get  quite 
cold  and  dilute  the  liquid  with  cold  water,  which  has 
been  previously  boiled  to  free  it  from  air,  as  it  would 
otherwise  oxidise  the  titanium.  As  soon  as  the  liquid  is 
diluted  decant  it  into  a gloss  without  taking  the  zinc 
with  it,  wash  the  flask  once  or  twice,  and  then  rapidly 
pour  in  the  permanganate  of  potash. 

Titanic  Acid  and  Zircon. — First  determine  the 
weight  of  the  two  bodies,  then  after  having  attacked 
them  by  bisulphate  of  potash  or  sulphuric  acid,  estimate 
the  titanium  as  above,  the  difference  giving  the  quantity 
of  zircon. 

* Tbo  periuanganato  should  bo  estimated  by  menus  of  iron  by 
Mnr^utrUte’s  procciw. 


Titanic  Acid  and  iron. — Tho  iron  having  been 
reduced  by  zinc  before  the  titanium,  and  then  reduced 
by  the  permanganate,  I have  adopted  the  following 
method  of  estimating  these  two  metals  at  the  same  time. 
Pour  permanganate  upon  them  until  tho  violet  colour 
disappears,  thus  finding  the  moment  at  which  the  iron 
begins  to  oxidise  in  its  turn  by  taking  from  time  to  time 
a drop  of  the  liquid  and  mixing  it  with  a drop  of  snlpho- 
cyanidc  of  potassium  in  a porceluin  capsule.  When  the 
sulpho-cyanide  begins  to  be  coloured  the  number  of 
divisions  used  will  give  the  quantity  of  titanic  acid;  the 
operation  may  then  be  continued  for  estimating  the  iron. 
Another  method  I have  employed  consists  in  reducing 
tho  iron  by  sulphuretted  hydrogen  or  sulphite  of  soda, 
which  does  not  act  on  the  titanic  acid,  and  then  esti- 
mating the  iron  after  having  freed  the  liquid  from  the 
excess  of  sulphuretted  hydrogen  or  sulphurous  acid  in 
the  way  usual  in  such  cases.  The  difference  give*  the 
amount  of  titanium,  but  as  the  results  often  give  too 
targe  a quantity  of  iron  the  first  method  is  much  pre- 
ferable. 

Titanic  Acid,  Zircon,  and  Iron. — Weigh  the 
three  bodies;  attack  them  with  bisulphate  of  potash,  and 
estimate  the  titanic  acid  and  the  iron  by  means  of  the 
first  method  ; the  difference  gives  the  amount  of  zircon. 

A curious  fact  I have  remarked  is  that  if  fluotitanate  of 
potash  or  titanic  acid  is  reduced  by  zinc  in  hydrochloric 
acid  to  which  an  alkaline  fluoride  has  been  added,  tho 
liquid  is  no  longer  violet,  but  greenish,  probably  because 
a sesquifluoride  of  titanium  is  then  formed  instead  of  a 
sesquichloride.  However,  the  results  of  the  estimation 
by  permanganate  are  the  same  in  this  case. 

'I  he  above  will  show  how  easy  it  is  to  estimate  titanic 
acid  mixed  with  zircon ; also  in  most  analyses  in  which 
titanic  acid  is  precipitated  by  boiling,  it  may  by  this 
means  be  ascertained  whether  it  is  free  from  other  bodies. 
When  it  contains  zircon  a second  estimation  of  titanic 
acid  is  necessary  in  the  liquids  not  precipitated  by  the 
boiling  and  containing  the  rest  of  the  zircon  with  tho 
other  bases.  For  this  it  is  necessary  to  separate  the 
zircon,  tho  titanic  acid,  and  the  iron,  to  weigh  them 
together,  then  to  determine  the  quantity  of  titanium  and 
iron,  the  difference  giving  the  amount  of  zircon. 

I have  used  the  following  methods  for  ascertaining 
directly  the  presence  of  zircon  when  mixed  with  titanic 
acid : — 

i st.  A solution  of  zircon  in  hydrochloric  acid  colours 
tumeric  paper  orange,  especially  after  it  has  been  left  to 
dry,  and  titanic  acid  under  the  samo  circumstances 
colours  it  brown,  which  prevents  zircon  from  being  re- 
cognised. I have  overcome  the  difficulty  by  reducing 
the  titanium  by  zinc,  which  in  the  state  of  sesquioxide 
does  not  colour  tumeric  paper,  leaving  the  colour  of  the 
zircon  to  appear  alone.  Nevertheless,  the  paper  must 
not  bo  left  too  long  to  dry  in  the  air,  for  the  titanium, 
passing  into  the  state  of  titanic  acid,  would  in  its  turn 
colour  it  brown. 

2nd.  Titanic  acid  and  zircon  aro  precipitated  equally 
by  sulphate  of  potash ; but  if  the  titanium  is  previously 
reduced  there  remains  only  the  zircon  to  be  precipitated. 
Add  excess  of  sulphate  of  potash  to  the  violet  liquid, 
which  should  be  small  in  quantity  aud  not  too  acid,  the 
zinc  being  still  slowly  attacked  meanwhile;  leave  to 
stand  for  some  time,  then  filter  quickly  and  wash  the 
precipitate  with  a solution  of  sulphate  of  potash,  then 
extract  the  zircon  by  the  usual  processes.  Once  in  solu- 
tion in  hydrochloric  acid  its  presence  may  be  ascertained 
by  means  of  turmeric,  and  by  reducing  by  zinc  it  will 
1 be  found  that  only  a trace  of  titanium  remains.  I have 
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not  yet,  however,  succeeded  in  effecting  this  separation 
quantitatively. 

1 have  applied  the  same  process  to  the  estimation  of 
titanic  acid  in  molybdene,  obtaining  very  exact  results. 
With  tungsten  in  niobium  and  vanadium  my  experi- 
ments have  not  at  present  been  so  satisfactory. — Comptes 
Rendu s , lix.,  298,  64. 


On  some  Anomalies  in  the  Detection  of  Sulphuric  Acid , 
by  John  Spiller,  F.C.S. 

Whilst  making  an  analytical  examination  of  several 
samples  of  commercial  phosphoric  acid,  I have  been  led 
to  the  discovery  of  a temarkable  case  of  interference 
which  appears  to  have  hitherto  escaped  observation. 

On  mixing  an  aqueous  solution  of  glacial  phosphoric 
acid  with  chloride  of  barium  for  the  purpose  of  testing 
for  sulphuric  acid  amongst  the  impurities  likely  to  be 
present,  I found  that,  although  no  immediate  precipitate 
made  its  appearance,  the  solution  became  gradually 
turbid,  and  eventually  a very  distinct  indication  of  the 
existence  of  sulphuric  acid  was  observed.  This  anomaly 
led  me  to  examine  further  the  reaction  in  question,  and 
by  now  mixing  intentionally  the  sulphuric  and  phosphoric 
acids,  the  fact  already  alluded  to  became  sufficiently 
apparent. 

As  the  result  of  a few  experiments  upon  this  point,  it 
was  proved  that,  if  to  an  aqueous  solution  of  the  glacial 
acid  a small  proportion  of  sulphuric  acid  bo  added,  the 
mixed  liquid  did  not  give  the  usual  indication  of  a pre- 
cipitate on  adding  a few  drops  of  chloride  of  barium,  but 
required  a liberal  addition  of  the  last-named  reagent  in 
order  to  induce  the  formation  of  the  sulphate.  By  adding 
dilute  hydrochloric  acid,  or  by  raising  the  temperature 
of  the  clear  barytic  solution,  the  formation  of  a precipi- 
tate was  determined  ; but  continued  ebullition  failed,  in 
many  instances,  to  separate  the  whole  of  the  sulphate  of 
baryta.  When,  however,  by  the  action  of  heat  and  of 
hydrochloric  acid  conjointly,  the  white  precipitate  made 
its  appearance,  it  was  always  found  to  bo  markedly 
different  in  physical  character  from  the  product  usually 
obtained.  It  was  thrown  down  in  tho  form  of  a semi- 
transparent flocculent  precipitate,  very  like  that  for- 
merly obtained  by  me  through  the  intervention  of  an 
alkaline  citrate,  as  described  m my  paper  entitled  14  On 
the  Influence  of  Citric  Acid  on  Chemical  Reactions, 
which  was  read  before  the  Chemical  Society  on  March 
16, 1857*. 

This  remarkable  property  of  obscuring  the  indication 
of  sulphuric  acid  appears  to  be  possessed  only  by  tho 
laci&l  modification  of  phosphoric  acid  ; for,  if  the  white 
akes  of  phosphoric  annydride  (as  obtained  by  the  com- 
bustion of  phosphorus)  bo  dissolved  in  water,  no  such 
result  is  apparent ; nor  do  the  hydrochloric  acid  solutions 
of  bone-ash  and  of  the  ordinary  phosphate  of  soda  mask, 
in  any  appreciable  degree,  the  presence  of  sulphuric  acid. 
But  if  by  heat  the  ordinary  crystals  of  phosphate  of 
soda  be  converted  into  pvro- phosphate,  and  then  dis- 
solved in  dilute  hydrochloric  acid,  a solution  is  obtained 
which  in  this  particular  exactly  resembles  the  glaciul 
modification  of  phosphoric  acid. 

As  in  the  case  of  the  citrates,  there  appear  to  be 
several  reactions  which  are  altogether  modified  by  the 
presence  of  the  glacial  acid.  It  is  well  known  that  many 
metallic  oxides  form  combinations  with  phosphoric  aeiJ, 
which  differ  widely  in  character  from  the  ordinary  saline 
compounds  of  the  same  metals  ; iron,  particularly,  is  in 
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this  category,  and  I find  that  the  salts  of  lead,  like  those 
of  barium,  fail  in  giving  any  precipitate  with  diluted 
sulphuric  acid,  in  which  has  been  dissolved  a fair  pro- 
portion of  the  glacial  phosphoric  acid. 

Chemical  Department,  Woolwich,  October 


On  Indium,  by  F.  Reich  and  T.  H.  RICHTER. 

A quantity  of  black  blende  ore  from  the  Himmelfahrt 
mine,  weighing  200  lbs.,  on  treatment  with  hydrochloric 
acid  and  subsequent  evaporation  gave  about  43  lbs.  of 
impure  chloride  of  zinc,  which,  after  treatment  with 
water,  left  a residue  containing  indium,  from  which  a 
few  grammes  of  the  new  element  were  obtained.  Tho 
metal  can  be  reduced  from  tho  oxide  by  fusion  in  a carbon 
crucible  with  carbonate  of  soda  and  borax,  and  refusion 
with  cyanide  of  potassium.  By  fusing  with  the  cyanido 
alone  tho  oxide  is  reduced,  but  only  to  a metallic 
powder.  The  density  of  two  specimens,  weighing  re- 
spectively 327  and  343  milligrammes  ■*  7*11  and  7*147  ; 
a rolled  leaflet  of  415  milligrammes  gave  a density  of 
7*277  at  20*4°  Cent.  The  colour  of  tho  metal  is  between 
tin  and  silver  w hite.  It  is  exceedingly  soft  and  very 
ductile,  and  retains  its  metallic  lustre  when  exposed  to 
the  air  or  in  water,  even  when  boiled.  The  fusing  point 
is  about  the  same  as  that  of  lead.  Hydrogen  reduces 
the  oxide  to  a metallic  powder,  which  cannot  be  fused 
in  the  bulb  tube.  On  charcoal  before  the  blowpipe  it 
fuses  easily,  colouring  the  flame  blue,  and  covering  the 
charcoal  with  a coating,  which  is  dark  yellow  while  hot 
and  white  when  cold.  This  coating  is  volatilised  with 
difficulty  when  treated  directly  with  the  blowpipe  flame. 
The  oxide  imparts  no  colour  to  tho  fluxes  ; when  fused 
with  borax  it  gives  a grey  enamel;  with  salt  of  phos- 
phorus and  tin  a grey  pearl.  The  metal  is  slowly  dis- 
solved by  hydrochloric  and  sulphuric  acids  when  cold, 
with  evolution  of  hydrogen  ; heat  increases  the  rapidity 
of  the  solution.  It  dissolves  rapidly  in  nitric  acid,  even 
when  cold  and  diluted.  The  hydrated  oxido  is  com- 
pletely precipitated  from  the  acid  solutions  by  ammonia 
and  potash  ; the  presence  of  tartaric  acid  prevents  this 
precipitation.  A solution  of  the  metal  in  nitric,  sulphuric, 
or  hydrochloric  acids  gives  no  precipitate  with  sulphu- 
retted hydrogen  ; but  when  dissolved  in  acetic  acid  it  is 
precipitated  completely  as  sulphide  of  indium,  which  is 
of  a fine  yellow*  colour,  that  on  drying  becomes  nut  brown, 
and  when  pulverised  an  orange  colour.  The  chloride  is 
obtained  by  passing  dry  chlorine  over  the  heated  oxide. 
It  is  very  volatile,  and  condenses  in  the  cold  part  of  the 
tube  in  white  scaly  crystals,  which  arc  easily  resublimed, 
and  in  that  way  procured  of  a larger  size.  The  aqueous 
solution  of  the  chloride  decomposes  on  evaporation  hydro- 
chloric acid,  some  chloride  volatilising,  and  oxide  or 
a basic  chloride  remaining  behind.  The  sulphate  crys- 
tallizes with  difficulty  in  small  white  scales.  Carbonate 
of  soda  throw’s  down  from  acid  solutions  a crystalline 
granular  carbonate  of  indium,  of  a white  colour.  Solu- 
tions of  the  neutral  salts  of  indium  give  a white  preci- 
pitate with  ferrocyanide  ol  potassium,  but  none  with 
ferrid cyanide.  The  most  striking  property  of  the  new 
nu-tul,  and  the  one  which  led  to  its  discovery,  is  the 
indigo  blue  line  which  it  shows  in  thu  spectroscope. 
This  is  also  given  by  all  the  compounds  of  thu  metal 
thus  far  investigated.  The  chloride  gives  the  most 
brilliuut  effect,  but  the  sulphide  is  the  more  lasting. 
Indium  compounds  colour  the  flame  of  an  ordinary 
Bunsen’s  burner  blue. 

To  determine  the  atomic  weight  the  pure  metal  was 
dissolved  in  nitric  acid,  the  oxide  precipitated  by  am- 
monia, and  weighed. 
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On  the  Preparation  of  a Permanent  Wine  of  Iron. 


(i)  0*51 35  of  the  metal  gave  0*6143  of  oxide,  according 
to  which  In  =*463*4*. 

(z)  0 699  of  the  metal  gave  0 85 15  of  oxide,  according 
to  wnich  In  ■ 458-4*. 

Wo  prefer  the  first  determination,  because  the  oxide 
in  the  latter  was  probably  contaminated  with  iron. 

From  the  solution  of  an  un weighed  quantity  of  well- 
washed,  moist  sulphide  in  nitric  acid  0*1105  grin,  of 
oxide  of  indium  and  0*541  grm.  of  sulphate. of  baryta 
were  obtained.  This  amount  of  sulphate  of  baryta  cor- 
responds to  0*0746  of  sulphur,  which  gives  (S  = 200), 
In  *=  464*9. 

Wc  also  endeavoured  to  determine  the  atomic  weight 
by  reducing  the  oxide  in  hydrogen ; but  the  results  were 
not  sufficiently  concordant  ’to  be  useful.  From  the  vola- 
tility of  indium  it  might  have  been  expected  that  the 
atomic  weight  obtained  in  this  way  would  come  out  too 
low.  That  it  always  came  out  too  high  may  be  ascribed 
to  the  circumstance  that  the  metal  on  fusing  enveloped 
some  oxide,  and  so  prevented  the  reduction  of  the  whole. 

The  method  of  extracting  indium  from  the  blende  has 
been  shortly  described  above,  but  a more  detailed  descrip- 
tion may  prove  of  service. 

Finely  powdered  blende  is  dissolved  in  nitric  acid  and 
the  solution  treated  with  sulphuretted  hydrogen.  In 
this  way  copper,  had,  arsenic,  tin,  cadmium,  and  molyb- 
denum arc  precipitated,  and  the  n separated  by  filtration. 
The  filtrate  is  afterwards  treated  with  a large  excess  of 
ammonia,  by  w hich  the  greater  part  of  the  zinc  is  sepa- 
rated in  solution,  and  oxide  of  indium  and  other  metals 
precipitated.  The  washed  precipitate  is  now  dissolved 
in  acetic  acid,  and  this  solution  again  treated  with 
sulphuretted  hydrogen,  whereby  sulphide  of  indium, 
contaminated  with  some  sulphides  of  iron,  zinc,  and 
manganese,  is  thrown  down.  This  precipitate  is  dissolved 
in  hydrochloric  acid  with  a little  nitric  acid,  excess  of 
ammonia  is  again  added,  and  the  precipitate  rapidly 
filtered  and  washed.  It  is  advisable  to  repeat  this 
operation  in  order  to  remove  the  last  traces  of  zinc  and 
manganese.  On  dissolving  this  second  precipitate  in 
acetic  acid,  and  treating  the  solution  with  sulphuretted 
hydrogen,  a beautiful  yellow  precipitate  of  sulphide  of 
indium  is  obtained,  which,  however,  still  contains  some 
Iron.  To  separate  this,  the  sulphide  is  again  dissolved 
in  hydrochloric  acid,  the  solution  oxidised  with  nitric 
acid,  and  now,  by  the  cartful  addition  of  ammonia  or  car- 
bonate of  soda,  a small  quantity  of  indium  oxide  and  the 
iron  may  be  throw  11  down,  The  filtratcfrom  this  preeipitate 
on  the  further  addition  of  ammonia  yields  pure  hydrated 
oxide;  or,  if  treated  with  carbonate  of  soda  at  a boiling 
heat,  gives  a pure  carbonate  of  indium. 

The  above  shows  that  a process  for  estimating  indium 
in  a blende  quantitatively  is  still  wanted.  By  the  means 
described  wc  only  obtained  o*i  per  cent,  from  the  Him- 
melfahrt  blende. 

All  the  zinc  from  the  blende  we  have  examined  shows 
the  presence  of  indium,  and  it  is  more  easy  to  separate 
the  new  metal  from  the  zinc  than  from  the  blende  itself. 
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On  the  Extraction  of  Ycllotc  from  the  Green  Commercial 
Alizarine,  by  M.  E.  KOPP. 

Grpf.n  commercial  alizarine,  free  from  purpurine,  is  the 
only  raw  material  which  can  he  advantageously  used  lor 
the’  preparation  of  yellow  alizarine  011  a largo  scale. 
For  this  purpose  it  is  only  necessary  to  exhaust  with  ho! 
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alcohol  or  turpentine  in  a displacement  apparatus,  end 
to  concentrate  the  olizurie  solutions  thus  oblaiued.  llut 
the  following  process  founded  on  the  employment  of 
schist  or  tar  oil  is,  at  the  6ame  time,  simpler,  easier. and 
more  economical : — Boil  dry  green  alizarine  several 
times  with  purified  schist  oil,  w hose  boiling  point  should 
be  as  near  150“  C.  as  passible.  As  soon  us  the  boiling 
ceases,  the  insoluble  green  matter  readily  collects  and 
deposits  itself.  After  a few  minutes  decant  the  hot 
schist  oil,  which  will  have  dissolved  a large  proportion 
of  yellow*  alizarine,  a part  of  w hich,  on  the  cooling  of  the 
liquid,  is  deposited  in  a crystalline  state.  As  goon  u 
the  temperature  of  the  oil  is  lowered  to  1 oo°,  add  a weak 
lev  of  caustic  soda,  and  shake  briskly.  The  ley  dissolve! 
all  the  alizarine,  taking  a bluish  violet  tinge,  and  the 
schist  oil  rises  to  the  top,  perfectly  colourless,  and  ready, 
after  decanting,  to  serve  for  another  operation. 

Draw  off  the  lixivium  charged  with  alizarine,  and  pour 
into  it  sulphuric  acid  diluted  with  water. 

Yellow  alizarine  is  immediately  precipitated  in  volu- 
minous flakes,  which  have  merely  to  be  collected  on  a 
filter,  washed  with  cold  water  until  all  trace*  of  acid  have 
disappeared,  and  then  dried. 

The  greenish-black  matter,  exhausted  by  several  suc- 
cessive treatments  with  schist  oil,  and  almost  completely 
freed  from  alizarine,  is  left  to  drain  in  bags,  and  then 
pressed  to  expel  most  of  the  adhering  oil,  every  trace 
of  which  is  removed  by  exposure  to  the  air  or  in  astoie. 

By  treating  it,  when  hot,  with  its  weight  of  nitric 
acid,  much  diluted  with  water,  it  is  transformed,  with 
disengagement  of  carbonic  acid  and  nitrous  vapours, and 
the  production  of  a little  phtalic  acid,  into  a yellow  or 
brownish-yellow  matter,  very  little  soluble  in  water, 
very  freely  soluble  in  alkaline  vapours,  which  it  coloan 
an  intense  vinous  red,  and  which  may  be  conveniently 
called  xanthazariuf. 

Xanthuzarine  dyes  wool  and  silk  immediately,  with  or 
without  a mordant ; and  also,  but  not  so  easily,  cotton 
with  a mordant.  The  tints  are  similar  to  those  pro- 
duced by  yellow  woods.  Reducing  bodies,  such  a*  sul- 
phuretted hydrogen,  stan  nous  chloride,  and  hyposulphites, 
act  energetically  on  xanthuzarine,  and  transform  it  into 
a new  red  colouring  matter.—  Comptet  Eendtu,  lix., 
330.  64. 
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On  l he  Preparation  of  a Permanent  JVine  of  Iron,  by 
Harry  Napier  Draper  and  James  WwTLA.f 
Wb  have  endeavoured  to  effect  in  a simple  and  practical 
manner  an  improvement  upon  the  formula  of  the  British 
Pharmacopoeia  for  iron  w ine.  The  present  formula  is  as 
follows : — • 

Take  of  tartrated  iron  . 160  grains. 

„ sherry  . . 1 pint.  Dissolve. 

It  has  been  pointed  out  by  Squire  that  tartrated  iron 
does  not  readily  dissolve  in  sherry,  which  is  already  satu- 
rated with  bitartrate  of  potash,  and  that,  indeed,  used 
in  the  above  proportion,  it  will  not  ail  dissolve.  We 
have  not  found  this  to  be  accurately  the  ca*e.  The 
potassio-turtrate  readily  dissolves  in  the  wine,  but  part 
of  it  is  almost  at  the  same  instant  decomposed,  forming 
a brown  precipitate,  which  reuders  the  solution  thick 
and  turbid.  This  decomposition  is  apparently  due  to 
the  action  of  the  bitartratc  of  potash  contained  in  the 
wine  and  the  separation  of  an  acid  tartrate  of  iron.  If 
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solution  of  potash  be  added  to  neutralisation,  the  preci- 
pitate is  at  onco  redissolved  and  the  solution  becomes 
clear.  In  a mixture  of  spirit  and  water  of  the  same 
alcoholio  strength  as  the  wine,  the  tartrato  dissolves 
without  any  trace  of  this  decomposition. 

If,  after’ solution  of  the  tartrate,  the  wine  be  filtered, 
it  will  remain  transparent  for  some  time,  but  sooner  or 
later  it  again  invariably  deposits,  becoming  turgid  and 
unsightly. 

In  making  these  experiments  it  was  soon  observed 
that  the  action  of  solar  light  affected  in  a verv  marked 
degree  the  permanence  of  the  preparation.  Kept  com- 
pletely in  tho  dark,  the  wine  could  bo  preserved  for  some 
time  without  precipitation,  but  if  exposed  to  direct  sun- 
light a deposit  occurred  in  a few  hours.  In  diffuse  day- 
light tho  same  change  takes  place  more  slowly.  This  is 
evidently  due  to  the  well-known  deoxidising  action  of 
solar  light  upon  organic  salts  of  iron,  and  is  not  even,  as 
regards  the  potassio- tart  rate,  an  original  observation, 
the  fuct  having  been  pointed  out  more  than  twenty  years 
since  by  Sir  John  Herschel  [vide  “ Hunt’s  Manual  of 
Photography,”  third  edition,  p.  54).  Ily  exposure  to 
light  an  insoluble  proto-tartrate  is  formed,  and  if  the 
solar  action  bo  prolonged  nearly  tho  whole  of  the  iron 
may  be  withdrawn  from  the  solution.  In  attempting  to 
produce  a permanent  iron  wine  several  salts  of  iron  were 
tried,  but  that  which  afforded  tho  best  results  was  the 
ammonio-citrate.  A solution  of  this  salt  in  sherry,  in 
the  proportion  of  one  grain  to  eacli  fluid  drachm,  is,  in 
the  first  instance,  perfectly  transparent.  If'  it  bo  ex- 
posed to  the  light  a precipitate  is  produced,  os  with  the 
potassio- tartrate,  but  it  is  considerably  less  in  quantity, 
and  requires  for  its  formation  much  more  prolonged  in- 
solation. On  the  other  hand,  if  excluded  from  light, 
the  wine  thus  prepared  will  retain  its  transparency  for 
an  indefinite  period. 

A preparation,  however,  which  required  complete 
protection  from  light  could  scarcely  be  said  to  be  per- 
manent, and  our  next  aim  was  to  discover  some  moans 
of  overcoming  this  objection.  As  the  precipitate  had 
been  ascertained  to  consist  of  a ferrous  salt  insoluble  in 
the  wine,  it  was  evident.that  the  addition  of  some  sub- 
stance which  should  prevent  its  precipitation  by  keeping 
it  in  solution  would  effect  this  purpose.  After  trial  of 
several  agents,  we  arrived  at  the  conclusion  that  neutral 
citrate  of  ammonia  was  that  best  adapted  to  the  require- 
ments of  the  case.  Many  tentative  experiments  resulted 
in  our  being  able  to  fir  the  proportion  of  this  salt  neces- 
sary to  keep  the  wine  transparent  without  imparting 
any  disagreeable  taste.  The  following  formula  affords 
a preparation  which,  in  our  opinion,  leaves  little  to  be 
desired : — 

Ammonio-citrate  of  iron  . 160  grains. 

Crystalline  citrate  of  ammonia  60  „ 

Sherry 1 pint.  Dissolve. 

The  wine  thus  prepared  will,  of  course,  contain  in  each 
fluid  drachm  ono  grain  of  ammonio-citrate  of  iron  and 
three-eighth  grain  of  citrate  of  ammonia.  It  is  perfectly 
transparent,  has  no  disagreeable  taste  whatever,  and  may 
be  exposed  to  diffuse  daylight  without  incurring  the  least 
liability  to  deposition,  or  indeed  undergoingnnv  apparent 
change,  except  that  it  becomes  somewhat  darker  in  colour 
after  a time.  This  cliango  in  colour  is,  of  course,  pro- 
duced by  the  reduction  of  the  iron  salt,  the  alkaline 
citrate  not  preventing  the  deoxidation,  but  simply  keep- 
ing the  proto-salt  in  solution.  While,  however,  tho 
alteration  in  tint  cannot  be  considered  of  auy  practical 
importance,  it  may  bo  quite  prevented  by  keeping  the 
wine  in  opaque  vet&cls.  The  direct  action  oi  sunlight 


produces  in  this  wine  a precipitate  after  a considerable 
time,  but  this  is  a crucial  test  to  which  tho  preparation 
is  not  likely  to  be  often  subjected.  However,  if  it  were 
necessary  to  guard  against  even  this  cause  of  alteration, 
the  increase  of  the  proportion  of  citrate  of  ammonia 
would  effectually  do  so,  but  it  would  be  at  the  coBt  of 
rendering  the  wino  somewhat  unpalatable.  Kept  in  an 
ordinary  tincture  bottle,  and  under  the  samo  conditions 
of  light  and  temperature  to  which  such  preparations  are 
usually  exposed,  a specimen  prepared  more  than  two 
months  since  remains  without  any  sign  of  present  or 
approaching  alteration. 

Dublin,  SojitoinlxT  is. 
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Photographic  Properties  of  gome  Haloids  of  Copper , 

b\j  M.  Renault. 

In  a previous  noto  I described  some  properties  of  proto- 
chloride and  of  chloride  of  copper  obtained  by  exposing 
copper  wire  to  a disengagement  of  chlorine  proceeding 
from  a liquid  capable  of  yielding  this  element.  Tho 
analogy  between  tho  properties  of  chlorine,  bromine, 
iodine,  and  next  of  fluorine  and  cyanogen,  led  me  to  in- 
vestigate whether  tho  four  last  bodies  wero  not  yet 
further  allied,  in  the  respect  I have  mentioned,  to 
chlorine,  in  the  analogous  combinations  which  they 
might  furnish  with  copper.  The  result  of  my  experi- 
ments I will  now  give. 

A copper  plate  plunged  into  a solution  capablo  of 
yielding  bromine,  such  as  bromine  dissolved  in  bromido 
of  potassium,  bibromido  of  copper,  pet-bromide  of  iron, 
&c.,  becomes  covered  with  a white  crystalline  layer, 
like  that  obtained  in  analogous  cases  with  chlorine. 
This  layer  dissolves  in  chloride  of  sodium,  is  insoluble 
in  chloride  of  potassium  and  chloride  of  barium  ; soluble 
in  chloride  of  ammonium,  ammonia,  sulphato  of  am- 
monia, bromine  dissolved  in  bromide  of  potassium,  hypo- 
sulphite of  soda,  oynnide  of  potassium,  diluted  hydro- 
chloric, sulphuric,  and  nitric  acids  (the  corresponding 
chloride  of  copper  is  less  easily  dissolved  in  the  two 
latter  acids);  insoluble  in  sulphite  andi«ulphate  of  soda, 
and  bromido  of  potassium. 

Exposed  to  solm*  light*,  the  bromide  alters  rapidly, 
passes  through  all  tho  tints  of  chloride,  preserving, 
however,  a more  decided  blue  colour.  Daguerreo- 
type proofs  may  be  obtained,  with  a finish  limited 
only  by  that  0!  the  negative  employed;  tho  sensi- 
tiveness of  bromide  seems  to  he  greater  than  that  of 
tho  chloride.  Moreover,  the  difference  is  more  marked 
between  the  solubility  of  bromido  altered  by  light  and 
of  unaltered  bromide,  in  certain  solvents.  Thus  hypo- 
sulphite of  soda  and  chloride  of  sodium  dissolve 
unaltered  bromide,  while  diluted  solutions  of  thess. 
reagents  have  very  little  effect  on  bromide  blackcnet* 
by  the  influence  of  the  solar  rnys.f  The  operator  must 
he  on  his  guard  against  the  fact  that  tho  solvent  acting 
on  unaltered  bromide  often  takes  with  it,  in  a pulveru- 
lent but  uudissolved  state,  the  layer  of  superficially 
altered  bromide,  and  thus  simulates  a solution. 

An  insolated  plate  washed  with  distilled  water  giws 
no  precipitate  with  ferrocyanide  of  potassium,  but,  liko 
that  which  has  been  ehloimd,  becomes  slightly  turbid 
with  nitrate  of  silver. 


* Diffuse-!  light  also  act:i,  tut  more  slcwlv,  on  tho  bromide, 
t Rrumlde  of  oopper  proofs  icrty  then  be  fixed  In  a similar  way  to 
that  employed  lor  puotopraphio  proof*. 
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Iodide  of  Copper. — A copper  plate  submitted  to  the 
action  of  iodine  J becomes  covered  with  an  equally 
white  crystalline  layer  much  less  alterable  by  light  than 
the  corresponding  chloride  and  bromide.  After  an  hour 
or  two  of  insolation,  if  the  plate  is  dry,  the  outlino  of 
the  negativo  is  barely  distinguishable.  Under  the  same 
conditions  chloriscd  and  bromised  plates  alter  extremely. 

It  is  a remarkable  peculiarity  that  if,  after  a proper 
period  of  insolation,  tho  iolised  plate  is  plunged  into 
a solution,  sufficiently  diluted,  of  nitrate  of  binoxide  of 
mercury,  the  non-insolated  portions  of  tho  plate  turn 
brick-red,  whilo  those,  on  the  contrary,  which  have 
undergone  the  action  of  the  light  take  the  colour  of 
protoiodide  of  mercury.  This  characteristic  reaction, 
together  with  some  considerations  on  the  amount  of 
electricity  disengaged  in  the  combination  of  copper  with 
chlorine,  bromine,  iodine,  and  fluorine  to  obtain  com- 
pounds sensitive  to  the  light,  will  probably  enable  me 
to  determine  their  composition. 

Iodide  of  copper,  altered  by  light  or  not,  is  insoluble 
in  chloride  of  sodium,  nitrate  of  potash,  sulphite  of 
soda,  bromide  of  potassium,  and  chlorido  of  ammonium, 
soluble  in  ammonia,  hyposulphite  of  soda,  cyanide  of 
potassium,  hydrochloric  acid,  diluted  sulphuric  and 
nitric  acids,  and  sulphate  of  ammonia ; altered  iodide  is 
rather  less  soluble  in  the  last  reagent. 

Fluoride  of  Copper. — The  solution  most  suitable  in 
fluorising  copper  is  the  bifluoride  of  this  metal.  The 
plate,  exposed  to  the  light  after  having  been  attacked  by 
fluorine,  blackens  and  becomes  violet-blue,  like  the 
chorided  plate,  but  more  slowly.  Before  insolation,  the 
plate  is  greyish-w  hite,  proving  that  the  compound  formed 
is  not  a protofluoride  of  copper. 

Altered  fluoride  is  very  little  soluble  in  hyposulphite 
of  soda,  chlorido  of  sodium,  diluted  sulphuric  and  nitric 
acids,  and  sulphate  of  ammonia;  soluble  in  diluted  hydro- 
chloric acid  and  in  ammonia. 

Unaltered  fluoride  dissolves  in  hyposulphite  of  soda, 
chloride  of  sodium,  diluted  sulphuric,  nitric,  and  hydro- 
chloric acids,  and  in  ammonia,  but  is  slightly  soluble  in 
sulphate  of  ammonia. — Comptes  Fen  dug,  lix.,  558.  64. 
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The  Chemistry  of  Gas  Lighting,  by  Dr.  Letkeby.§ 

The  lecturer  remarked  that  the  object  he  had  in  view  in 
the  present  instance  was  to  take  a rapid  survey  of  the 
entire  subject  of  the  chemistry  of  gas  manufacture.  He 
did  not  intend  to  dwell  particularly  on  any  special  set  of 
facts ; for  although  every  branch  of  the  subject  was  full 
of  interest,  and  might  well  be  made  the  basis  of  elaborate 
investigation,  yet  the  time  at  his  disposal  would  not  permit 
of  anything  more  than  a general  and  very  cursory  exami- 
nation of  the  whole  question.  He  would  endeavour, 
therefore,  to  gather  up  the  broad  principles  of  chemical 
knowledge  in  this  department  of  industry,  and  indicate 
their  directive  tendency.  He  hoped  at  a future  time  to 
have  the  opportunity  of  examining  in  detail  the  several 
branches  of  the  subject ; and  at  the  very  commenct  ment 
of  t he  inquiry  it  would  be  interesting  to  know  something 
of  the  origin  of  the  material  upon  which,  as  gas  mmiulnc- 
turers,  they  had  to  operate.  The  question  which  here 
suggested  itself  was — hoes  chemistry  throw  any  light  upon 
the  production  of  coal?  There  could  be  no  doubt  that  it 
owed  its  origin  to  ligneous  tissue  ; but  how  had  it  under- 
gone those  changes  which  had  convened  it  into  coal? 

I Tho  plate  tuny  be  exposed  to  lodino  vapours  or  to  the  action  of  a 
liquid  01. pubic  o«  luiiiioLiiig  iodine;  when  it  i»  incut  tho  action  is 
accelomtod. 

| Abstract  of  a la  tore  delivered  at  Mauchrstor  before  the  British 
Association  ol  Gas  Siuugur*. 


Chemistry  had  pretty  fully  investigated  this  subject,  and 
had  shown  that  the  production  of  coal  was  clearly  traced 
to  the  Eremacausis,  or  slow  combustion  of  ligneous  tissue ; 
and  in  looking  at  the  modes  of  oxidation  of  wpody  matter, 
it  would  appear  that  there  were  three  ways  in  which  it 
could  be,  and  no  doubt  was,  effected.  In  the  first  place, 
it  was  partly  effected  by  an  internal  change  in  the  wood 
itself,  whereby  the  elements— oxygen  and  hydrogen — 
associated  and  formed  water,  leaving  the  carbon  free.  In 
the  second  place,  it  was  accomplished  by  the  agency  of 
water,  the  elements  of  which  combined  with  carbon  to 
form  carbonic  acid  and  marsh  gas ; and  thirdly,  it  was 
effected  by  the  action  of  atmospheric  oxygen  slowly  carried 
to  the  woody  tissue  by  percolating  water.  Ail  these 
changes  were  illustrated  by  diagrams  and  by  specimens  of 
wood  in  every  stage  of  change  from  lignite  and  Bovey  coal 
to  anthracite. 


Formation  of  Coal. 


Oak  wood  . . 

• U*HwO 

Oak  humus  . 

• CMHjpO 

Another  ditto  . 

• UjjHjjO 

Brown  coal  • 

• CMH2lO 

Another  ditto  • 

• CnH,jO, 

Cannel  coal  , 

. cmh„o 

Caking  ditto 

. c30h,o 

Anthracite  . 

. C*H  O 

It  was  scarcely  w ithin  the  province  of  the  present  lecture 
to  enter  upon  a detailed  inquiry  as  to  the  best  kinds  of 
coal  for  the  manufacture  of  gas,  and  he  did  not  propose  to 
say  moTo  than  that  the  coal  must  be  of  that  description 
called  bituminous.  But  it  was  a matter  of  considerable 
importance  to  know  whether  any  particular  coal  would 
yield  a fair  average  proportion  of  gas  without  submitting 
it  to  minute  analysis.  In  referring,  therefore,  to  the  varie- 
ties of  coal  which  w'ere  best  suited  for  the  manufacture  of 
gas,  he  directed  attention  to  the  rough  test  whereby  the 
value  of  the  coal  might  be  estimated  ; os,  for  example,  the 
specific  gravity  of  the  specimen,  which  should  be  close  to 
1*3,  and  the  loss  encountered  when  a given  quantity  of  the 
coal  (say  100  grains)  was  ignited  in  a close  vessel.  The 
quality  of  the  residue  or  the  coke  w as  also  an  indication 
of  the  value  of  the  coal  for  gas  purposes ; and  the  lecturer 
exhibited  a diagram  of  the  average,  the  maximum,  and  the 
minimum  amounts  of  coke  and  volatile  matter  in  all  the 
leading  varieties  of  coal. 

But  there  were  certain  impurities  in  coal  which  it 
became  necessary  to  recognise.  The  three  principal  were 
ash  or  mineral  matter,  sulphur,  and  water,  each  of  which 
had  a very  important  influence  on  the  manufacture  of  gas. 
The  normal  proportions  of  these  impurities  were  illus- 
trated by  a series  of  diagrams  of  the  compositions  of 
various  gas  coals. 


Composition  of  Gas  Coals. 
SuJphur.  Ash.  Colts. 

Staffordshire— 

Volatile  Mata 

Maximum 

. 310 

3*50 

66*00 

42*90 

Minimum 

, o*8o 

o*7s 

57*1° 

34*00 

Average 

• 1*7* 

1*01 

6i*6i 

38*39 

Lancashire — 

Maximum 

• 3*°4 

14  40 

66*09 

41-90 

Minimum 

. o-5» 

1*09 

51*10 

33*9* 

Average 

• **53 

4*7* 

58*67 

41-33 

Newcastle— 

Maximum 

H 

do 

Wt 

9-1* 

7**3* 

45*7 

Minimum 

. o*7i 

**4 

54-Si 

17-69 

Aveiage 

• **»9 

4*5* 

61*24 

31-76 

Scotch — 

Maximum 

. . 58 

8*05 

59*  *S 

45-06 

Minimum 

. 0*38 

I'96 

54’94 

40-85 

Average 

. rn 

$•46 

57*3* 

42*68 

Yu)  k s hire — 

Maximum 

. 140 

10*50 

66*90 

38*00 

Minimum 

»*75 

o*8o 

62*00 

3310 

Average 

. 1**9 

*•96 

‘4*37 

35*83 
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Welsh— 

Sulphur. 

Ash. 

Coho. 

Volatile  Mata. 

Maximum 

. *-30 

7*55 

88-13 

4>*S» 

Minimum 

. 0-84 

115 

58-4, 

M-77 

Average 

. 1*09 

3*66 

64*37 

35-63 

The  modes  of  estimating  these  impurities  were  also 
referred  to;  and,  in  speaking  of  sulphur  in  coal,  the 
lecturer  alluded  to  the  importance  of  making  a selection 
of  coals  as  free  from  it  as  possible,  for  Parliamentary  legis- 
lation was  manifestly  towards  the  growing  desire  of  the 
public  to  hare  gas  with  a minimum  amount  of  sulphur. 
The  means  of  determining  the  proportion  of  sulphur  in 
coal  were  pointed  out,  and  were  illustrated  by  experiment. 
But,  said  the  lecturer,  there  is  another  important  question 
connected  with  this  impurity  in  coal ; in  how  many  forms 
does  it  exist  there  ; and  of  these,  which  are  the  most  per- 
nicious ? He  stated  that  it  might,  to  a small  extent,  be 
there  in  a free  state ; and  that  of  the  combined  forms  it 
was  perhaps  associated  with  organic  matter,  as  well  as 
■with  iron  (bisulphide  of  iron),  and  with  lime  as  gypsum. 
The  relative  importance  of  each  of  these  forms  was  dwelt 
upon,  and  he  spoke  of  the  pyritic  form  as  the  roost  objec- 
tionable, because  of  its  giving  off  its  sulphur  at  that  tem- 
perature which  is  most  favourable  for  the  production  of 
bisulphide  of  carbon  and  sulpho-hydro-carbons,  both  of 
which  are  unabsorbable  impurities.  The  effect  of  mois- 
ture as  an  impurity  was  next  referred  to,  and  the  lecturer 
explained  how,  when  it  was  being  distilled  from  the  interior 
of  a charge,  and  came  into  contact  with  the  protosulphide 
of  iron  which  had  already  parted  with  half  of  its  sulphur, 
the  aqueous  Tapour  decomposed  the  sulphide,  and  formed 
sulphuretted  hydrogen  and  oxide  of  iron,  thua  adding  to 
the  cost  of  the  preparation. 

The  lecturer  then  directed  attention  to  the  facta  which 
had  been  ascertained  in  respect  of  the  temperature  best 
suited  for  the  destructive  distillation  of  coal.  He  re- 
marked generally  that  the  action  of  heat  on  organic 
matters  was  to  disturb  the  existing  equilibrium  of  affinities, 
and  thus  to  give  the  elements  an  opportunity  of  arranging 
themselves  into  other  and  simpler  groups.  The  order  of 
the  movement  of  the  molecules  of  organic  matter  when 
subjected  to  heat  was  somewhat  as  follows ; — After  the 
hygmmetric  or  physical  moisture  had  been  dissipated, 
oxygen  was  the  first  to  start  in  the  race  of  thennotic 
change.  It  combined  with  hydrogen  to  form  water,  with 
carbon  to  form  carbonic  acid,  and  with  carbon  and  hydro- 
gen to  form  acid  and  spirituous  compounds,  comparatively 
rich  in  oxygen,  and  which  were  mixable  with  water. 
Next  to  move,  perhaps,  was  the  hydrogen  in  its  combina- 
tion with  carbon  to  form  solid  and  liquid  hydrocarbons  of 
the  nature  of  paraffin  and  paraffin  oil  and  benzole,  which 
were  not  mixable  with  water.  At  a higher  temperature 
the  nitrogen  combined  with  hydrogen  to  form  ammonia, 
and  with  carbon  and  hydrogen  to  form  pyrogenous  alka- 
loids, and  with  carbon  alone  to  produce  cyanogen.  At 
this  temperature,  also,  the  sulphur  took  hydrogen  to  form 
sulphuretted  hydrogen,  and  then  carbon  and  hydrogen  to 
form  the  sulpho-carbo-hydrogens,  and,  lastly,  with  carbon 
alone  to  form  bisulphide  of  carbon.  Finally,  gaseous 
hydrocarbons  were  freely  produced ; and  during  all  the 
time  of  distillation  many  of  the  primary  compounds,  by 
coming  into  contact  with  the  red-hot  coke  and  with  the 
aides  of  the  ietort,  underwent  change,  and  were  converted 
into  secondary  products,  as  naphthaline,  &c. 

The  temperatures  at  which  these  changes  were  effected 
had  been  tolerably  well  ascertained.  Up  to  the  temperature 
of  70c0  Fahr.,  little  or  no  change  was  effected  in  the  coal  j 
beyond  the  evolution  of  physical  moisture-  At  the  tem- 
perature of  melting  sine  (77 Fahr.),  a little  chemical 
moisiure  with  an  empyreumatic  odour  was  produced.  At 
980s,  which  is  a red  heat  just  visible  in  the  dark,  water 
and  fat  oils — the  paraffine  series — begin  to  distil,  but  there 
is  little  or  no  gas.  At  15000,  which  is  a cherry-red,  gas 
of  high  illuminating  power  is  copiously  cvolvtd,  and 
spirituous  oils  rich  in  carbon  also  appear.  At  a full  red 


heat  (1800*),  and  from  this  to  incipient  whiteness,  per- 
manent gases  of  poor  illuminating  power,  as  carbonic 
oxide,  mar»h  gas,  and  hydrogen,  and  pernicious  sulphur 
compounds,  are  freely  evolved.  Practically,  therefore,  it 
may  be  said  that  the  best  temperature  for  distilling  common 
gas  coals  is  a cherry  red  (i$ooc),  and  for  cannel  coals  a full 
red  (1800°). 

In  illustration  of  the  difference  of  the  products  when 
cannel  coals  are  distilled  at  a high  and  low  temperature, 
Dr.  Letheby  alluded  to  the  quality  of  the  tar  in  the  two 
cases.  The  tar  produced  at  a high  temperature  was 
always  heavier  than  water — specific  gravity  *ia  to  1*15; 
it  dried  freely  in  the  air  by  oxidation ; it  contained  hydro- 
carbons with  such  an  excess  of  carbon  that  they  could  not 
be  burnt  in  a common  lamp  ; they  were  almost  totally 
destroyed  by  strong  oil  of  vitriol ; they  contained  sulphur ; 
and  their  percentage  composition  was  about  86  carbon, 
7 hydrogen.  7 oxygen,  and  a little  sulphur — about  0*5  per 
cent  Whereas  the  tar  produced  at  a low  temperature 
was  lighter  than  water— about  *900  specific  gravity;  it 
would  not  oxidate  or  dry  in  the  air ; it  contained 
hydrocarbons  of  the  paraffin  series,  which  are  compara- 
tively poor  in  carbon,  and  which  can  be  burnt  in  a lamp  ; 
they  are  not  much  acted  upon  by  strong  oil  of  vitriol ; 
they  contain  but  little  or  no  sulphur ; and  their  percentage 
composition  is  about  84  carbon,  hydrogen,  and  4 oxygen. 
So  also  with  the  gases;  at  a tern  erature  below  1800°  they 
are  rich  in  hydrocarbons  of  high  illuminating  power,  and 
at  a higher  temperature  they  are  comparatively  poor  in 
such  hydrocarbons.  The  nature  of  the  coal  of  course 
makes  a large  difference  in  the  results,  but  the  general 
expression  of  the  fact  is  that  high  temperatures  make  a 
minimum  quantity  of  tar,  rich  in  carbon,  and  much  gas 
with  comparatively  poor  illuminating  power,  and  with 
large  proportion!  of  sulphur  compounds. 

The  raw  gas  as  it  leaves  the  retort,  consists  of  aqueous 
vapour,  vapour  of  tar,  carbonic  acid,  carbonic  oxide,  am- 
monia. cyanogen,  sulpho-cyanogen.  sulphuretted  hydrogen, 
bisulphide  of  carbon,  sulpho-hydrocarbons,  hydrogen, 
light  carburetted  hydrogen,  olefiant  gas,  Sic.  Most  of 
these  are  useless  as  illuminating  agents,  and  therefore  the 
necessity  for  purification.  Fortunately,  this,  to  a large 
extent,  is  easily  effected  by  a natural  process  of  condensa- 
tion. As  the  gases  and  vapours  cool,  the  condensable 
portions  separate  as  liquid  products,  and  thus  in  the  hy- 
draulic main  and  in  the  condensers  the  oily  tar  and  the 
aqueous  ammoniacal  liquor  separate  of  their  own  accord. 
The  indications,  therefore,  of  this  first  step  of  natural 
purification  is  to  cool  the  raw  gas  as  much  as  possible. 
But  even  when  thus  cooled  it  contains  a large  proportion 
of  impurity  which  is  soluble  in  water ; and  hence  the  next 
indication  is  the  necessity  for  the  use  of  a contrivance 
which  shall  bring  the  gas  into  contact  with  an  aqueous 
solvent.  Looking  at  the  variable  quality  or  composition 
of  ammoniacal  liquor,  and  that  the  proportion  of  ammonia 
in  it  ranges  from  about  1000  grains  in  the  gallon  to  about 
4000— or,  in  other  words,  that  the  saturating  power  of  it 
per  gallon  is  from  about  aix  ounces  of  the  strongest  sul- 
huric  acid  to  twenty-six  ounces— it  is  manifest  that  the 
est  and  proper  washing  liquid  is  ammoniacal  liquor.  This 
ought  never  to  leave  the  g •»- works  with  lew  than  aooo 
grains  of  ammonia  in  it  per  gallon,  or  with  a less  saturating 
power  than  thirteen  ounces  of  sulphuric  acid.  There  is 
no  reason,  indeed,  why  it  sh-uld  not  always  contain  nearly 
double  thi«  quantity  of  ammonia.  The  use,  therefore,  of 
[ ammoniacal  liquor  as  a washer  of  the  raw  gas  is  a natural 
inference.  It  was  first  suggested  by  Mr.  Hawksley,  and 
he  has  put  it  into  practice  with  excellent  effect,  for  not 
only  does  the  ammoniacal  liquor  afford  a means  of  remov- 
ing ammonia,  sulphuretted  hydrogen,  and  carbonic  acid 
from  the  raw  gas,  but  being  already  saturate!  with  hydro- 
carbons, it  does  not  take  up  any  more  uf  these  illuminating 
agents ; besides  which  it  can  be  used  as  a douche  in  such 
quantity  in  a large  washer  that  it  operates  very  successfully 
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as  a cooling  agent.  The  suggestions,  indeed,  of  Mr.  Laming, 
that  every  charge  of  amtnoniacal  liquor  thus  used  might  he 
first  filtered  through  hydrated  oxide  of  iron,  so  as  to  re- 
move the  sulphuretted  hydrogen,  and  thus  give  it  a more 
effective  purifying  power,  is  not  without  practical  value, 
liut  even  when  the  gas  has  been  thus  cooled,  and  has  left 
the  condensers,  it  is  not  so  free  from  ammonia,  carbonic 
acid,  and  sulphuretted  hydrogen  as  that  a small  quantity 
of  water  propei ly  distributed  in  a scrubber  will  not  still 
further  purify  it  j and  the  arrangement  should  be  such  that  the 
water  should  trickle  very  slowly  over  a large  Burfucc,  and 
reach  the  bottom  of  the  scrubber  almost  saturated  with  the 
impurities.  Leaving  this  part  of  the  apparatus,  the  raw 
gas  should  never  contain  more  than  i volume  in  a 1000  of 
ammonia,  8 of  sulphuretted  hydrogen,  and  20  of  carbonic 
acid.  These  are  in  the  proportion  of  315  grains  of  ammonia, 
5048  grains  of  sulphuretted  hydrogen,  and  16,336  grains 
of  carbonic  acid  in  loco  cubic  feet  of  gas.  Then  comes 
the  chemical  means  whereby  these  can  be  best  removed, 
and  this  involves  an  inquiry  into  the  action  of  the  purifiers, 
as  they  are  called. 

The  order  in  which  these  impurities  should  be  taken  out 
is  a matter  of  no  slight  importance.  Chemistry  teaches 
us  that  the  first  impurity  to  be  removed  is  ammonia,  for  its 
presence  checks  the  withdrawal  of  carbonic  acid  and 
sulphuretted  hydrogen.  Among  the  many  suggestions 
which  have  been  made  for  the  absorption  of  ammonia 
there  is  none  so  effective  as  diluted  sulphuric  acid,  and  it  is 
found  that  49  parts  by  weight  of  the  strongest  sulphuric 
acid  will  remove  17  of  ammonia.  It  will  take,  therefore, 
909  grains,  or  rather  more  than  2 os.,  of  sulphuric  acid  to 
remove  the  ammonia  from  the  1000  cubic  feet  of  gas.  The 
acid  is  best  used  diluted  with  about  its  own  bulk  of  water 
and  spriukled  upon  sawdust,  which  should  be  placed  first 
in  the  trays  of  the  puiiliers j and  the  sawdust  thus  satu- 
rated with  the  ammonia  is  a valuable  material,  as  it  should 
contain  fully  half  its  weight  of  sulphate  of  ammonia. 
Other  valuable  absorbing  agents  have  been  proposed,  as 
the  spent  acids  of  various  manufacturing  processes,  the 
acid  salt  of  ulumiua  obtained  by  boiling  clay  shale  with 
Bulphuric  acid  fCroll),  and  the  residual  chloride  of  manga- 
nese from  bleaching  works.  This  has  recently  been  used 
by  Mr.  Croli  in  the  form  of  u nearly  dry  mixture  with 
sawdust,  and  it  yields  a salt  of  ammonia  remarkably  free 
from  impurities. 

Next  after  the  ammonia  it  is  proper  to  remove 
the  sulphuretted  hydrogen,  and  unquestionably,  if  no 
sanitary  considerations  are  concerned,  the  best  agent  for 
this  purpose  it  wet  lime — a material  which  will  not  only 
remove  the  sulphuretted  hydrogen,  but  will  likewise 
absorb  the  carbonic  acid.  Theoretically,  28  parts  by 
weight  of  lime  will  take  up  17  of  sulphuretted  hydrogen, 
and  another  28  parts  will  take  up  22  of  carbonic  acid.  It 
follows,  therefore,  that  about  3 lbs.  of  lime  will  absorb  the 
carbonic  acid,  and  i^lb.  the  sulphuretted  hydrogen  in  the 
1000  cubic  feet  of  gas — taking  altogether  about  42^  lbs.  of 
lime  for  10,000  cubic  feet  of  gas.  But  this  is  on  the  sup- 
position that  the  lime  is  thoroughly  effective,  and  that  it 
is  used  in  a very  wet  state ; practically  it  is  not  so  com- 
pletely effective,  and  hence  it  takes  about  50  lbs.  of  wet 
lime  to  purify  to.oco  cubic  feet  of  gas.  If  the  lime  is  used 
in  the  dry  stale  (as  a hydrate)  it  is  by  no  means  so  effec- 
tive, for  it  requires  fully  twice  the  quantity  of  lime  to 
purify  the  gas.  This  is  due  to  the  circumstance  that  the 
interior  of  the  little  lumps  of  lime  is  never  reached  by  the 
gas,  and  therefore  remains  inoperative;  besides  which  the 
lime  is  constantly  getting  drier  in  the  purifiers  by  the 
heat  of  combination  with  the  impurities  of  the  gas,  and  as 
the  lime  dries  it  loses  its  capacity  for  absorbing  these  im- 
purities ; absolutely  dry  lime,  in  fact,  will  scarcely  absorb 
sulphuretted  hydrogen. 

The  offensive  nature  of  spent  lime,  or  blue  billy,  is  such 
that  a demand  has  been  made  on  science  to  furnish  a less 
objectionable  means  of  purification ; and  hence  the  use 


of  the  hydrated  oxide  of  iron— a material  which,  when 
tolerably  pure,  will  absorb  sulphuretted  hydrogen  in  the 
proportion  of  17  parts  of  sulphuretted  hydrogen  to  sbout 
33  of  the  oxide.  It  w ill  take,  therefore,  about  14  lbs.  of  the 
hydrated  oxide  to  remove  the  sulphuretted  hydrogen  from 
10,000  cubic  feet  of  gas.  It  has  then  become  a sulphide 
of  iron,  and  has  lost  its  power  of  purification,  and  must 
be  revived.  This  is  accomplished  by  simply  exposing  the 
oxide  to  the  air,  when  it  takes  in  atmospheric  oxygen, 
and  again  pastes  into  the  state  of  hydrated  oxide  of  iron, 
while  the  sulphur  is  set  free  in  the  mixture.  The  oxide 
thus  charged  is  then  used  again  and  again,  until  it  become* 
charged  to  the  extent  of  about  57  per  cent,  of  sulphur, 
when  it  is  no  longer  effective.  Practically,  a ton  of  oxide 
will,  by  successive  reviv  ification,  purify  about  five  miilicw 
of  cubic  feet  of  gas,  and  will  absotb  about  3600  lbs.  of  sul- 
phuretted hydrogen.  When  thus  charged  with  sulphur, 
it  is  valuable  for  manufacturing  oil  of  vitriol. 

If  hydrated  oxide  of  iron  has  been  used  as  the  purifier, 
lime  must  also  be  afterwards  employed  for  the  purpose  ci 
removing  the  carbonic  acid,  which  is  so  destructive  of  the 
light  of  the  gas  when  it  is  burned. 

Having  left  the  purifiers,  the  constituents  of  the  gas  ire 
as  follows 

Hydrogen  .... 

Light  carburetted  hydrogen,  C^H4 
Olefiant  gas,  C.H4  • . • 

Propylene,  C-H*  . . . 

Butylene,  Cgli*  . . • 

Other  hydrocarbons,  C,Hk 
Benzole  vapour,  C,jH„  . 

Acetylene,  C,il3 
Carbonic  oxide  CO  . • 

Carbonic  acid,  C0S  • . 

Cyanogen,  C*N  . • 

Ammonia,  Nil,  . . . 0*01  „ 0*06  „ 

Bisulphide  of  carbon,  CS3  . , ? 1 

Sulpho-hydrocarbons  . . . ? r 

Aqueous  vapour  . . . . 2 „ 3 ,, 

Oxygen . , . . . . o,  „ 1 », 

Nitrogen o „ 8 „ 

The  properties  of  each  of  these  constituents  were  demon- 
strated by  experiment,  and  reference  was  made  to  then 
specific  gravities,  to  their  combining  volumes,  to  the  pro- 
portion of  oxygen  which  they  required  for  combustion,  to 
the  quantity  of  carbonic  acid  so  produced,  to  the  best 
evolved,  and  to  the  action  of  water,  chlorine,  bromine,  wd 
anhydrous  sulphuric  acid  upon  them. 

One  of  the  interesting  features  of  this  part  of  the 
lecture  was  the  production  of  acetvlide  of  copper  from 
the  coal  gas  of  the  hall,  and  the  exhibition  of  acetylin? 
in  large  volume  ; as  also  the  production  of  nitrobenwh 
from  the  gag,  by  passing  it  through  fuming  nitric  acid. 

As  regards  the  means  of  determining  the  proportion*  of 
the  condensablo  hydrocarbons  in  coal  gas,  I)r.  Letheby 
showed  that,  as  all  the  illuminating  constituents  of  coil 
gas,  excepting  the  light  carburetted  hydrogen,  were  ab- 
sorbed by  bromine  and  by  anhydrous  sulphuric  acid, 
neither  of  these  tests  were  worth  anything  as  an  indication 
of  the  illuminating  power  of  the  gas.  In  speaking  of 
acetylene,  he  alluded  to  the  fact  that  its  production  by 
the  intense  ignition  of  carbon  in  hydrogen  was  a remark- 
able example  of  the  production  of  a hydrocarbon  by  d* 
immediate  combination  of  its  elements  ; and  he  ob*errfd 
that  as  acetylene,  which  is  such  a powerful  illumiMtiBi? 
agent,  may  be  made  by  the  action  of  carbonic  oxide  cm 
light  carburetted  hydrogen  at  high  temperatures,  it  i* 
possible  that  hereafter  it  will  be  found  that  by  a prop** 
arrangement  of  apparatus  a high  temperature  may  be 
suited  for  the  production  of  illuminating  gas.  Thojwk 
difficulty,  perhaps,  to  be  overcome  will  be  the  formation 0/ 
carbonic  oxide  and  marsh  gas  in  proper  proportion*. 

With  respect  to  the  existence  of  sulphur  compound*  is 
coal  gas,  Dr.  Lctheby  demonstrated  by  many  experiment* 
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that  sulphide  of  carbon  and  one  or  more  sulpho-hydro- 
carbons  were  always  present ; and  he  showed  the  patented 
proceases  of  Mr.  Bowditch,  Dr.  Stenhouse,  and  Dr.  Angus 
Smith,  for  removing  these  sulphur  compounds.  Ho  re- 
ferred also  to  his  own  apparatus  for  estimating  the  amount 
of  sulphur  in  purified  coal  gas  ; and  he  likewise  explained 
the  means  of  determining  the  proportion  of  ammonia  in 
gas,  and  he  spoke  of  this  impurity  as  a purveyor  of  the 
offensive  tar-like  hydrocarbons. 

A slight  reference  wa«  made  to  the  subject  of  coal  tar, 
and  to  the  large  field  of  chemical  research  which  it  had 
exposed  to  the  chemist ; and  a few  of  the  more  interesting 
of  the  cool  tar  pigments  were  made,  and  nearly  all  the 
products  were  exhibited  on  the  table. 

Principal  Constituents  of  Coal  Tar. 

Acids. 


Formula). 

Boiling-points. 

Fahr. 

Acetic  . 

. c.u.o, 

248° 

Butylie. 

. 0,11.0, 

3*5° 

Phonic  . . 

• C,;lftOJ 

370° 

Cresylic  . 

. CjjHyOj 

397° 

Phlorylic  • 

. cnh„o. 

Roeolic . 

. CsjHuO, 

— 

Brunolic 

— 

Neutral. 

Formula). 

Balling- point*. 
F*hr. 

Propylene 

• C.H, 

— 

Butylene  . 

■ C.H. 

54° 

Araylene 

• CjyHl. 

I02P 

Caproylene  . 

• C„ua 

I3«° 

Alliaceous  . 

2 

j 

Benzole 

. C,.H, 

176° 

Toluolc  . 

• C„H, 

237® 

Xylolc  . 

• C„li,|| 

*59° 

Cumolc  • 

. C„H,a 

302° 

Cymolc 

• C„,H„ 

347° 

Naphthaline . 

• <VI. 

4*4° 

Anthracene  . 

• CH„ 

— 

Paraffine 

. C.1l. 

— 

Pyrene  . 

• C ,.11, 

— 

Chrysene 

• ci.ll, 

— 

Alkalies. 

Furtnuto. 

boiling- points. 
F&kr. 

Ammonia 

. HjN 

— 

Methylamine 

. C,H,N 

— 

Ethyl  amine  . 

. C.ll-N 

66° 

l*c  tint  ne 

t 3 

:76» 

Cespitine  . 

. C»H„N 

205° 

Pvrrhidine  . 

• C..H.N 

27.° 

Picoline 

. C..1I.N 

273° 

Lutidiue 

. C..H.N 

309° 

Collidine 

. C..1I..N 

33*“ 

Aniline  • 

. C..II.X 

360° 

Parvoline  . 

. C..H.N 

370° 

Toluidine  • 

. C..U.N 

388'' 

Corid  in  e . 

. cJLn 

4'»° 

Xylidine  . 

. C..H..N 

415° 

Cumidine  • 

• C,.HUN 

437” 

Rubidine  • 

. C„H„N 

446" 

Crv.mdine  • 

. C.-H.iJf 

Lcucoline 

. C„H;X 

455” 

Cymidino  . 

? 

4631 

Viridine 

. CuU.,X 

484” 

Lastly,  in  respect  of  the  chemistry  of  the  combustion 
of  gas,  Dr.  Letheby  showed  under  what  circumstances  it 
was  best  consumed,  and  ho  demonstrated  in  various  ways, 
as  by  Erdmann's  gas-prover,  that  the  proper  illuminating 
power  of  coal  gas  could  only  be  obtained  by  au  accurate 
adjustment  of  the  air  to  the  gas.  This  was  clued v accom- 
plished in  the  Arg&nd  burner  by  a proper  adaptation  of 


the  internal  aperture  to  the  quality  of  the  gas — a burner 
of  only  0-41  of  an  inch  internal  bore  was  w'ell  suited  for 
ii-candle  gas,  one  of  0*44  of  an  inch  for  13-candle  gas, 
and  one  of  0*50  of  an  inch  for  15-candle.  In  each  of  these 
cases  the  burner  is  used  without  a gauze  diaphragm,  and 
with  a 7-inch  chimney,  tho  gas  being  burned  at  the  rate 
of  5 feet  an  hour  ; but  the  same  result  and  a steadier  fiame 
is  obtained  by  using  Sugg's  burner  of  a little  smaller 
diameter  of  the  internal  hole  in  each  case,  and  a gauze 
diaphragm.  By  experiment  with  Leslie's  burner,  which 
is  Altogether  unsuited  for  gas  of  low  illuminating  power, 
it  was  shown  that  the  light  of  the  gas  might  be  seriously 
destroyed. 

Tho  relative  values  of  different  illuminating  agents  were 
shown  by  the  following  table: — 

Relative  Values  of  Illuminating  Agents  in  respect  of  their 
Heating  and  Vitiating  Effects  on  the  Atmosphere,  t chtn 
burning  so  oj  to  give  the  Light  of  Twelve  Standard  Sperm 
Camdles. 


Oannel  gas 
Common  ditto. 
Spenn  oil  . 

Benzole  . , 

Paraffin  . . 

Cam  phi  ne  . 

Wax  caudles  . 
Sperm  ditto  . 
Stearic  ditto  . 
Tallow  ditto  . 


Pound* of  Oxygen  con-  Carbonic  Air 
Water  linatod  *11  rood  acid  produced  vitiated 

to  i‘  Fuiir.  (uub.it.).  (cub.  ft.),  (cub.  ft.) 


1950 

1786 

*135 
2316 
3619 
3»S» 
3*3> 
3S>7 
3717 
5°  54 


3 '3° 
5 ’45 
475 
4-46 
fc'Hl 
6*65 
841 
7*57 
882 
12*06 


1 *01 
!'»* 
3*31 
3*54 
4*5° 
4*77 
5*9° 
5*>7 
625 

*73 


5°  *2 

80  *» 

*3*3 

88*5 
112*5 
1 19*2 
*49*5 
1317 
156*2 
2187 


In  conclusion,  the  lecturer  observed  that  every  day 
brought  to  light  some  new  fact  connected  with  the  chemistry 
of  ga*  manufacture,  which  deserved  the  careful  considera- 
tion of  all  who,  like  those  to  whom  he  was  addressing  him- 
self, were  practically  engaged  in  this  important  branch  of 
industry.  Ue  had  endeavoured  to  lay  before  them,  with 
as  much  fulness  as  time  allowed,  the  moat  prominent, 
features  of  the  question,  as  far  as  the  light  of  science  had 
at  present  elucidated  them;  but  the  subject,  in  all  its 
details,  was  far  too  complex  to  allow  of  more  than  a mere 
general  statement  in  the  compass  of  a single  lecture. 


ACADEMY  OF  SCIENCES. 

October  17. 

Our  usual  report  of  the  French  Academy  was  by  accident 
omitted  last  week.  At  the  last  sitting  but  one,  M. 
Kuhlmann  continued  his  memoir  14  On  the  Cry*tallog>  nic 
Force”  In  this  part  he  refers  to  some  simple  matters 
well  known  to  most  of  our  readers  ; we  mean  the  crystal- 
lisation on  glass  of  saline  solutions,  thickened  with  gum. 
Sulphate  of  magnesia  is  generally  used  by  barbers  and 
others  who  ornament  their  windows  in  this  way,  but  M. 
Kuhlmann  states  that  the  prettiest  effects  are  obtained 
with  a solution  of  sulphate  of  zinc,  and  he  points  out  how 
the  appearance  may  be  improved  by  painting  over  the 
crystallisation  with  an  alcoholic  solution  of  some  colour- 
ing matter  such  as  fuchaine.  Beautiful  us  some  of  these 
crystallisations  are,  we  all  know  that  they  are  very  un- 
stable, and  M.  Kuhlmann  tried  various  varnishes  with  the 
hope  of  perpetuating  the  appearances.  None  of  them 
however,  answered,  and  at  last  he  thought  of  copying  them 
by  photography.  With  Mr.  Bingham's  assistance  he 
obtained  some  beautiful  pictures  on  collodion  plates,  and 
also  copied  the  crystallisations  directly  upon  paper.  Very 
pretty  pictures,  too,  it  seems  can  be  obtained  for  tho  stereo- 
scope. M.  Kuhlmann  also  tried  the  galvano-plastic  method 
of  reproducing  hia  crystalline  picture®,  so  as  to  be  able  to 
print  them  upon  paper  or  fabrics.  For  this  purpose  he 
obtained  the  crystallisation  upon  a thin  piste  of  copper,  and 
copied  it  by  paasuig  this  plate  on  another  through  a power- 
ful rolling  machine.  Tho  forms  were  beautifully  preserved , 
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notwithstanding  the  great  pressure,  and  the  plates  could 
be  used  for  printing  as  soon  as  they  came  from  the  rollers. 
M.  Kuhlmann  suggests  that  the  designs  may  also  be  copied 
by  pressing  gutta  percha  on  glass  plates  covered  with  the 
crystals.  The  gutta-percha  moulds  may  then  be  copied  by 
the  electrotype  process.  It  was  suggested  that  this  style 
of  ornamentation  might  bo  substituted  for  ordinary 
chasing  on  articles  of  gold  and  silver,  and  a specimen  so 
ornamented  was  exhibited  to  the  Academy.  M.  Kuhl- 
mann gave  some  idea  how  a continuous  picture  might  be 
obtained  by  procuring  the  crystallisations  on  one  cylinder 
of  copper  and  transferring  them  to  another  cylinder,  but 
technical  details  on  this  point  are  still  wanting.  The 
author  lastly  pointed  out  that  no  two  crystallisations  are 
obtained  exactly  alike.  They  can  only  be  copied  by  pho- 
tography, for  the  fineness  of  the  designs  would  defy  the 
burin  of  the  most  clever  engraver  ; he  therefore  suggests 
that  the  designs  would  be  useful  for  bank  notes.  Copper 
plates  might  be  obtained  in  the  way  described,  and  if  the 
design  were  printed  in  pale  blue  ink  on  a bright  yellow 
gTound,  the  photographer  and  the  engraver  would  both  be 
defeated  in  obtaining  a counterfeit. 

M.  Scheurer-Kestncr  presented  an  additional  note  “On 
Leblanc’ * Process/'  The  author  has  now  settled  the  re- 
actions which  take  place  in  the  formation  of  black  ash, 
and  he  thus  expresses  them  : — The  reactions  pass  through 
three  phases  : in  the  first,  sulphate  of  sodium  is  re- 
duced to  sulphide,  carbonic  acid  being  given  off — 
5Na3£04  10G  ■»  5X1*8  * ioC02 ; 

then  a double  decomposition  takes  place  between  the  sul- 
phide of  sodium  and  carbonate  of  calcium — 

jNa^fc  + ■»  5Na,G&3  + s€e$; 

lastly,  a partial  reduction  of  the  carbonate  of  calcium 
employed  in  excess  is  effected  by  the  carbon,  carbonic 
oxide  being  disengaged — 2G& G&3  + aC  «■  iCaO  + 4GO. 
This  reduction  is  arrested  by  the  cooling  of  the  mass. 

The  theoretical  quantity  of  carbon  required  for  these 
reactions  rises  from  16*8  to  10*1  for  xoo  parts  of  sulphate 
of  sodium. 

The  addition  of  an  excess  of  chalk,  then,  is  doubly  use- 
ful. It  seems  to  replace  that  portion  which  is  reduced  to 
oxide  in  the  course  of  the  operation,  and  it  allows  us  to 
see  the  exact  moment  at  which  the  reaction  is  terminated, 
for  the  mixture  must  be  drawn  from  the  furnace  after  the 
disengagement  of  carbonic  oxide  has , begun,  and  before 
the  evolution  of  the  gas  has  ceased. 

October  24. 

At  this  sitting,  M.  S.  Mourner  presented  a note  entitled 
“ Contribution $ to  the  History  of  Sulphur  and  Iodine The 
object  of  the  author  was  to  explain  two  singular  facts 
observed  by  Diezenbacher,  namely,  that  a small  proportion 
of  iodine  fused  with  sulphur  at  180*  gave  lasting  plasticity 
to  the  sulphur,  and  also  that  the  action  of  iodine  rendered 
the  sulphur  completely  insoluble  in  bisulphide  of  carbon. 
Iodine  fuses  at  107°,  and  sulphur  about  no°;  but  a 
mixture  of  one  part  of  iodine  and  ten  parts  of  sulphur 
becomes  liquid  between  920  and  95°.  A mixture  of  seventy 
parts  of  iodine  and  one  of  sulphur  becomes  pasty  about 
95°.  The  reason  of  this,  according  to  the  author,  is  that 
at  a moderate  temperature  the  mixture  is  converted  into  a 
compound  ot  iodine  and  sulphide  of  iodine.  The  sulphide 
of  iodine,  ISa,  fuses  at  90^,  and,  if  slowly  cooled,  remains 
soft  for  a time,  and  a small  proportion  of  the  compound 
fused  with  a large  excess  of  sulphur  had  the  effect  of 
rendering  the  latter  soft  and  insoluble.  M Mourner  found 
that  bisulphide  of  carbon  completely  separated  the  two 
elements.  The  author  accounts  for  the  fact  that  one  part 
of  iodine  will  render  400  parts  of  sulphur  insoluble  by 
supposing  that  at  a high  temperature  the  iodine  combines 
successively  with  every  molecule  of  the  Bulphur,  the  com- 
pound being  destroyed  by  the  increasing  heat,  and  in  the 
end  the  whole  of  the  iodine  vaporised,  the  vapour,  as  it 
rarersed  the  mass,  haying  changed  the  molecular  state  of 


the  sulphur.  The  author  quotes  a singular  fact  obimed 
by  Peligot,  who  found  that  the  totally  insoluble  lesqui- 
chloride  of  chromium  was  instantly  rendered  soluble  by 
the  addition  of  looroth  the  soluble  prolochloride. 

M liautefeuille  made  a communication  “ 0*i  the  Artifi- 
cial Production  of  Sphene  and  Perotoskite,”  two  titanium 
minerals  of  no  great  interest. 

MM.  Bussy  and  Buignet  gave  an  account  of  the  result* 
of  a long  senes  of  experiments  “ On  the  Changes  of  Tem- 
perature produced  in  Mixtures  of  different  Liquids.”  The 
authors  experimented  principally  with  volatile  liquid*, 
such  as  ether,  alcohol,  chloroform,  and  bisulphide  of 
carbon.  Their  paper  was  long  and  interesting,  but  we  hare 
only  space  for  the  conclusions  to  which  their  experiment* 
led  them : — 

1.  When  two  liquids  which  dissolve  in  each  other  in  *11 
proportions  are  mixed,  some  change  of  temperature  alwtyi 
occurs  ; sometimes  it  rises,  and  sometimes  it  tails. 

2.  This  effect  is  the  consequence  of  two  causes— eithn 
affinity  between  heterogeneous  molecules  which  produce 
heat,  or  diffusion , which  consists  in  the  movement  of 
homogeneous  molecules,  in  order  to  be  distributed  through 
the  mau,  and  which  produces  cold. 

3.  When  the  two  liquids  mixed  have  but  a weak  affinity 
for  each  other  the  effects  of  diffusion  become  sensible,  and 
produce  a fall  of  temperature. 

4.  The  rise  or  fall  of  temperature  does  not  entirely 
depend  on  the  nature  of  the  liquids ; it  varies  for  the  same 
mixture  according  to  the  relative  proportions  of  the  liquid*. 

5.  The  influence  of  the  relative  proportions  may  com- 
pletely alter  the  thermometric  effect ; 5 of  alcohol  with  1 
of  chloroform  cause  the  thermometer  to  rise  4°'5 1 on  tbs 
contrary,  5 of  chloroform  with  1 of  alcohol  cause  a fall  of 
x**6. 

6.  The  initial  temperature  of  the  liquids  when  mixed 
have  a sensible  effect  on  the  result  in  general ; the  fall  u 
more  marked  when  the  initial  temperature  is  high. 

7.  Liquids  undergo  a change  of  volume  as  well  as  of 
temperature  when  mixed.  Sometimes  there  is  diUtatioo, 
as  with  alcohol  and  sulphide  of  carbon  ; sometimes  then 
is  contraction,  as  with  alcohol  and  ether. 

8.  There  is  no  apparent  relation  between  the  change*  of 
temperature  and  volume ; some  mixtures  which  contract 
produce  heat,  while  others  which  also  contract  produce 
cold. 

A short  discussion  followed,  in  the  course  of  which  M. 
Pasteur  characteristically  introduced  the  subject  of  fer- 
mentations, decompositions,  in  the  course  of  which  heat  if 
evolved.  These  phenomena,  he  said,  may  be  regarded  *§ 
slow  explosions. 


NOTICES  OP  BOOKS. 

Anno  Us  de  Chimie  et  de  rhysiqus.  September,  1*6. 
In  this  journal  we  have  a long  paper  by  M.  Maripuc 
*«  On  the  Silico-tungstic  Acids,”  with  a note  on  the  cc«*a- 
tution  of  “ Tungstic  Acid.”  We  gave  some  account  of 
these  acids  when  the  author  first  communicated  hi*  re- 
searches to  the  Academy  of  Sciences.  [See  ChknicU 
News,  vol.  ix.,  pp.  230,  *79  ] The  present  communication 
is  mainly  occupied  with  a description  of  the  elkvline  **lt* 
of  the  acids  mentioned  in  the  former  paper.  In  the  note 
on  the  constitution  of  tungstic  acid  the  author  gives  hi* 
reasons  for  adopting  the  view  of  Persoz,  who  regard*  the 
formula  WOa  as  most  probably  correct  for  tungstic  acid. 

M.  Marignac's  paper  is  followed  by  the  second  part  of 
an  important  communication  " On  the  Mechanical  rheoni 
of  Heat”  by  M.  Dupr£.  It  is  a profound  mathematical 
paper,  and  we  can  only  transcribe  the  title. 

The  only  other  article  is  a translation  of  Mr. 
paper  “ On  the  Properties  of  Silicic  and  other  Code** 
Acids”  which  has  appeared  in  the  Chjucical  N**»- 
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Bulletin  de  la  Socittij  Chfmique  de  Par  it,  Ac.  October,  1864. 
Tor  papers  read  before  »he  Chemical  Society  of  Paris  have 
for  the  most  part  been  previously  communicated  to  the 
Academy  of  Sciences,  and  are  consequently  noticed  in  our 
reports  of  the  proceedings  of  that  learned  body.  Such 
has  been  the  case  with  the  leading  papers  in  this  number 
of  the  Bulletin. 

From  the  analyses  of  articles  on  pure  and  applied 
chemistry  published  with  the  proceedings  of  the  Paris 
Society  we  often  borrow ; but  in  the  present  instance  all 
the  papers  of  interest  have  already  appeared  in  our  pages. 


Chemisches  Central-blalt.  October  26,  1864. 

For  the  future  we  shall  add  the  contents  of  this  useful 
periodical  to  our  notices  of  foreign  journals.  The  remark 
we  have  made  above  on  the  contents  of  the  Journal  of  the 
Chemical  Society  of  Paris  will  apply  to  this  number  of 
the  Central’blatt,  which  offers  little  of  interest  which  has 
not  appeared  in  the  Chemical  News. 


NOTICES  OF  PATENTS. 

Communicatod  by  Mr.  Vacchaw,  Patent  Aockt,  54,  Chancery 
Lane,  W.C. 

Grants  of  Provisional  Protection  for  Six  Months. 

2460.  Benedict  Margulies,  Trieste,  Austria,  now  resid- 
ing at  St.  Helens,  Lancashire,  and  John  Knowles  Leather, 
of  the  same  place,  “ Improvements  in  the  manufacture  of 
salts  of  chromium/* 

2465.  Peter  Armand  Le  Comte  de  Fontainemoreau, 
Rue  de  la  FidGlite,  Paris,  France,  and  South  Street,  Fins- 
bury, London,  “ Certain  improvements  in  photography 
for  obtaining  images  direct  on  cloth  and  other  materials/* 
—A  communication  from  Jean  Nicholas  Truchelut,  Rue  ' 
de  Orenelle,  St.  Honore,  Paris,  France. — Petition  recorded 
October  6,  1864. 

2468.  Thomas  Parkins,  Robert  Town,  near  Normanton, 
Yorkshire,  “ Improvements  in  apparatus  used  in  the  manu- 
facture of  prussiates  of  potash.” 

2472.  George  Haseltinc,  Southampton  Buildings,  Chan- 
cery Lane,  Middlesex,  “ An  improved  process  for  purify- 
ing coal  and  ores.” — A communication  from  Benjamin 
Franklin  Peuniinan,  city,  county,  and  state  of  New  York, 
U.S.A. 

2475.  Thomas  Kenyon,  the  younger,  Miles  Platting, 
Manchester,  Lancashire,  11  Improvements  in  preparing, 
fixing,  and  mordiinting  cloth  and  yarns,” — Petitions  re- 
corded October  7,  1864. 

2487.  John  CVssell,  La  Belle  Sauvage  Yard,  London, 
"Improvements  in  treating  coal,  peat,  shale,  wood,  and 
ligneous  products,  and  in  obtaining  fuel,  oil,  and  other 
products  therefrom/* — Petition  recorded  October  10,  1864. 

2504.  Hiram  Tucker,  Newton,  Middlesex,  Massachu- 
setts. U.S.  A.,  " An  improved  process  for  bronze-colouring 
iron.” 

2506.  William  Edward  Newton,  Chancery  Lane.  Mid- 
dlesex, " Improvements  in  the  manufacture  of  ink.*’ — A 
communication  from  Josiah  Vincent  Lavers,  Sydney,  New 
South  Walts. 

1510.  Frederick  Wilkins,  of  Oxford  Street  and  Uegent 
Street,  Middlesex,  " Improvements  in  apparatus  for  the 
production  of  hx  drocar bon  vapour,  and  for  the  applica- 
tion of  the  same  to  illuminating  or  heating  purposes.”  — 
Petitions  recorded  October  u,  1864. 

252s.  John  Watson,  Lombard  House,  George  Yard, 
London,  F.O.S.,  •*  Improvements  in  the  manufacture  of 
hydrocarbons.” — Petition  recorded  October  13,  1864. 

*533*  William  Robert  Sykes,  Pimlico,  Middle <ex,  "Im- 
provements in  apparatus  for  transmitting  poutixe  and 
negative  currents  of  electricity.” 

2535.  Joseph  Watts,  Coventry,  Warwickshire,  "Im- 


provements in  apparatus  for  conducting  the  fermentation 
of  wort  and  other  fcrmentablo  liquids/' — Petitions  re- 
corded October  14,  1864. 

2559.  Alfred  Hill,  Birmingham,  Warwickshire,  " Im- 
provements in  privies,  dry  closets,  and  commodes,  and  in 
deodorising  substances  to  be  used  in  privies,  dry  closets, 
and  commodes/* — Petition  recorded  October  17,  1864. 

2573.  Nathan  Thompson,  Abbey  Gardens,  St.  John's 
Wood,  Middlesex,  " Improvements  in  stoppers  for  bottles, 
jars,  and  other  vessels,  and  in  stoppers  for  the  muzzles  of 
firearms.” — Petition  recorded  October  18,  1864. 

Notices  to  Ptoceed. 

145a.  Peter  Spence,  Newton  Heath,  Lancashire,  and 
John  Berger  Spence,  of  the  same. place,  " Improvements 
in  calcining  and  smelting  copper  ores.” — Petition  recorded 
June  If,  1864. 

1498.  George  Hyacinthe  Ozoup,  Rue  Sainte  Appoline, 
Paris,  France,  " Improvements  in  the  manufacture  and 
utilisation  of  carbonic  acid,  and  in  apparatus  connected 
therewith. ” — Petition  recorded  June  16,  1864. 

1513.  William  Henry  Tooth,  of  Rhodes  well  Road, 
Stepney,  Middlesex,  " Improvements  in  furnaces  or  appa- 
ratus for  generating  carburetted  hydrogen,  carbonic  acid, 
carbonic  oxide,  and  cyanogen  gases.” 

1 5 14.  William  Henry  Tooth,  Rhodeswell  Road,  Stepney, 
Middlesex,  " Improvements  in  the  manufacture  and  re- 
fining of  iron,  and  in  the  manufacture  of  steel.” — Petitions 
recorded  June  17,  1864. 

1523.  Richard  Jones,  Botolph  Lane,  Eastcheap,  " An 
improved  method  of  preset  ving  animal  and  vegetable  sub- 
stances.”— Petition  recorded  June  20,  1864. 

1538.  William  John  Pughsley,  Christchurch,  Mon- 
mouthshire, " Improvements  in  obtaining  sulphuric  acid 
from  the  refuse  * pickle ' used  in  tin-plate  works,  and  also 
from  sulphate  of  iron  or  green  copperas.” — Petition  re- 
corded June  21,  1864. 

1561.  John  Jones,  New  North  Road,  Middlesex,  "Im- 
provements in  dry  gas-met.-rs,  parts  of  which  are  appli- 
cable to  upparatus  for  regulating  the  flow  of  air.” — Peti- 
tion recorded  June  22,  1864. 

2018.  Edward  Andries,  Schaerbeck,  near  Brussels, 
Belgium,  " Improvements  in  means  or  apparatus  for  puri- 
fying every  kind  of  water,  and  rendering  it  drinkable,  and 
for  rendering  sea  water  fresh  and  drinkable.” — Petition 
recorded  August  23,  1864. 

2175.  John  Knowles  Leather,  St.  Helens,  Lancashire, 
" Improvements  in  the  manufacture  of  salts  of  chromium 
from  chrome  ore.” — A communication  from  Benedict 
Margulies,  Trieste,  Austria. — Petition  recorded  September 
6,  1864. 

2x43.  I"hn  Johnson  and  Thomas  Johnson,  Runcorn, 
Cheshire,  " Improvements  in  purifying  resin  and  resinous 
substances." — Petition  recorded  October  4,  1864. 


CORRESPONDENCE. 


Continental  Science. 

Paris,  October  28. 

There  is  rather  a dearth  of  scientific  news  just  now  in 
Paris.  We  are  waiting  for  ihc  " season,”  which  will  soon 
set  in,  and  no  doubt  furnish  plenty  of  materials  for  gossip- 
ing letters.  In  the  meantime  I may  call  attention  to  one 
or  two  industrial  novelties— one  of  which  may,  perhaps, 
turn  out  to  be  of  some  value.  The  first  is  a process  for 
making  a neutral  acetate  of  copper.  M.  Jonas,  the  author 
of  the  process,  takes  comm  on  blue  vitriol,  dissolves  it  in 
caustic  ammonia,  then  adds  to  the  deep  blue  solution  twice 
the  weight  (of  the  sulphate)  of  acetate  of  soda,  and  boils 
the  whole.  Silky  crystals  of  acetate  of  copper  immediately 
appear  on  the  surface  and  fall  to  the  bottom  on  agitating 
the  liquid,  allowing  the  formation  of  a new  quantity.  The 
crystals  axe  easily  collected  and  dried  on  calico  or  a paper 
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filter  : they  are  said  to  have  a brighter  colour  than  those 
obtained  by  the  old  process,  and  also  to  be  more  soluble  in 
water. 

The  other  process  alluded  to  is  the  method  just  patented 
for  obtaining  a hardened  surface  on  cast  iron.  The  object 
or  instrument  to  be  hardened  is  made  red  hot,  and  then 
dipped  and  allowed  to  cool  in  a mixture  of  1080  grammes 
of  sulphuric  acid,  65  grammes  of  nitric  acid,  and  10  litres 
of  water.  The  thickness  of  surface  hardened  is  said  to  be 
sufficient  for  ordinary  use,  and  the  shape  of  the  object  is 
not  at  all  changed  by  the  operation. 

Some  talk  has  been  recently  excited  by  the  starting  of 
a steam  omnibus  at  Nantes.  The  papers  mention  with 
apparent  surprise  that  there  were  plenty  of  passengers 
who  had  the  courage  to  ride  in  it,  and  only  suffered  some 
jolting  caused  by  the  badness  of  the  road  or  the  want 
of  springs. 

At  St.  Ouen  they  have  lately  launched  some  iron 
vessels  intended  to  serve  as  stores  for  inflammable  liquids. 
They  seem  to  have  a special  dock  for  these  vessels,  and 
it  is  supposed  that  all  danger  from  fire  will  be  obviated 
by  keeping  the  dangerous  fluids  on  the  water.  Would 
not  something  of  the  same  kind  answer  for  petroleum 
stores  in  the  Thames  and  Mersey  ? 

A few  dart  ago  three  men  were  suffocated  in  a sewer  at 
Clichy,  and  the  journals  now  call  attention  to  a simple 
form  of  apparatus  which  should  always  be  furnished  to 
workmen  who  are  exposed  to  dangers  of  the  kind.  It 
consists  of  two  india-rubber  tubes  furnished,  we  suppose, 
with  valves,  through  one  of  which  the  man  inspires,  the 
other  carrying  off  the  expired  air.  The  workman  has 
only  to  fix  the  open  end  of  these  tubes  to  the  top  of  the 
ladder,  and  then  descends  with  a wooden  mouth-piece 
between  his  teeth.  He  is  thus  ensured  free  communication 
with  the  external  air,  and  may  remuin  in  the  sewer  with- 
out danger.  13y  the  aid  of  the  same  apparatus  it  is  said 
that  a man  may  take  his  bath  entirely  submerged,  and  so 
derive  a great  deal  more  benefit  from  the  operation. 

It  may  interest  some  of  your  readers  who  dread  sea 
sickness,  and  wish  to  make  a voyage  to  this  country,  to  be 
informed  that  some  apparatus  designed  to  save  people 
from  the  unpleasant  malady  has  been  set  up  in  ono  of  the 
boats  plying  between  Southampton  and  Havre.  I am 
sorry  that  I am  unable  to  say  which  boat,  and  tell  you  how 
the  apparatus  answers. 

M.  A.  Houdin,  of  Passy,  appears  to  be  teaching  the 
deaf  and  dumb  to  speak  with  great  success.  A Commis- 
sion from  the  Academy  lately  visited  his  establishment, 
and  reported  that  the  pupils  perfectly  understood  the 
questions  by  observing  the  motions  of  their  lips,  and  made 
oral  replies  which  showed  an  advanced  degree  of  intelli- 
gence. Surely  it  is  worth  while  for  some  Englishman  to 
study  the  methods  of  M.  Houdin. 

Italy  is  truly  making  progress.  They  vaccinate  in 
Naples,  but  not  in  the  common-place  way  they  do  here 
and  in  London.  There  is  an  establishment  in  which  a 
stock  of  heifers  with  the  cow-pox  is  kept,  and  when  a 
child  is  to  be  vaccinated  the  order  is  given,  a heifer  is 
driven  up  to  your  door,  the  driver  nips  off  an  entire 
pustule,  and  the  doctor  then  performs  his  part  of  the 
operation.  These  heifers  may  be  seen  going  about  the 
streets  of  Naples,  just  as  I have  seen,  in  years  gone  by, 
cows  going  about  the  streets  of  London  to  be  milked  at 
the  doors  of  people  who  were  afraid  of  a little  pump- 
water.  The  matter  costs  a dollar,  and  at  that  rate  I 
should  think  that  vacciniferous  heifers  must  pay  better 
than  milch  cows.  It  is  only  fair  to  King  Ferdinand  to  say 
that  this  institution  had  his  support  and  patronage. 

Perhaps  you  will  one  day  have  added  to  your  London 
cries, — Fresh  lymph  from  the  oow-ow  ! 

Speaking  of  Naples,  we  may  add  that  a scientific 
congress  is  about  to  assemble  in  that  city,  to  which  the 
Committee  invite  nil  savant*. 

I should  be  sorry  to  assist  quackery  or  spread  a delusion, 


but  I feel  bound  to  inform  you  that  a diet  of  msiie  flour 
is  said  here  to  be  a certain  cure  for  consumption.  It  ii 
eaten  in  the  same  way  as  arrowroot,  and  milk  u recom- 
mended to  be  used  with  it. 


Volumetric  Determination  of  Iron. 

To  the  Editor  of  the  Chemical  News. 

Sin, — Having  occasion  to  make  some  determination*  of 
iron  in  solutions  of  sesquioxide  of  iron,  and  finding  con- 
siderable difficulty  in  reducing  the  solution  completely 
with  zinc,  I tried  sulphuretted  hydrogen,  and  found  it  to 
answer  much  better  than  either  zinc  or  sulphurous  acid. 
A solution  of  sulphide  of  sodium  was  employed  by  me  in 
the  experiments.  The  reduction,  even  in  a strongly  «ii 
solution,  takes  place  immediately  ; and  on  boiling  until 
the  sulphuretted  hydrogen  is  expelled,  the  sulphur  wo- 
rsted coagulates  completely ; so  that,  after  allowing  the 
solution  to  cool  in  the  flask  in  which  it  has  been  boiled, 
a cork  being  placed  in  the  neck  during  the  cooling,  filtra- 
tion may  be  effected  so  rapidly  that  no  oxidation  need  te 
feared,  and  the  determination  may  then  be  effected  with 
permanganate  as  usual.  It  is  better  to  add  a considerable 
quantity  of  water  to  the  solution  before  reduction  to  sTuid 
the  oxidation  which  would  afterwards  ensue  in  the  filtra- 
tion of  a concentrated  solution  of  protoxide  of  iron. 

I am,  &c.  Arthur  Reynolds,  B.Sc. 


The  Sulphuring  of  Ilopt. 

To  the  Editor  of  the  Chemical  News. 

Sir, — Will  any  of  your  scientific  readers  suggest  to  me  1 
ready  practical  method  for  detecting  whether  sulphur  ha* 
been  used  in  the  curing  of  hops  or  during  their  growth  • 
Sulphur  is  used  extensively  by  the  hop-growers,  and  i* 
very  prejudicial  to  the  brewers*  fermentations. 

I am,  &c.  A Briwzx. 


MISCELLANEOUS. 

Royal  institution. — Tho  general  monthly  meeting 
will  be  held  on  Monday,  November  7,  at  2 o’clock. 

Vao  of  PharmacrutUt*. — An  ill-informed  pharma- 
ceutist is  more  dangerous  than  an  ignorant  physician ; fee 
the  former  may  cause  the  death  of  the  patient  directly, 
while  the  physician  lias  a lightning  conductor  in  the  way 
of  his  homicidal  prescriptions  ; ar.d  this  lightning  con- 
ductor is  the  pharmaceutist. — Le  Moniteur  Ocientifjue,  rob 
vi.,  p.  920. 

lie  nr  in*  a«un  Insecticide. — A mixture  of  ten  part* 

benzine,  five  parts  soap,  and  eighty-five  water,  has  been 
very  successfully  used  by  Gillc  to  destroy  the  parasiu* 
which  infests  dogs.  It  has  also  been  used  with  good 
results  in  veterinary  practice,  as  an  application  in  certain 
diseases  of  the  skin  ; and  thus  diluted,  is  found  to  answer 
better  than  when  pure. — Bull,  de  Fh.  de  ISnu.  N.  Jahri. 
Ph.  xxi.  36. 


ANSWERS  TO  CORRESPONDENTS. 


CAcmtfu*  (Bfoctyncir*).— Wo  know  of  non®  but  cartful  rectlfiaiitL 
A.  Merry — We  will  apply  to  our  correspondent  fc.r  tho  LufomMko. 
amt  write  If  ho  can  furnish  it. 

A Tnvnff  Amateur  Chemid.—' There  is  a hyposulphite  of  mJP****- 
but  we  do  not  expect  you  have  It  In  tho  mixture  described. 

II'.  C.  C.—  Borax  gives  with  salt*  of  the  protoxide  of  oiangsae** 
white  precipitate,  which  is  the  compound  in  question. 

Z.  — X mixture  of  «*ju.il  parts  of  sal  utmuonWc  sad  slaked  Ita*  ** 
put  In  a rapacious  retort,  which  i*  connected  with  a seiies  of  • 
bottles  about  Lai:  full  of  aater.  The  first  bottle  at  the  end  of  tk* 
operation  will  contain  a solution  of  about  the  density. 

Ckaifltf.-Tb0  stren«th  may  be  determined  by  any  alksii  I 
volumetric  method  would  bo  iun**t  easy.  We  do  not  know  » 
mcaut  by  “ degree*''  as  applied  to  this  article. 

/fttoveU.— Mr.  Gailelly  ; Mr.  Cation,  with  thank*. 


CSIC£  SST } Relations  of  Hyposulphite 


SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


On  the  Relations  of  Jly/Hisulphite  of  Soda  to  Certain 
Metallic  Oxides,  by  Walcott  Gibbs,  M.D.,  Rumford 
Professor  in  Harvard  University. 

No.  I. 

The  employment  of  hyposulphite  of  soda  as  an  analy- 
tical reagent  was  first,  suggested  by  Hitnly,*  who,  in  a 
short  paper,  intended  only  as  a preliminary  notice, 
pointed  out  the  relations  of  this  salt  to  solutions  of 
arsenic,  antimony,  copper,  and  platinum,  and  suggested 
its  use  ns  a general  reagent  in  place  of  sulphydric  acid. 
Himlv's  paper  attracted  little  attention,  and  was  soon 
forgotten.  The  subject  was  again  taken  up  at  about  the 
same  time  by  Vuhlf  and  Slater, { who  appear  to  have 
been  unacquainted  with  Himly’s  results.  Vohl's  investi- 
gation embraces  tho  action  of  the  hyposulphite  upon 
solutions  of  arsenic,  antimony,  tin,  copper,  mercury, 
silver,  gold,  platinum,  lead,  bismuth,  and  cadmium. 
Slater  studied  the  action  of  the  salt  upon  solutions  of 
chromium  in  the  form  of  chromic  acid,  arsenic,  antimony, 
copper,  bismuth,  lead,  and  mercury,  os  well  ns  upon 
ferrideyanide,  ferrocyanide,  and  cyanide  of  potassium, 
and  upon  sulphoeyanide  of  iron  and  hypermanganatc  of 
potash.  The  results  obtained  by  these  chemists  differ  in 
some  particulars,  especially  os  Hoards  copper  and  lead. 
More  recently  Chanccl§  has  employed  the  hyposulphite 
for  the  separation  of  alumina  from  iron,  and  Stromcyer|| 
has  extended  the  same  process  to  the  separation  of  iron 
from  titanic  acid  and  zireonia.  Other  analytical  appli- 
cations of  the  hyposulphite  have  been  made  in  which 
the  salt  is  employed  either  os  a solvent  or  in  volumetric 
processes  ; these  do  not  require  notice  in  this  plaoe. 
The  following  observations  on  the  behaviour  of  the 
hyposulphite  towards  certain  metallic  salts  are  interest- 
ing from  a purely  chemical  rather  than  from  an  analy- 
tical point  of  view. 

BHclupL — When  a neutral  solution  of  sulphate, 
chloride,  or  nitrate  of  nickel  is  boiled  with  a solution  of 
hyposulphite  of  soda,  a black  precipitate  of  sulphide  of 
nickel  is  thrown  down,  and  after  a very  long  boiling  the 
precipitation  is  complete,  and  the  solution  is  free  from 
nickel.  If  the  solution  of  nickel  be  previously  acidu- 
lated by  the  addition  of  a drop  or  two  of  acetic  acid,  the 
precipitation  is  more  rapid.  It  is  very  difficult  to  de- 
termine the  exact  point  at  which  the  solution  ceases  to 
contain  nickel;  the  boiling  must  u-uully  be  continued 
for  several  hours.  AVbcn  chlorhydric  acid  is  added  to 
the  mixed  solutions  of  nickel  salts  and  hyposulphite, 
no  precipitate  is  produced  on  boiling  ; in  this  case  nickel 
behaves  like  iron  and  the  other  metals  of  the  same  group  ; 
in  tho  cases  first  mentioned  its  analogies  are  with 
copper.  The  presence  of  free  ammonia  docs  not  prevent 
the  precipitation  of  sulphide  of  nickel,  but  the  action 
goes  on  very  slowly.  Kammelsburg^  long  since  ob- 
served that  a solution  of  hyposulphite  of  nickel  is 
partially  decomposed  by  evaporation,  and  that  the  dry 
mass  on  heating  yields  a yellow  sulphide  of  nickel ; tlte 
same  is  true  of  a mixed  solution  contaiuiug  sulphate  of 
nickel  and  hypcsalphite  of  soda. 

The  formation  of  sulphide  of  nickel,  which  tukes 
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place  slowly  in  solutions  evaporating  or  boiling  unde*’ 
ordinary  atmospheric  pressure,  is  facilitated  in  an  extra- 
ordinary degree  by  heating  in  closed  tubes  to  a tempe- 
rature of  no®  C.  Ordinary  combustion  tubes  answer 
the  purpose  very  well ; the  tube  is  first  closed  at  one 
end,  and  then  drawn  out  near  the  other  end  to  a narrow 
neck.  The  solution  of  nickel  is  introduced  by  a long 
funnel,  together  with  the  solution  of  hyposulphite, 
which  should  be  in  excess,  and  concentrated.  After 
sealing  the  tube  before  the  blast-lamp,  it  is  to  be  heated 
in  an  air-batb,  and  kept  for  half  an-hour  at  a tempe- 
rature of  about  no®  C.  Every  trace  of  nickel  is  thrown 
down  in  the  form  of  sulphide  mixed  with  free  sulphur; 
the  tube  may  then  be  opined  at  the  point,  the  liquid 
allowed  to  flow  into  a beaker,  tho  tube  cut  across,  and 
the  sulphide  of  nickel  washed  out.  It  may  be  thrown 
on  a filter  and  washed  with  boiling  water  without 
oxidising  in  the  smallest  degree.  Thp  equation  repre- 
senting this  reaction  appears  to  be — 

NiCI  ■*  2NaO,8,Oj  » NiS  + NaCl  + Na0,Sa06. 

This  process  answers  extremely  well  for  the  analysis 
of  nickel  salts,  and  gives  more  accurate  results  than  the 
precipitation  of  the  nickel  as  oxide  by  caustic  potash ; 
it  also  requires  less  time,  since  the  sulphide  may  be 
washed  with  the  greatest  case.  On  the  other  hand,  as 
I shall  show,  it  is  of  very  limited  application  as  a 
means  of  separating  nickel  from  other  metals.  The  sul- 
phide of  nickel  precipitated  by  heating  with  solution  of 
hyposulphite  of  soda  appears  black  at  first,  but  after 
ignition  has  a dark  bronxc-yellow  colour.  It  is  un- 
changeable in  the  air,  and  may  be  boiled  with  strong 
chlorhydric  acid  without  being  sensibly  attacked. 
Strong  sulphuric  acid  exerts  no  action  upon  it.  Nitric 
acid  oxidises  it  to  sulphate  of  nickel.  It  may  be  heated 
in  a covered  porcelain  crucible  without  oxidation,  but 
by  roosting  in  a current  of  air  is  converted  into  basic 
sulphate.  For  quantitative  purposes  it  is  best  after 
washing  and  drying  the  sulphide  to  burn  it  with  the 
filter  in  a porcelain  crucible,  so  as  to  convert  it  into  basic 
sulphate;  to  add  to  this  a few  drops  of  sulphuric  acid, 
evaporate  to  dryness,  and  gently  ignite  the  resulting 
neutral  sulphate,  from  the  weight  of  which  the  nickel 
may  be  calculated.  Tire  sulphate  must  bo  completely 
soluble  in  hot  water.  Kosc  has  shown  that  the  sulphate 
may  bo  completely  converted  into  oxide  by  strong 
ignition.  •• 

C obalt. — The  relations  of  cobalt  to  hyposulphite  of 
soda  are  almost  identical  with  those  of  nickel;  the  only 
marked  difference  consists  in  the  much  greater  difficulty 
with  which  cobalt  is  precipitated.  In  fact,  a complete 
precipitation  under  the  ordinary  atmospheric  pressure 
is  almost  impossible.  In  a sealed  tube,  uta  temperature 
of  iiotf  CM  tho  precipitation  is  complete  in  an  hour  at 
tart  best.  Tile  sulphide  is  black,  and  is  almost,  if  not 
quite  insoluble  in  acids,  as  tho  sulphide  of  nickel;  it 
may  be  washed  upon  a filter  with  boiling  water,  and  does 
not  oxidise  in  llic  air.  When  heated  to  redness  in  con- 
tact with  air,  it  is  readily  oxidised  to  sulphate  of  cobalt, 
which  is  not  basic  unless  the  temperature  is  very  high. 
In  all  cases,  however,  it  is  beat  to  treat  the  roasted  sul- 
phide with  a few*  drops  of  sulphuric  acid,  evaporate,  and 
ignite  gently.  The  cobalt  may  then  be  calculated  from 
the  weight  of  the  sulphate.  Cobalt  may  be  easily  de- 
termined quantitatively  in  soluble  neutral  salts  by  this 
process  ; us  in  the  case  of  nickel,  however,  the  hypo- 
sulphite of  soda  serves  to  sepurutc  cobalt  fi  m other 
metals  only  in  a very  limited  number  of  eases.  Nickel 
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and  cobalt  are  completely  precipitated  together  as  sul- 
phides by  hyposulphite  of  soda  at  i io°  C. ; it  is  best  to 
weigh  them  together  as  sulphates,  and  then  determine 
the  cobalt  by  Mromoyer's  method  as  modified  by  Dr. 
Genthft  and  myself ; the  nickel  is  then  found  by 
■imply  subtracting  the  weight  of  sulphate  of  cobalt 
from  that  of  the  mixed  sulphates. 

Iron. — A solution  of  peroxide  of  iron  becomes  of  a 
deep  violet  colour  upon  the  addition  of  hyposulphite  of 
soda ; after  a short  time  the  colour  disappears,  and  the 
iron  is  reduced  to  protoxide.  According  to  Fordosff 
and  Gel  is  the  reaction  which  takes  place  iu  this  coso  is 
represented  by  the  equation — 

FeaClJ  + iN’aO.SjO,  _ NaCl  + aFeCl  + NaO.S.O,. 

A solution  of  a protosalt  of  iron  mav  be  boiled  or  eva- 
porated with  hyposulphite  of  soda  without  undergoing 
any  perceptible  change.  When,  however,  the  two  solu- 
tions are  heated  together  for  an  hour  or  more  to  a tem- 
perature of  1 30°  to  140°  C.,  the  hyposulphite  of  soda  being 
in  excess,  the  whole  of  the  iron  is  thrown  down  as  a 
black  sulphide,  which  is  not  oxidised  by  exposure  to  the 
air,  and  is  not  sensibly  dissolved  by  strong  chlorhydrie 
acid.  Nitric  acid  readily  oxidises  it ; dilute  sulphuric 
acid  has  no  sensible  action.  The  complete  prccipitatiou 
of  iron  as  sulphide  under  these  circumstances  requires  a 
longer  time  and  a higher  temperature  than  that  of  either 
cobalt  or  nickel ; the  sulphide  is  the  protosulphido  FcS, 
and  is  readily  oxidised  to  sesquioxide  by  ignition  in  a 
current  of  air. 

When  sesquioxide  of  iron,  which  has  been  strongly 
ignited  so  os  to  be  with  difficulty  soluble  in  acids, 
is  mixed  with  an  excess  of  dry  hyposulphite  of  soda  and 
heated  to  redness,  a black  sulphide  is  formed,  which  is 
readily  soluble  in  chlorhydrie  acid  with  evolution  of 
sulphydric  acid  gas.  Nickel  and  cobalt  give  insoluble 
sulphides  under  the  same  circumstances ; nevertheless,  1 
have  not  found  it  possible  to  separate  iron  quantitatively 
from  either  of  the  other  two  metals  by  this  process. 
From  what  has  already  been  stated  it  will  also  be  evi- 
dent that  heating  with  solutions  of  the  hyposulphite  also 
fails  to  separate  iron  from  cobalt  and  nickel. 

AiuMtiBis. — A dilute  solution  of  alumina,  according  to 
Chance),  is  completely  precipitated  by  long  boiling  with 
hyposulphite  of  soda,  as  a hydrate  which  is  easily  washed. 
The  reaction  is  here  expressed  by  the  equation — 
A1,0„3S03  + 3NaO,S.O,  + 3HO  = 

A1jO„3HO  + 3NaO,SO,+  3SOJ+  3S. 

The  boiling  must  be  continued  until  the  wholo  of  the 
sulphurous  acid  is  expelled.  Chance!  applies  this  reac- 
tion to  the  quantitative  separation  of  alumina  from  iron, 
but  I have  always  found  that  the  complete  precipitation 
of  the  alumina  is,  to  say  the  least,  extremely  difficult, 
This  may  be  due  to  the  formation  of  a sulphite  which  is 
not  decomposed  by  boiling.  When  a solution  of  alum  is 
heated  to  1 10“  C.,  with  a strong  solotion  of  hyposulphite 
of  soda,  the  whole  of  the  alumina  is  precipitated  after  a 
short  time,  as  a hydrate  mixed  with  snlphur.  The  pre- 
cipitate is  white,  and  of  a peculiar  semi-gelatinous  cha- 
racter! it  is  more  easily  washed  than  ordinary  hydrate 
thrown  down  by  ammonia.  It  is  almost  completely 
insoluble  in  cold  and  strong  chlorhydrie  acid,  but  is 
slowly  dissolved  by  boiling.  Dilute  sulphuric  acid  has  no 
action  upon  it;  strong  sulphuric  acid  and  nitro-muriatic 
acid  dissolve  it  with  difficulty. 

zinc. — When  solutions  of  sulphate  of  zino  and  hypo- 
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sulphite  of  soda  are  heated  together  in  q closed  tube  to 
no®  to  140°  CM  the  zinc  i9  partially  precipitated  as  a 
yellowish  white  powder,  which  is  a mixture  of  sulphide 
of  zinc  and  free^sulphur.  A large  quantity  of  tine  re* 
mains  in  solution. 

nuiiKunnr. — Sulphate  of  manganese  and  hyposul- 
phite of  soda  may  be  neated  together  to  no°  C.,  without 
any  apparent  action.  When,  however,  iron  is  pretent, 
the  precipitated  sulphide  of  iron  always  contains  man- 
ganese, which  cannot  be  separated  from  it  by  acids. 

The  insolubility  of  the  sulphides  of  cobalt  and  nickel, 
when  precipitated  in  the  manner  above  described  it 
high  temperatures,  led  me  to  examine  the  behaviour  of 
the  sulphides  when  precipitated  under  ordinary  atmo- 
spheric pressure  from  boiling  solutions.  When  a boiling 
solution  of  sulphide  of  sodium  is  added  to  a boiling 
solution  of  sulphate  of  nickel  or  cobalt,  the  sulphides  arc 
completely  precipitated  in  such  a state  of  aggregation 
that  they  may  be  thrown  upon  a filter,  washed  with 
boiling  water,  and  dried  in  the  air  without  the  least 
oxidation.  It  is  well  before  filtering  to  render  the  liquid 
slightly  acid,  so  as  to  avoid  free  sulphide  of  sodium ; 
acetic  acid  answers  best  for  this  purpose.  The  sulphide 
of  nickel  or  cobalt,  or  the  mixed  sulphides,  may  be  con- 
verted into  sulphates,  and  weighed  os  such.—  American 
Journal  of  Science,  vol.  xxxvii.,  p.  346. 


Analysis  of  Paruite ; Separation  of  Cerium,  Dmthanm, 

and  Didymiumt  by  MM.  DAMOURom/H.  Deville. 
M.  Bousingault  has  recently  received  several  speci- 
mens of  Parisite  from  New  Grenada,  which  he  confided 
to  the  authors  for  analysis.  The  following  was  the  process 
thc^y  adopted : — 

The  mineral  reduced  to  fine  powder  was  treated  with 
cold  weak  acetic  acid,  to  separate  a small  quantity  of 
carbonate  of  lime,  accidentally  mixed  with  it,  the  pre- 
sence of  which  is  easily  accounted  for,  parisite,  like 
emerald,  being  found  in  a vein  of  carbonate  of  lime. 

Thus  purified  it  was  digested,  still  cold,  in  nitric  acid; 
carbonates  of  cerium,  lanthanum,  and  didvmium  slowly 
dissolved,  with  disengagement  of  carbonic  acid  ; a scaly 
powder  remained,  composed  of  fluorides  of  calcium  and 
cerium,  which  was  collected  on  a filter  and  weighed, 
after  having  been  heated  to  redness.  These  fluositie* 
were  decomposed  by  sulphuric  acid.  A mixture  of  sul- 
phates of  lime  ana  cerium  was  thus  obtaiued  and  dis- 
solved in  hydrochloric  acid.  Ammonia  poured  into  the 
acid  liquid  precipitated  cerous  oxide,  which,  after  calci- 
nation, was  estimated  in  the  state  of  ceroso  eerie  oxide. 
The  lime  transformed  into  oxalate  and  decomposed  by 
calcination,  was  weighed  in  the  state  of  caustic  lime. 
Subtracting  the  united  weights  of  cerous  oxide  and  lime 
from  the  weight  of  fluorides,  we  have,  by  difference,  the 
weight  of  fluorine. 

The  nitric  liquid  separated  from  the  fluorides  ww 
supersaturated  by  caustic  potash  which  precipitated 
all  the  oxides  in  the  state  of  gelatinous  hydrates.  The#? 
oxides  were  washed  several  times  by  decantation,  and  ti»n 
a concentrated  solution  of  caustic  potash  was  added, and 
the  whole  submitted  to  a current  of  chlorine.  The  ani- 
line liquid  being  thuB  saturated  with  chlorine,  the  oxides 
of  lanthanum  and  didymium  were  re-dissolred,  lemoo* 
coloured  insoluble  oenc  oxide  remaining.  This  •tjb' 
stance  was  collected  on  a filter,  then  re-dissolved,  while 
still  moist,  in  hydrochloric  acid,  and  precipitated  by 
oxalate  of  ammonia,  strongly  calcined ; the  cerous  oxalate 
was  transformed  into  very  light  rose-coloured  cerosoctrw 
oxide,  Ce304. 
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Carburation  of  Iron  ly  Contact  or  Cementation , by  M. 
Fred.*  Margueritte. 

The  theory  of  the  carburation  of  iron  has  beeu  the  sub- 
ject of  many  controversies.  Not  wishing  to  discuss  oil 
the  opinions  relating  to  this  subject,  I have  simply 
sought  to  ascertain  whether  carbon  combines  with  iron 
directly  by  contact  or  by  cementation. 

Guyton-Morveau  (Annates  de  Chemie  et  de  Physique, 
series  i,  xxviii.,  19)  was  the  first  who  attempted  to  prove 
that  alteration  takes  place  by  simple  contact.  Ho 
calcined  a diamond  in  an  iron  crucible  placed  in  a Hessian 
crucible.  After  undergoing  about  an  hour  of  intense 
beat  the  iron  crucible  was  completely  changed  into  a 
ma^s  of  melted  steel. 

Thus,  says  Guyton-Morveau,  the  diamond  disappeared 
by  the  attractive  force  of  the  iron  favoured  by  the  high 
temperature  to  which  they  were  both  exposed,  just  us 
one  metal  disappears  in  forming  an  alloy  with  another 
metal. 

Nevertheless,  the  transformation  of  iron  into  steel 
exclusively  by  the  contact  of  tho  diamond  may  be  con- 
tested, as  the  iron  crucible  during  the  whole  time  of 
calcination  was  exposed  to  the  carburising  action  of  tho 
gases  of  the  furnace.  The  question  seems  as  yot  unre- 
solved 1 and  M.  Chtvreul  recently  said  before  the 
Academy  (Comples  Hindus,  1861,  lii,  414) : — 

•*  It  is  important  to  know,  1.  Whether  it  is  true,  as 
Guyton  says,  that  iron  may  bo  converted  into  steel  with 
diamond  powder ; a.  “Whether,  if  such  be  tho  case,  the 
transformation  is  effected  without  the  intervention  of 
nitrogen." 

Tho  object  of  this  paper  is  to  show  that  iron  carbu- 
rises, is  converted  into  cast  iron  when  heated  in  contact 
with  carbon,  and  is  also  transformed  into  steel  without 
tho  intervention  of  nitrogen.  Tho  essential  condi- 
tions of  tho  experiment  arc  carried  out  as  follows : — 1 
operated — 

1.  With  pure  carbon  (diamond) ; 

a.  In  an  atmosphere  of  chemically  pure  hydrogen  ; 

3.  In  vessels  absolutely  iinpcrmcublo  to  the  gases  of 
tho  furnace  ; 

So  that  the  possible  combination  of  the  diamond  and  iron 
was  complicated  by  no  foreign  action. 

The  experiment  was  thus  ifficted  1 — Hydrogen  was 
prepared  with  distilled  zinc,  and  pure  sulphuric  arid, 
purified  and  dried  with  the  greatest  care,  in  the  way 
indicated  by  MM.  Dumas  and  Sainte  C.aire  Deville  ; 
that  is  to  say,  that  tho  gas  traversed  successively  appa- 
ratuses filled  with  aoctatc  of  lead,  sulphate  of  silver, 
pumice  stone  saturated  with  potash,  and  cold  sulphuric 
acid,  after  having  passed  through  spongy  platinum  heated 
to  dull  redness. 

Thus  purified  and  dried  the  hydrogen  was  carried 
through  a doubly  glazed  porcelain  tube,  whose  perfect 
impermeability  had  been  tested,  which  was  heated  to 
the  melting  point  of  cost  iron.  In  the  tubo  was  a small 
porcelain  boat,  on  tho  edges  of  which  rested  a very  fine 
plate,  which  had  been  previously  and  for  a long  time 
heated  in  a current  of  hydrogen,  so  as  to  free  it  from  its 
sulphur  and  nitrogen. 

On  tko  iron  plate  was  placed  a diamond  which  had 
been  slightly  heated  ; a cold  hydrogen  current  was 
passed  through  the  apparatus  for  several  hours,  to  free 
it  from  air,— that  is  to  say,  from  oxygen  and  nitrogen. 
The  temperature  was  then  rapidly  raided  to  red  heat, 
and  kept  at  this  point  for  some  time.  The  tube  was 


then  taken  from  the  furnace  and  cooled,  remaining  in 
the  hydrogen  current. 

It  wus  found  that  the  diamond  on  the  iron  piste  hid 
made  a hole,  as  if  with  a puncher,  whence  it  had  fallen 
into  the  boat  beside  a small  globule  of  cast  iron. 

In  the  second  operation  five  small  diamonds  traversed 
a soft  is  on  plate,  and  in  disappearing  gave  well  melted 
globules  of  cast  iron. 

In  the  third  experiment  a larger  diamond  and  a thicker 
iron  plate  were  used.  The  diamond  pierced  and  became 
inserted  in  tho  plate. 

'1  hen  a fourth  experiment  was  made  for  the  purpose 
of  producing  steel. 

The  hydrogen  current  was  directed  on  an  iron  wire 
xi  milimetre  in  diameter,  half  of  which  was  covered  with 
coarse  diamoud  powder  contained  in  a platinum  boat* 
The  p rt  of  the  wire  plunged  in  the  diamond  dust  wu 
cemented,  while  the  rest  of  it  remained  unaltered. 

After  having  used  diamond,  we  operated  on  plumbago 
and  sugar  charcoal  calcined  for  a long  time  in  a hydrogen 
current. 

After  heating  strongly  the  tube  containing  the  char- 
coal, an  iron  wire  was  introduced  into  it  14  millimetre 
in  diameter.  In  tlnee  minutes  the  end  of  the  wire  in 
the  carbon  dust  was  transformed  into  cast  iron,  the 
globules  of  which  were  found.  The  temperature  wu 
lowered,  and  in  the  same  space  of  time  the  extremity  of 
another  wire  was  converted  iuto  very  hard  fine-grained 
steel,  while  the  part  not  in  immediate  contact  with  tb* 
charcoal  showed  no  sign  of  any  chauge.  This  confirms 
M.  Berthelot’s  observation  that  if  hydrogen  were 
capable  of  forming  acetylene  or  any  other  carbouiiel 
compound,  the  whole  of  the  wire  would  have  beta 
cemented. — Comptes  Rendus,  lix.,  139. 


PHARMACY,  TOXICOLOGY,  &c 

On  a Means  of  Detecting  N itro-benzol  in  Oil  of  Bitter 
Almonds , by  M,  Drauendorff. 

Tills  test  consists  in  acting  on  the  adulterated  oil  with 
sodium  in  the  presence  of  alcohol.  This  metal,  io  con- 
tact with  pure  oil  of  bitter  almonds,  disengages  gas, 
which  is  augmented  by  the  addition  of  alcohol,  and 
white  flocks  are  formed.  Nitro-benzol  under  the  same 
circumstances  with  alcohol  becomes  deep  brown  or  black 
and  viscid. 

In  testing  the  adulterated  oil,  take  ten  or  fifteen  drops 
of  it,  add  four  or  five  drops  of  alcohol,  and  a fragment  of 
sodium  ; a brow  n deposit,  approaching  black,  in  propor- 
tion os  the  nitro-benzol  is  in  excess,  occurs.  This  re- 
action is  instantaneous,  and  w hen  the  oil  contains  fro» 
30  to  50  per  cent,  of  nitro-benzol  one  miuute  is  suffi- 
cient to  obtain  a thick  brown  liquid. — Journ.de  Pham. 


On  a New  Falsification  of  Saffron,  by  M.  GriBOClT. 
M.  VKSQUB,  Pharraacien  of  Lizieux,  baa  received 
recently  from  a house  in  Paris,  under  the  tome  of 
“ SaJ'ran  du  Gatina  is ,"  250  grammes  of  a saffron  of 
inferior  quality,  containing  about  30  per  cent,  of  a 
material  judged  to  be  the  stamens.  Professor  J>©cai*n«> 
who  has  examined  this  substance,  has  recognised  in  tbs 
length  of  the  filaments  the  cylindrical  Iona  of  tbs 
anthers  and  the  large  size  of  the  pollen  grains,  that  three 
stamens  are  those  of  a Crocus.  But  they  are  r.ot 

* Severn!  good  diamond*  were  pounded  in  a feel  n -rtar.  tkj 
powder  tx’ilod  in  nitric  acid  to  free  it  IFom  any  inatA.bc  paitidca,  v>i 
than  slightly  heated. 
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stamens  of  the  mother  plant,  which  have  been  inad- 
vertently collected  with  tho  stigmata,  the  colour  of 
which  is  yellow  and  easily  distinguishable.  They  are 
evidently  collected  intentionally,  dyed  artificially,  and 
twisted  so  as  to  deceive  the  eye,  and  in  quantity  equal 
to  nearly  a half  of  the  article.  The  adulteration  is  re- 
cognised by  throwing  a certain  Quantity  into  a glass  of 
water.  The  stamens  are  instantly  decolorised  and  float, 
whilst  the  true  stigmata  fall  to  the  bottom  of  the 
water.  On  comparison  with  the  figures  of  Hayne,  these 
stamens  belong  to  the  Crocus  reruns,  by  the  cylindrical 
form  of  their  anthers,  rounded  at  the  summit,  whilst  the 
anthers  of  Crocus  satirue  are  terminated  like  an  arrow. 
Finally,  this  saffron  contains  also  little  marigold  petals, 
coloured  red  like  the  stamens;  these  sink  in  water  with 
the  stigmas  of  the  saffron,  and  arc  recognised  by  their 
base,  their  longitudinal  nervures,  and  three-pointed  ter- 
minations. I do  not  know  what  opinion  to  give  of  a 
merchant  who  thus  falsifies  saffron ; the  man  who  takes 
your  purse  from  your  pocket  is  not  moro  culpable. — 
Journ.  de  Pharm Juin.,  1864. 
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Thursday , November  3. 

Profetter  A.  W.  Williamson,  Ph.D.,  F.R.S.,  President, 
in  the  Chair. 

At  this  the  opening  meeting  of  the  Society  during  the 
present  session  there  was  on  unusually  large  attendance 
of  members,  and  a sufficient  amount  of  business  to  occupy 
the  Society  until  a very  late  period  in  tho  evening. 

The  minutes  of  the  last  ordinary  meeting  (in  June) 
having  been  read  and  confirmed,  and  a very  long  list  of 
library  contributions  acknowledged,  Mr.  Win.  Baker,  of 
Sheffield,  and  Mr.  G.  W.  Knox  were  formally  admitted 
as  Fellows  of  the  Society.  The  names  of  several  candi- 
dates for  the  same  honour  were  then  read  over  for  the  first 
time ; amongst  them  were  Colonel  H.  Y.  D.  Scott,  Koval 
Engineers,  8outh  Kensington  Museum ; Lieutenant  Hosier, 
and  Life  Guards:  Dr.  Hermann  Sprengel;  Mr.  John 
Berger  Spence,  Manchester ; Mr.  J.  G.  F.  Richardson 
and  Mr.  Daniel  Harvey  Jay,  Leicester;  Mr.  Henry 
Haywood,  Broom  Hall  Park,  Sheffield  ; Mr.  Charles  Eken, 
Bath ; and  Mr.  William  White  Rouch,  Norfolk  Street, 
Strand. 

The  President  then  read  a resolution  of  the  Council 
to  the  effect  that  the  names  of  several  members  of  the 
Society  who  had  allowed  their  subscriptions  to  lapse  for 
the  three  last  years  bo  removed  from  the  list  of  Fellows. 
After  the  third  rending  of  this  resolution  it  was  proposed 
to  ascertain  the  feeling  of  the  Society  with  regard  to  it 
by  ballot. 

A paper  was  read  by  Professor  Wanklyn  “ On  Valeryl , 
the  Radical  of  Valerianic  Acid."  The  author  began  by 
referring  to  some  very  old  researches  of  Lowig  and  Wied- 
mann,  wherein  it  was  shown  that  when  acetic  ether  is 
acted  upon  by  potassium  or  sodium  it  docs  not  evolve 
ethyl,  but  gives  ethylate  of  sodium  and  other  products. 
According  to  the  prevalent  opinion,  acetic  ether  should 
yield  ethyl  just  as  iodide  of  ethyl  yields  ethyl  when  it  is 
acted  upon  by  a metal.  Mr.  Wanklyn  hail  repeated 
Lowig  and  Weidmann’s  experiment  with  acetic  ether, 
and  confirmed  their  result  in  so  far  as  the  non-evolution 
of  ethyl  was  concerned.  With  valerianic  ether  and  sodium 
or  potassium  he  got  likewise  no  evolution  of  ethyl.  From 
a review  of  the  chief  reactions  of  acetic  ether,  Mr.  Wanklyn 
came  to  the  conclusion  that  it  was  more  correctly  described 
as  ethylate  of  acetyl  than  as  acetate  of  ethyl.  Of  course, 
the  same  would  apply  to  other  ethers,  and  thus  valerianic 
ether  should  be  ethylate  of  valeryl.  Experiments  made 


with  sodium  and  valerianic  ether  gave  this  result.  One 
molecule  of  valerianic  ether  is  decomposed  by  one  atom 
of  sodium  yielding  one  moleculo  of  ethylate  of  sodium 
and  one  equivalent  of  valeryl.  Or  doublmg — 


’cc:£0}  o*5:} 


Na  ) q C5HjO  1 
2C,H5  j U + C,H*0J 


In  the  experiments  described,  a weighed  quantity  of 
valerianic  ether  was  sealed  up  with  a weighed  quantity  of 
sodium  and  some  dry  common  ether.  After  action  in 
the  water  bath  the  tube  was  opened,  no  gas  escaped.  The 
residual  unacted  upon  sodium  was  then  cleaned  and 
weighed  j the  difference  between  this  weight  and  tho 
weight  of  tho  sodium  taken  gave  tho  sodium  actually  con- 
sumed. The  amount  of  ethylate  of  sodium  formed  was 
determined  by  .titrating  the  caustic  soda  produced  by  re- 
action with  water.  It  was  found  that  the  quantity  of 
valerianic  ether  taken,  the  quantity  of  sodium  consumed, 
and  the  quantity  of  ethylate  of  Bodium  formed  were  what 
the  above  equation  requires.  The  oil  formed  had  tho  com- 
position of  valeryl.  In  conclusion  the  author  promised 
to  make  a minute  examination  of  valeryl,  and  of  several 
of  the  acid- forming  radicals,  and  remarked  that  the  result 
of  tho  research  was  the  disclosure  of  a new  general  law 
in  organic  chemistry. 

An  explanation  of  the  formation  of  carbonic  ether  from 
oxalic  ether  was  also  given. 

The  President  remarkod  upon  the  unexpected  nature 
of  the  reaction  discovered  by  Professor  Wanklyn;  lie  should 
rather  have  anticipated  the  elimination  of  hydrogen  ; the 
formation  of  the  acid  radical  in  this  simple  manner  was  a 
fact  of  great  interest  and  importance. 

Dr.  Frankland  mode  a similar  remark,  and  inquired 
of  the  author  whether  he  had  yet  tried  the  action  of  chlo- 
rine upon  the  radical  ? The  speaker  was  now  engaged 
conjointly  with  Mr.  Duppn  in  a somewhat  similar  line  of 
research ; the  experiments  were  not,  however,  sufficiently 
advanced  to  enable  him  to  make  a statement  on  the 
present  occasion. 

Professor  Wankltn,  in  reply  to  Dr.  Odling,  said  that 
he  had  not  yet  succeeded  in  making  the  valeryl-sodium  ; 
and  that  time  had  not  permitted  of  his  examining  fully  the 
action  of  chlorine  ; so  far  it  appeared  to  be  split  up  into  a 
hydrocarbon  and  a valerate. 

The  President  next  called  upon  Mr.  William  Baker,  of 
Sheffield,  to  give  an  account  of  some  experiments  made  by 
himself  and  Mr.  Graham  Stuart  “ On  the  Existence  of 
Nitrogen  in  Steel." 

This  research  was  directed  to  the  repetition  of  M. 
Fremy’s  investigations,  using,  however,  the  characteristic 
varieties  of  Sheffield  steel,  Bessemer  steel,  “ J.  B.  " iron, 
and  other  British  brunds,  besides  the  well-known  Spie- 
gelcisen  now  largely  used  in  the  manufacture  of  steel.  A 
full  account  of  these  results  must  unavoidably  be  deferred 
until  next  week,  but  it  may  be  stated  at  once  that  the 
important  conclusion  to  which  the  authors  have  arrived  is 
to  the  effect  that  there  is  no  clear  evidence  of  the  existence 
of  nitrogen  in  steel,  nor  in  any  of  the  brands  of  iron  which 
they  have  examined.  The  authors  referred  incidentally  to 
the  possible  existence  of  the  nitride  of  titanium  in  steel 
and  titnniferous  iron,  which  might  under  such  special  cir- 
cumstances account  for  the  appearance  and  detection  of 
nitrogen  amongst  other  normal  constituents. 

Mr.  William  Baker,  Associate  of  the  Royal  School  of 
Mines,  then  road  the  following  paper,  entitled  “ On  the 
Occurrence  of  Nickel  in  Lead,  and  its  Concentration  by  Pattin- 
sou't  Process ." 

It  is  well  known  that  for  certain  manufactures  lead  of  a 
high  degree  of  purity  is  required.  The  presence  of  a very 
small  amount  of  copper  especially  is  injurious  for  making 
white  lead  and  glass  makers’  red  lead.  Investigating  the 
cause  of  a peculiar  tint  iu  glass  which  waa  sometimes  suffi- 
ciently marked  to  be  called  blue,  and  was  readily  accounted 
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for  by  the  presence  of  copper,  I sought  carefully  for  cobalt,  I insoluble  i 


but  only  found  nickel.  In  all  the  samples  of  English  lead 
which  I have  examined  I have  never  detected  a trace  of 
cobalt.  On  the  contrary,  traces  of  nickel  have  frequently 
been  found  in  various  samples  of  Derbyshire  lead,  in  York- 
shire lead,  and  lead  from  Snailbeach,  Shropshire.  Operat- 
ing upon  2000  grains  I have  found  the  following  quanti- 
ties of  nickel  in  the  pig  lead  as  delivered  by  the  smelter  : 


Per  cent. 

OS. 

dwts. 

gn. 

Derbyshire  lead,  1st  sample 

0*0023  =* 

O 

*4 

8 per  ton. 

„ „ and  „ 

0*0031  = 

O 

*9 

>4  M 

.♦»  t»  3rd  ft 

Snailbeach  lead  . . 

0*0023  — 

O 

H 

8 >t 

0*0007  mm 

O 

5 

10  „ 

8oftened  slag  lead 

0*0057  a 

I 

16 

»4  tt 

On  submitting  lead  containing  these  quantities  of  nickel 
to  Pattinson's  process,  1 find  a concentration  of  the  nickel 
in  the  fluid  portion.  Crystals  of  lead  were  taken  out  in 
the  proportion  of  9-joths,  leaving  i-ioth  fluid  lead  of  a 
five  ton  charge. 

Samples  of  the  fluid  lead,  or  “ bottoms/'  upon  analysis, 
contained  nickel  as  follows  : — 

Per  cent.  o*a.  dwts.  gT«. 

After  3 crystallisations  . 0*0047  = 1 10  1 per  ton. 

„ 1 „ . 0*0043  — * 7 10  t. 

„ I ,»  . 00061  1 o 11  „ 

„ 1 „ . 0*0071  — 2 7 o » 

In  all  cases  a weighable  quantity  could  be  obtained  from 
1000  grains  of  lead. 

Per  cent  on.  dwts.  grs. 

Five  tons  of  lead  contained  *0068  = 1 4 10  per  ton. 

Four  and  a-half  tons  were  removed  as  crystals,  and  when 
Per  cent  on.  dwts.  gw. 

melted  contained  only  *0047  a=s  1 10  1 per  ton.  These 

figures  show  that  nickel  remains  to  a great  extent  with 
the  fluid  portion,  much  as  copper  does,  and  I have  reason 
to  suppose  that  when  it  reaches  a certain  amount,  as  in  the 
case  with  copper,  the  separation  is  no  longer  effected,  or 
only  in  a very  small  degree.  In  the  case  of  copper,  this 
is  easily  understood  when  it  is  seen  that,  at  a low  tempera- 
ture, copper  (in  the  absence  of  antimony  and  arsenic)  will 
separate  and  be  found  in  the  dross  on  skimming,  leaving 
the  fluid  lead  containing  about  10  ozs.  per  ton  = 0*06  per 
cent.  To  effect  a separation  of  the  copper  by  Pattinson’s 
process  tho  amount  at  the  commencement  should  not  be 
more  than  10  02s.  per  ton. 

A sample  of  lead  from  five  tons,  when  analysed,  gave 
no  indications  of  the  presence  of  nickel;  on  crystallising 
9- 1 oths,  the  remainder  gave  distinct  traces  of  the  metal. 
In  refined  lead  I have  only  once  succeeded  in  obtaining  a 
weighable  quantity,  and  only  rarely  found  traces  in  nickel. 
That  it  is  not  removed  by  oxidation  is  proved  by  the  larger 
quantity  found  in  the  fluid  portion  of  the  lead  when  crys- 
tallised, as  well  as  by  the  fact  that  in  the  softened  slap  lead 
which  is  submitted  to  the  powerful  oxidising  action  of 
nitrate  of  soda  a considerable  quantity  of  nickel  is  still 
found. 

Professor  A.  II.  Church  then  read  a paper  “ On  the  Blue 
Colour  of  Forest  Marble.”  This  rock,  which  is  a well  known 
member  of  tho  oolitic  series,  is  externally  of  a fawn  colour, 
but  always  contains  a darker-coloured,  bluish  grey  interior 
portion,  to  which  tho  author's  remarks  particularly  re- 
ferred. The  common  explanation  was  to  the  effect  that 
the  iron,  existing  to  the  amount  of  about  one  per  cent., 
was  in  the  form  of  protoxide  in  the  interior  and  peroxidised 
without ; but  a more  critical  examination  showed  that  the 
blue  colour  was  due  to  the  occurrence  of  bisulphide  of 
iron,  which  had  become  converted  in  the  external  portions 
into  a soluble  sulphate  of  iron,  which,  reacting  upon  the 
carbonate  of  lime  in  the  presence  of  air,  formed  sulphate  of 
lime  and  hydrated  peroxide  of  iron.  The  analytical 
examination  proved  that  sulphur  existed  wholly  as  sul- 
phate of  lime  in  tho  external  crust,  whilst,  by  digesting 
the  blue  interior  mineral  in  dilute  hydrochloric  acid,  an 


insoluble  residue  remained,  which  was  composed,  to  the 
extent  of  16  pir  cent.,  of  bisulphide  of  iron,  and  there  was 
some  sulphate  of  lime  in  solution.  By  mixing  together 
iron  pyrites  and  carbonate  of  lime,  both  in  the  state  of  very 
fine  powder,  the  author  succeeded  in  imitating  the  bluish 
tint  of  the  natural  rock. 

Professor  Church  then  proceeded  to  give  an  account  of 
some  experiments  he  had  lately  been  making  upon  ••  The 
Effect  of  Ignition  on  Garnett,  $c/#  In  the  Proceeding*  of 
the  Royal  Society,  vol.  xiiL,  p.  141,  would  be  found 
recorded  some  extraordinary  statements  tending  to  Bhow 
that  certain  minerals  of  the  idocrase  and  garnet  family 
underwent  expansion  when  exposed  to  a red  heat,  but 
only  went  back  again  to  their  normal  dimensions  after  the 
lapse  of  a month  or  other  considerable  period  of  time. 
That,  in  fact,  the  specific  suavity  of  lime  garnet,  originally 
3*35,  was  reduced  to  2*98  by  being  heated  to  redness  for  a 
quarter  of  an  hour,  and  allowed  to  cool ; and  that  the 
mineral  being  left  at  rest  for  a month  regained  its  original 
density.  Professor  Church  then  proceeded  to  challenge 
the  accuracy  of  these  observations,  and  described  the 
results  of  his  own  experiments  upon  the  same  minerals, 
by  which  it  was  proved  that  in  no  single  instance  was 
there  any  indication  of  the  " intermittent  molecular 
change  ” which  the  author  lays  claim  to  having  discovered. 
Amongst  the  numerous  results  brought  forward  by  Mr. 
Church  were  the  following ; — 


Density  after 
being  Ucated  to 
Redness  and 
Cooled. 


Do.  (another  specimen)  3*400  3'4°i 

Brown-red  iron  garnet  .4*058  4 *045 

Iron  garnet.  . , • 4*130  4*050 

Lime  garnet  . • . 3*666  3*6gi 

Olivine  ....  3*389  3*37* 

The  specific  gravities  of  beryl,  chrjraoberyl,  and  topax 
wero  likewise  identical  before  and  after  ignition.  Many 
of  these  minerals  became  permanently  reduced  in  density 
by  the  action  of  a temperature  sufficiently  high  to  cause 
fusion.  Thus,  the  specimen  of  idocrase  originally  3*40 
was  diminished  to  2*937  by  fusion,  and  the  brown-red  iron 
garnet  from  Arundel  became  reduced  to  3*395,  and  even 
to  3*204  by  longer  fusion.  It  is  well  known  that  heat  is 
sometimes  employed  as  a means  of  altering  the  colour  and 
imparting  increased  brilliancy  to  natural  gems.  A Urge 
Indian  zircon  in  the  possession  of  the  speaker,  which 
weighs  between  2 and  3 grammes,  has  a specific  gravity 
4*696 — a number  not  widely  different  from  4*534,  which 
M.  D amour  obtained  by  heating  to  redness  a natural  zircon 
of  original  gravity  4*183.  Mr.  Church  concluded  by  stating 
his  conviction  that  the  remarkable  assertions  communi- 
cated  to  the  Royal  Society  in  May  last  were  not  founded 
upon  correct  observation,  and  before  publishing  this  as 
his  final  conclusion  he  had  made  upwards  of  seventy  ex- 
periments, so  that  it  is  obvious  there  must  be  some  occult 
cause  for  results  so  anomalous.  It  must  be  admitted, 
however,  that  he  (Mr.  Church)  failed  to  comply  with  some 
of  the  conditions  set  forth  by  the  author,  vix.,  "The 
diminution  of  density  being  noted,  the  specimens  were 
carefully  dried,  enveloped  in  several  folds  of  filtering 
paper,  and  put  aside  in  a box  along  with  other  minerals. ” 
Mr.  Perkin  having  suggested  that  the  anomalous 
gravities  might  be  accounted  for  by  the  specimens  having 
been  weighed  whilst  yet  warm,  the  meeting  was  adjourned 
by  the  President  until  the  17th  instant. 

Tho  name  of  the  author  was  not  mentioned  by  Professor 
Church.  On  turning  to  page  140  of  the  Proceedings  of  the 
Royal  Society,  vol.  xiii.,  we  find  a " Note  on  the  Variations 
of  Density  produced  by  Heat  in  Mineral  Substances,”  by 
Dr.  T.  L.  Phipson,  F.C.S.,  &c.  Communicated  by  Pro- 
fessor Tyndall. 
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LECTURES  ON  CHEMICAL  PHILOSOPHY.— VI. 
Delivered  at  the  College  of  France , by  M.  A.  Wuxxz. 

The  Theory  of  Type t. 

Tub  idea  of  type*  flows  naturally  from  th©  theory  of  sub- 
stitution*. We  discover  the  germ  of  it  in  the  derived 
radicals  which  are  brought  into  relation  with  a funda- 
mental radical.  It  is  in  this  way  that  the  radicals 
C, H,C1 
<7,11,01, 

C,H,0 

are  related  to  the  fundamental  radical 
CJl* 

from  which  they  ore  derived  by  substitution.  All  these 
nuclei  belong  to  what  has  been  since  named  the  mechanic 
cal  type . 

But  strictly  speaking  the  theory  of  types  only  begins 
with  the  study  of  the  chlorinated  derivatives  of  acetic 
acid  by  Dumas. 

Dumas  discovered  that  in  the  acid  C,H40,  we  can  sub- 
stitute Cl,  for  H„  and  so  form  the  acid  C2HC1,0,.  Having 
compared  the  properties  of  these  two  bodies(  he  found 
that  both  were  powerful  monobasic  acids,  and  that  both, 
under  the  influence  of  alkalies,  split  up  in  the  same  way. 
C,H40,  - CO,  + CH* 

Acetic  add.  Mar*h  gns. 

C,HC1,0,  - CO,  + 6’IICl,. 

Terchlorscetic  add.  Chloroform. 

In  a word,  Dumas  recognised  that  acetic  acid  and  ter- 
chloracctic  acid,  which  are  derived  one  from  the  other  by 
the  substitution  of  Cl,  for  H,,  and  which  contain  the  same 
number  of  atoms,  grouped  in  the  same  manner,  possess 
also  the  same  fundamental  properties.  He  expressed 
these  facts  by  saying  that  these  two  acids  belonged  to  the 
same  chemical  type.  He  endeavoured  also  to  demonstrate 
that  the  chemical  properties  of  a tompound  depend  less 
upon  the  nature  of  the  constituent  elements  than  upon 
the  way  in  which  these  elements  are  grouped.  Chlorine,  he 
said,  although  endowed  with  properties  quite  opposite  to 
those  of  hydrogen,  may  be  substituted  for  the  latter  in  a 
compound  without  modifying  ita  fundamental  properties, 
because  the  grouping  may  remain  the  same. 

This  wan  a novel  and  bold  idea,  and  perhaps  rather 
exaggerated  in  form,  for  certain  facta  of  substitution 
which  have  been  discovered  since  have  demonstrated  that 
the  properties  of  bodies  depend  at  once  upon  the  nature 
of  the  atoma  and  the  manner  in  which  they  are  grouped. 

Regnault  came  afterwards  bringing  the  idea  of  mechani- 
cal types,  and  placing  in  the  same  gToup  all  bodies  which 
contain  an  equal  number  of  atoms,  whether  their  funda- 
mental properties  are  the  same  or  not. 

The  idea  of  types  enunciated  for  the  first  time  by 
Dumas  was  true  and  fruitful:  it  bore  a germ  capable  of 
immense  developments  ; but  in  its  first  form  it  was  sus- 
ceptible of  no  great  extension. 

It  regards  each  primitive  compound  as  a particular  type 
to  which  all  the  bodies  derived  by  substitution  are  related. 
The  number  of  types  was  too  gTeat,  so  the  theory  needed 
at  the  same  time  extension  and  simplification.  And  thus 
we  soon  see  it  assume  a new  form,  and  by  becoming  allied 
with  the  fundamental  principle  of  atomicity,  its  value 
is  doubled. 

Laurent  was  the  first  who  compared  hydrate  of  potas- 
sium with  water.  He  showed  that  hydrate  of  potassium 
results  simply  from  the  substitution  or  one  atom  of  potas- 
sium for  one  atom  of  hydrogen  in  a molecule  of  water. 
HHO+K-KHO+H 

If  we  take  this  hydrate,  and  treat  it  with  potassium, 
we  have  KHO  + K=KKO  + H 

KKO  or  K,0  is  anhydrous  potash  : it  only  differs  from 
water  by  the  substitution  of  K,  for  H,. 


If  we  treat  this  oxide  K,0  by  water  H,0,  we  shall  have 

Thus  in  these  reactions  hydrate  of  potassium  and  oxide  of 
potassium  are  derived  from  water  directly  by  substitution. 

Generalising  upon  these  facts,  Laurent  compared  the 
anhydrous  oxides  and  the  hydrates  to  water.  The  potassic, 
sodic,  and  argentine  oxides,  and  the  potassic,  &c.,  hydrates 
also  belong  to  the  type  of  water,  and  their  formulae  are 
similar. 

t}o  %}<>  g}°  S’}* 

The  idea  of  an  ammonia  type  arose  out  of  my  own 
studies  and  those  of  Hofmann  on  the  compound  ammonias. 
In  the  communication  in  which  I announced  the  discovery 
of  compound  ammonias,  I remarked  that  these  bodies 
might  be  regarded  as  ammonias  in  which  one  equivalent 
of  hydrogen  is  replaced  by  methylium  or  ethylium.  I 
represented  these  relations  m the  following  way 
NH»H  NHjCH,  NH,C,H6. 

Hydraroide.  Methylamldc.  Etbylamide. 

A few  months  later  Hofmann  discovered  diethylamine 
and  triethylamine,  which  he  represented  thus  : — 


H 

CjHs 

C,  Hs 

CjH 

H 1 N 

H .N 

C,HS  N 

C.H 

II 

H 1 

H 

C,H 

Ammonia.  EthyUraine.  Diethylamine.  Triethylamine. 

He  thus  formulated  the  typical  idea  more  clearly  than  I 
had  done  it  myself. 

The  ammonia  type  was  adopted  by  chemists  without 
difficulty,  but  still  only  from  an  isolated  point  of  view  ; 
the  doctrine  was  not  yet  constituted  in  its  entirety. 
Towards  this  end  the  labours  of  Williamson  gave  the 
most  decisive  movement.  These  labours  relate  to  etheri- 
fication and  the  constitution  of  ethers. 

When  sulphuric  acid,  H,S04,  reacts  on  alcohol,  (7,11,0, 
sulphovinic  acid  is  formed  by  a double  substitution. 
H)so.+  C3H.}0_CJHs)sO4  + H}a 

Williamson  has  shown  that  ether  is  formed  by  the 
action  of  sulphovinic  acid  on  alcohol  in  the  following 
manner : — 

^}50.  + c.h.}0„§h:}o  + h}s£)>( 

which  shows  us  that  ether  contains  two  ethylic  molecules. 
This  fact  has  been  definitely  proved  by  the  discovery  of 
mixed  ethers. 

Williamson  by  the  action  of  sulphorinic  acid  on  amylic 
alcohol — 

c£"}o 

reproduced  the  sulphuric  acid,  and  formed  an  ethylamylio 
ether — 

<W5  \ o 

C.H„  / 

He  has  also  obtained  an  ethvlmethylic  ether — 
f'Hj  } ° 

by  the  reaction  of  iodide  of  methyl  on  ethylate  of  sodium 

^jo+CHJ-Nrf.^jo 

Ethylate  of  Iodide  of  Metbvlethyllc 

sodium.  methyl.  ether. 

The  eminent  chemist  saw  at  once  the  import  of  his  dis- 
covery. Water  being 


alcohol  must  be 


I }o 
c‘%}° 
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and  ether 


which  in  the  same  as  saying  that  alcohol  only  differs  from 
water  by  having  (CHj)  substituted  for  H,  and  ether  only 
differs  from  water  by  having  (C,Hs)a  substituted  for  H2. 
And  this  is  not  a purely  theoretical  view  ; we  can  really 
effect  these  substitutions,  and  follow  them,  so  to  speak, 
step  by  step. 

When  we  throw  potassium  into  water,  one  atom  of 
hydrogen  will  be  displaced,  and  potassic  water  or  hydrate 
of  potassium,  will  be  formed. 

h}0+K-  S}°+h* 

If,  now,  we  heat  together  an  alcoholic  solution  of  hydrate 
of  potassium  and  iodide  of  ethyl,  hydrate  of  ethyl  and 
alcohol  are  formed— 


,Kf}o+  C,HJ  } O*  KI. 

Thus,  just  in  the  same  way  as  in  ordinary  water 

1)0 

we  can  replace  H by  K,  so  in  the  ethylated  water  or 
alcohol  we  can  likewise  turn  out  the  atom  of  hydrogen  by 
potassium — 

«Ho+k 


o+n. 


H.vdrato  of  Ethylate  of 

ethyl.  potassium. 

We  can  now  replace  K in 

)o 


by  the  group  C,H„  sad  so  arrive  at  ethor.  To  effect  thia 
it  ia  only  neceasarr  to  heat  ethylate  of  potu.ium  with 
iodide  of  ethyl — C,II5I. 

The  metamorphosis  it  accomplished  thus  : — 


C.H, 

K 


°+c*}  = ?K;n:}0. 


Wo  tliua  sec  that  ether  really  contains  two  othyllc 
molecules,  since  we  can  add  one  after  the  other,  and  so 
prove  the  series  of  the  phenomena  indicated  above. 


(To  bo  continued. ) 


PHARMACEUTICAL  MEETING. 

Wednesday,  November  a. 

Afr.  Hills,  Vice-President,  in  the  Chair. 

Otr  commencing  the  business  of  the  evening,  the  Chatr- 
Man  called  attention  to  a “ Poison  Bottle,”  which  was 
exhibited  to  the  meeting.  The  novelty  consisted  in  a 
metal  cap  which  covered  the  stopper,  and  was  retained  in 
its  position  by  two  spring  clasps,  which  grasped  the  neck 
of  the  bottle.  By  pressure  on  two  pins  the  clasps  were 
withdrawn,  and  the  cap  could  be  removed. 

Professor  Bentley  shortly  noticed  some  specimens  of 
materials  used  for  scenting  teas  in  China,  presented  to 
the  Society  by  Messrs.  Piesac  and  Lubin.  These  arc 
mixed  with  tea,  and  the  two  are  allowed  to  remain  in 
contact  for  a longer  or  shorter  time,  after  which  the  per- 
fumed material  is  sifted  out. 

Professor  Bentley  then  read  a short  paper  by  Dr.  W.  F. 
Daniel),  **  On  the  Production  of  Hydrocyanic  Acid  from 
Bitter  C'attava  Root”  The  writer  said  that  prussic  acid 
was  first  found  in  the  juice  of  cassava  root  by  two  French 
chemists  in  1836,  and  the  fact  had  subsequently  been  con- 
firmed by  Christison.  The  investigations  for  the  present 
paper  had  been  made  by  Mr.  Hughes,  a young  creole 

* In  order  to  avoid  a useless  complication,  tho  author  has  not 
doublod  Lina  and  the  analogous  equations. 


chemist,  who  had  pursued  his  studies  under  great  diffi- 
culties. The  circumstance  that  hydrocyanic  acid  was 
found  in  plants  growing  in  tropical  climates,  the  author 
considered  as  deserving  attention,  since  it  was  known  that 
the  ordinary  acid  would  not  keep  iu  hot  climates.  It  soon 
changed  into  a carbonaceous  liquor,  which  had  neither 
tASte  nor  odour.  Recently,  a quantity  of  imported  acid 
had  been  condemned  as  worthless  at  the  Militat7  Depot  in 
Kingston,  Jamaica.  There  are  two  sorts  of  cassava  root, 
known  as  the  bitter  and  the  sweet.  No  botanical  differ- 
ences are  recognisable,  but  the  negroes  know  how  to  dis- 
tinguish between  them.  It  seems  to  be  doubtful  (as  we 
gathered  from  the  paper)  whether  or  not  the  root  is 
poisonous  when  first  dug  up.  Hogs  and  poultry,  it  was 
said,  then  feed  on  it  with  impunity,  eating  the  red  earth 
in  which  the  plant  grows  as  an  antidote.  But  when  the 
cortical  portion  of  the  root  i*  stripped  off,  and  it  is  exposed 
to  air,  a kind  of  fermentation  sets  up,  and  the  juice  is  con- 
verted into  a virulent  poison.  (A  sample  of  the  juice, 
which  had  a scarcely  perceptible  odour  of  prussic  acid, 
was  handed  round,  together  with  another  bottle  coutaining 
a distillate  from  the  juice.  The  latter  had  a much  more 
pronounced  odour  of  hydrocyanic  acid.)  In  timo  it  would 
appear  the  acid  is  dissipated  by  evaporation,  and  the  starch 
is  then  washed  out  of  the  root*.  The  bitter  cassava  is 
cultivated  in  Jamaica  for  the  starch  which  is  sold  in 
Kingston  market  to  adulterate  arrowroot.  In  Western 
Africa  Dr.  Daniell  wrote,  the  negroes  put  the  root  on  the 
fire  to  drive  off  the  poison,  and  make  an  alcoholic  drink 
by  fermenting  the  starch.  Professor  Bentley  added  that 
the  interest  of  the  pnper  consisted  in  the  proof  it  gave  that 
a deadly  poison  like  prussic  acid  was  yielded  by  a root 
which  also  yielded  two  such  valuable  substances  as  arrow- 
root and  tapioca.  Two  plants  were  cultivated  to  furnish 
these,  the  bitter  and  the  sweet  cassava— one  poisonous, 
the  other  quite  innocuous.  The  roots  of  these  showed  no 
botanical  differences,  but  certain  physical  differences  of 
much  interest  were  easily  remarked. 

Mr.  Morson  said  the  odour  of  hydrocyanic  acid  was 
very  distinct  in  the  distillate  from  the  juice.  The  acid  was 
probably  formed  by  a kind  of  fermentation. 

Dr.  Edwards  remarked  on  the  fact  that  the  red  earth 
was  considered  an  antidote  for  the  poison.  It  probably 
contained  oxide  of  iron,  which  was  an  antidote  for  prussic 
acid. 

Dr.  Redwood  said  that  the  paper  did  not  add  much  to 
our  knowledge  of  the  subject.  The  facts  related  were 
trifling,  and  the  paper  did  not  inform  us  how  the  prussic 
acid  was  obtained  from  the  juice,  nor  the  quantity  it  yielded. 
We  were  still  in  the  dark  as  to  what  the  poisonous  effect* 
of  cassava  root  were  due.  They  might  perhaps  be  due 
to  something  else  than  prussic  acid,  which  acid  was  pro- 
bably found  under  peculiar  circumstances.  The  acid,  it 
had  been  shown,  could  be  found  from  a variety  of  vege- 
table substances,  apple  pips  among  others. 

Professor  Bentley  said  the  paper  did  not  pretend  to 
indicate  the  poisonous  principle  of  cassava.  It  was  only 
confirmatory  of  a previous  assertion. 

Mr.  A.  F.  Ha-selden  then  read  a paper  “ On  the 
Extracts  of  the  British  Pharmacopeia  tchich  are  Prepared 
from  Dry  Material.”  The  author  commenced  by  remark- 
ing that  up  to  the  present  there  had  been  no  discussions 
on  the  British  Pharmacopoeia  at  the  meetings  of  the 
Society,  and  he  thought  the  time  had  arrived  when 
the  experience  of  pharmaceutists  with  the  new  pro- 
cesses might  be  brought  before  the  meeting,  and  useful 
conclusions  be  drawn  as  to  the  value  of  the  formulx. 
The  paper  now  brought  forward  would,  he  hoped,  be 
one  of  a series  in  which  he  intended  to  lay  before 
the  Society  the  results  of  his  own  experience  with 
one  important  class  of  medicines.  The  first  extract  he 
would  notice  was  extract  of  Calumba.  This  extract  is 
new  to  the  British  pharmaceutist,  and  is  token  from  the 
Prussian  Pharmacopoeia.  It  is  directed  to  bo  prepared  by 
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macerating  one  pound  of  f'alumba  root  in  powder  with 
two  pint*  of  proof  spirit  for  twenty-four  hours  ; after 
which  the  material  is  to  be  percolated  with  two  more 
pints  of  spirit  ; the  tincture  is  then  to  be  distilled  to 
recover  the  alcohol,  and  the  residue  evaporated  to  a proper 
consistence.  This  process,  the  author  said,  was  extremely 
wastefu1.  No  directions  were  given  either  for  displacing 
tho  whole  of  the  spirit  or  for  pressing  the  marc,  and  con- 
sequently, if  the  directions  of  tho  Pharmacopoeia  were 
closely  followed,  one-half  the  extract  obtainable  was  lost, 
and  one-fiflh  of  the  spirit  remained  absorbed  by  the  marc. 
Moreover,  the  extract  when  finished  was  a tough  leathery 
mass,  by  no  means  convenient  for  use,  and  which  now  coart* 
two  shillings  an  ounce.  The  yield  of  extract  by  the 
Pharmueopuua  process  was  only  one  and  a-half  ounce 
from  a pound  of  the  root.  Mr.  Haselden  thought  that 
there  could  be  no  objection  to  d^placing  the  whole  of  the 
spirit  by  means  of  water  ; the  product  could  not  be  injured 
by  the  admixture  of  a little  water  with  the  tincture.  But 
was  spirit  necessary  for  the  production  of  a good  extract 
of  Catumba  ? The  bitter  principle  of  the  root  was  readily 
soluble  in  cold  water,  and  by  percolating  the  root  with 
cold  water  two  ounces  and  a-half  of  good  extract  might 
be  obtained  from  a pound  of  Calumba.  By  using  boiling 
water  the  yield  was  further  increased  to  three  and  a-quarter 
ounces,  but  an  objection  was  made  to  an  extract  so  made 
on  the  score  of  its  containing  starch.  Mr.  Haselden  con- 
sidered the  presence  of  starch  rather  advantageous  than 
otherwise,  since  it  gave  consistence  to  the  extract,  and 
might  also  be  useful  in  a therapeutical  point  of  view,  in 
support  of  which  latter  opinion  he  read  an  extract  from 
Pereira’s  ••  Materia  Medica.” 

The  discussion  was  opened  by  Mr.  Macxat,  who  led  it 
completely  away  from  the  subject  of  the  paper  by  asking 
if  any  one  present  knew  how  the  extracts  shown  by 
M.  Beijot  in  the  Exhibition  of  i86z  were  made  ? 

Professor  Runwoou  said  that  the  extracts  alluded  to 
were  extremely  beautiful  to  look  at,  but  not  at  all  adapted 
for  ordiuary  pharmaceutical  use.  While  kept  perfectly 
dry  they  resembled  tannic  acid  somewhat  in  appearance ; 
but  were  so  hygroscopic,  that  on  the  slightest  exposure  to 
moisture  they  shrank  into  a dirty  mass.  This  defect  of 
readily  absorbing  moisture,  the  Professor  remarked,  was 
common  to  all  extracts  prepared  from  vegetable  juices 
when  the  chlorophyll  was  separated.  The  clear  juice  of 
conium  gave  an  extract  which,  in  a few  weeks,  became  as 
thin  as  treacle.  The  cauee  of  this  was  probably  the 
deliquescent  nature  of  the  salts  contained  in  this  and 
similar  juices.  When  the  chlorophyll  was  returned  to 
the  extract  it  might  perhaps  protect  these  salts  from  the 
moisture  of  the  atmosphere,  in  the  same  way  that  starch 
prevents  chloride  of  calcium  from  deliquescing. 

Mr.  IT  anbury  agreed  with  Dr.  Redwood  that  the 
French  extracts  were  not  worthy  of  imitation.  Though 
beautiful  in  appearance  they  were  so  prone  to  absorb 
moisture  that  it  was  practically  impossible  to  keep  them. 

Mr.  Haselden  then  made  another  communication  " On 
the  Extract  of  Liquorice  ” of  the  British  Pharmacopoeia. 
After  comparing  the  pro<  css  of  the  British  with  past 
Pharmacopoeias,  the  author  said  the  present  process  was 
expensive  and  defective  on  some  points.  The  amount  of 
water  to  be  added  to  the  coarsely  powdered  root  was  not 
sufficient  for  maceration  ; tho  mixture,  when  made,  was 
apt  to  ferment  in  a warm  place,  and  moreover,  it  packed 
very  badly  in  a percolator.  With  the  addition  of  more 
water  in  the  preliminary  maceration  the  process  would 
answer  very  well  and  yield  a vory  good  extract,  but  at  a 
cost  of  48.  6d.  per  lb.  The  author  did  not  object  to  the 
coat  of  a medicine  when  commensurate  advantages  were 
obtained,  but  in  the  present  instance  he  considered  that  a 
process  of  his  own  yielded  an  equally  good  ex  tract  at  a 
smaller  cost.  He  took  the  larger  fresh  roots  of  liquorice, 
bruised  them  with  a mallet,  cut  them  into  convenient 
lengths,  and  then  placed  them  in  a copper  with  three  pints 


of  water  to  every  pound  of  root.  Heat  was  now  applied, 
and  the  decoction  was  just  allowed  to  simmer.  After 
standing  all  night,  the  decoction  was  run  off  in  the  morn- 
ing and  strained  through  a canvas  bag,  after  which  it  waa 
evaporated  to  one-third  of  its  bulk.  The  process  w as  re- 
peated with  the  root,  and  this  decoction  waa  evaporated 
like  the  first;  the  rich  liquor  was  added  to  the  poor 
tow  arda  the  end  of  the  evaporation,  and  thus  a long  appli- 
aotion  of  heat  to  the  former  waa  avoided.  In  this  way  ho 
obtAin  from  the  fresh  root  per  cent,  of  a good  sweet 
rich  extract,  which  was  quite  soluble  in  water,  and  left 
no  deposit  on  standing.  The  cost  of  this  extract  was  3s. 
per  lb.  A larger  amount  of  extract  was  procured  when 
the  decoction  was  strained  whilst  hot.  The  fresh  root  then 
gavo  35  per  cent,  of  extract  (at  a cost  of  rs.  per  lb.)  which 
contained  mucilage  and  other  matters,  but  was  useful  for 
making  lozenges.  This  extract  was  not  quite  soluble  in 
cold  water,  and  become*  dark  on  keeping. 

Specimens  of  extracts  mads  by  all  the  processes  named 
were  handed  round. 

Mr.  Hills  said  tho  papers  road  were  of  a very  useful 
practical  character,  and  deserved  the  thanks  of  the  meet- 
ing. He  considered  the  extract  made  by  the  Pharmaco- 
poeia process  the  best. 

Mr.  Mobson,  on  the  contrary,  thought  that  made  when 
the  decoction  was  strained  hot  wras  the  beat. 

Mr.  TJmney  said  that  the  Pharmacopoeia  process  would 
not  answer  on  the  large  scale.  The  method  pursued  by 
wholesale  manufacturers  waa  as  follows : — The  coarsely- 
powdered  root  w as  placid  in  a large  barrel,  and  wetted 
with  water.  After  standing  twenty -four  hours  the  liquor 
was  drained  off,  and  the  marc  pressed.  The  extract  was 
then  finished  according  to  the  Pharmacopeia.  If  the  root 
waa  left  in  contact  with  the  w ater  more  than  twenty-four 
hours,  fermentation  was  very  likely  to  be  set  up.  The 
amount  of  extract  obtained  by  this  process  was  greater 
than  that  procured  by  Mr.  Haselden  in  following  the 
Pharmacopoeia  direetiona. 

Mr.  Groves  thought  the  extract  made  from  the  dried 
roots  was  inferior  to  that  made  from  the  fresh  ; it  had  an 
acrid  taste,  w'hich  was  objectionable. 

The  meeting  then  adjourned  until  Wednesday,  December 
7th,  w hen  a paper  *4  On  the  Gamboge  Tree  of  Siam"  will 
be  read  by  Mr.  Daniel  Hanbury,  F.S.8. 


ACADEMY  OF  SCIENCES. 

October  31. 

M.  Bioquerel  contributed  a memoir  u On  the  Preservation 
of  Iron  and  Cast  Iron  in  Soft  lTater.,t  Our  readers  will 
remember  that  a month  or  tw*o  ago  the  author  announced 
that  iron-plated  vessels  could  be  preserved  from  oxidation 
by  fixing  bands  of  zinc  over  the  iron  plates  at  intervals. 
It  seems  that  in  soft  water  the  protection  is  not  bo  com- 
plete, and  a larger  surface  of  zinc  is  require  d to  ensure 
perfect  preservation.  The  present  memoir  is  devoted  to 
a statement  of  the  electric  condition  of  the  plates,  which 
shows  that  in  salt  water  the  current  set  up  at  the  point 
of  contact  of  the  two  metals  extends  a long  distance,  and 
that  the  intensity  diminishes  very  slowly.  In  soft  water, 
however,  the  intensity  diminishes  rapidly ; nevertheless, 
the  protection  may  be  made  complete,  as  we  have  said,  by 
the  use  of  a larger  surface  of  zinc.  The  author  found 
that  9387  cannon  balls  of  12  centimetres  diameter  under 
soft  water  required  for  their  protection  bands  of  zinc 
having  a surface  of  two  square  metres.  M.  Becquerel 
makes  another  suggestion  for  the  protection  of  water  pipes 
of  cast  iron  In  wet  earth.  If  these  should  prove  sufficient 
conductors  they  might  be  protected  for  great  distances, 
and  it  would  only  be  necessary  to  have  openings  at 
intervals  to  allow  of  the  zinc  being  got  at  for  the  surface 
to  be  cleaned. 

M.  Isidore  Pierre  contributed  the  first  part  of  a second 
memoir  “ On  the  Development  of  Com”  The  present  part 
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relates  to  the  increase  in  the  weight  of  the  different  parts 
of  the  ear,  which  takes  place  in  the  period  between  the 
termination  of  the  flowering  arid  the  time  of  gathering  the 
com.  This  period  in  the  author’s  experiment  this  year 
lasted  nineteen  days.  During  this  time  the  whole  ear 
increased  80  per  cent,  in  weight.  At  the  same  time  the 
stalk  and  husks  of  the  car  arc  undergoing  a progressive 
diminution  of  weight,  while  the  grain  constantly  goes  on 
increasing.  Passing  over  the  stalks  and  husks,  we  may 
note  the  circumstance  that  the  dry  matter  in  a kilogramme 
of  grains  increased  from  3x9*5  grammes  to  6i6*x  grammes 
during  these  nineteen  days.  Another  curious  fact  is,  that 
while  on  July  6 the  mineral  substances  in  the  grain 
amounted  to  25*579  grammes  per  kilogramme,  the  amount 
on  July  25  had  diminished  to  19*54  grammes  per  kilo. 
The  nitrogen  in  the  same  time  had  increased  from  18*29 
grammes  to  22*81  grammes.  The  author  seems  to  think 
that  the  grain  is  nourished  at  the  expense  of  the  upper 
part  of  the  stem  of  the  plant. 

M.  Magueritte  continues  his  apparently  interminable 
dispute  with  M.  Caron  as  to  the  agent  which  produces  the 
cementation  of  iron.  He  sticks  to  the  point  which  tho 
reader  will  see  in  another  paper  we  publish  to-day — 
namely,  that  it  is  either  carbon  alone  or  carbonic  oxide 
which  produces  steel,  and  that  practically  cyanogen  alone 
will  not  effect  the  change. 

M.  Hautefeuille  communicated  another  note  11  On  the 
Titanatee  and  Some  Silicates The  author  described  the 
way  in  which  he  formed  monobasic  titanates  of  lime  and 
magnesia,  and  bibasic  titanates  of  lime,  iron,  and  man- 
ganese, and  also  corresponding  silicates.  Tho  natural 
tendency  of  both  silica  and  titanic  acid,  it  seems,  is  to 
form  monobasic  compounds  with  lime  and  magnesia,  and 
bibasic  with  magnesia,  iron,  and  manganese. 


NOTICES  OP  BOOKS. 


Elements  of  Materia  Medica : containing  the  Chemistry  a nd 
Natural  History  of  Drugs ; their  Effects , Doses,  and 
Adulterations , £e.,  $c.  By  Dr.  W.  Frazer,  London  : 
Churchill  and  Sons.  1864.  Second  Edition. 

The  study  of  the  materia  medica  and  therapeutics  is  by 
no  means  popular  in  the  Medical  Profession.  Lecture- 
ships  on  the  subject  generally  fall  into  tho  hands  of  junior 
physicians,  who  must  lecture  upon  something.  Students 
get  up  the  chemistry  and  botany  of  the  Pharmacopoeia  for 
the  examinations,  and  having  passed  them,  straightway 
forget  both,  remembering  for  the  most  part  only  such 
simple  facts  concerning  remedies  as  that  opium  is  a seda- 
tive, senna  and  calomel  are  purgatives,  and  ipecacuanha 
an  emetic,  expectorant,  diaphoretic,  See.  As  they  get  on 
in  life,  most  men  acquire  some  peculiar  views  relative  to 
the  action  of  medicines,  and  thus  their  treatment  of  disease 
becomes  day  by  day  more  and  more  empirical. 

By  a natural  reaction  against  the  exclusive  reliance  on 
medicines  which  up  to  recent  times  characterised  tho 
practice  of  the  healing  art,  there  is  a no  w wide-spread  scepti- 
cism as  to  the  value  of  remedies  altogether.  The  effect  of 
this,  we  fear,  is  to  be  seen  in  our  works  on  Materia  Medico. 
They  ore  becoming  more  and  more  simple  manuals  by 
which  to  get  up  the  subject  for  the  examinations.  Some 
arc  cut  down  to  **  tho  Essentials.”  The  three  goodly- 
sized  volumes  of  Pereira,  in  which  that  great  teacher  only 
professed  to  give  the  ” Elements”  of  the  subject,  are,  we 
understand,  undergoing  a similar  process  of  evaporation 
and  concentration  to  one  small  volume.  Perhaps  this  is 
to  some  extent  unavoidable.  A medical  student  has  so 
many  subjects  “ to  get  up  ” in  these  days,  that  it  is 
impossible  for  him  to  give  much  attention  to  more  than 
one  or  two,  and  therapeutics  is  not  one  of  these.  Still  it 
might  be  thought  that  a knowledge  of  the  action  of 
remedies  was  of  sufficient  importance  to  make  it  a promi- 


nent subject  in  the  course  of  preparation  for  Medical 
practice.  Such,  however,  does  not  seem  to  be  the  opinion 
of  those  who  ought  to  know  more  about  these  mitten 
than  we  do. 

With  regard  to  Dr.  Frazer’s  book.  It  is  just  such  1 
book  as  is  in  demand  now.  The  author  is  an  experienced 
teacher,  and  has  been  an  examiner  on  the  subject,  and 
knows  well  what  medical  students  are  expected  to  know. 
The  botany  and  chemistry  are  not  so  much  dwelt  upon  is 
by  some  writers  on  the  subjects,  but  the  account  of  the 
effects  of  remedies  is  fuller,  which  is  a decided  recom- 
mendation to  the  book.  We  may  also  say  a word  in 
praise  of  the  external  getting  up  of  the  book.  It  is  issued 
with  cut  edges,  as  we  should  be  glad  to  see  all  boob 
issued. 


Skin  Diseases  i their  Description,  Pathology,  Diagnosis,  and 

Treatment.  With  a copious  Formulary.  By  TllBrir 

Fox,  M.D.  Lond.,  &c.,  &c.  London  : Hardwicke.  1864 
We  do  not  know  what  the  medical  profession  will  hive  to 
say  to  this  work,  but  it  seems  to  us  to  have  one  great  want 
It  is  quite  destitute  of  illustrations,  and  a book  on  akin 
diseases  without  coloured  plates  appears  to  us  as  absurd 
as  a book  on  flowers  without  the  same  kind  of  illustrations. 
For  a student  such  a book  must  necessarily  be  useless. 
Apart  from  this  want,  however,  the  book  is  very 
good.  Tho  verbal  descriptions  of  the  appearances  of 
skin  diseases  are  as  good  as  they  could  be,  and  theetiologv 
and  treatment  of  the  various  affections  are  fully  treated  o£ 

We  notice  Borne  omissions.  For  instance,  we  see  no 
allusion  to  the  treatment  of  lepra  by  diuretics,  from  which 
we  have  seen  the  best  effects  derived  ; but  in  general  the 
practitioner  well  acquainted  with  the  appearances  of  dun 
diseases  will  And  in  the  volume  all  the  recent  improve- 
ments in  their  treatment. 

The  formulary  added  to  the  work  will,  no  doubt,  prove 
useful  to  medical  men  in  prescribing,  but  not  in  preparing 
medicines.  Under  the  head  Mist,  tenri  iodidi  we  find  the 
following  : — “ N.  B. — The  liq.  ferri  iodidi  is  made  by 
macerating  in  three  pints  of  water  jiv.  of  iron  filings, 
Jiiss.  of  iodine,  and  $iij.  of  glycerine.”  The  practitioner 
who  tries  to  make  a liq.  ferri  iodidi  in  the  way  indicated, 
we  may  as  well  say  will  probably  fail  in  the  attempt. 


A Dictionary  of  Chemistry  and  the  Allied  Branches  of  the 
Sciences.  By  Hexry  Watts,  B.A.,  F.C.8.  London: 
Longman  and  Co.  Part  XXI. 

This  number  gives  the  completion  of  a very  able  article 
" On  Light,”  by  Dr.  Roscoe,  and  carries  the  work  on  u 
far  as  Lipic  Acid. 


NOTICES  OP  PATENTS. 

Communicated  by  Mr.  Vaixhiar,  Patent  Aoeht,  54  Chuxtrj 
Lane,  W.C. 

Grants  of  Provisional  Protection  for  Six  Months. 

1105.  Charles  George  Lundborg,  Sodertelje,  Sweden, 
“ An  improved  mode  of  extracting  oils  from  coid  or  other 
bituminous  substances  yielding  hydrocarbon  oils.” — Pet** 
tion  recorded  August  26,  1864. 

2318.  Theodore  Anthony  Rochussen,  Friday  Street, 
Cheapside,  London,  “ Improvements  in  the  construction 
of  furnaces  for  melting  metals  in  crucibles,  and  also  in  the 
construction  of  crucibles.” — Petition  recorded  September 
ai,  1864. 

2486.  Charles  Hastings  Collette,  Lincoln’s  Inn  Fields. 
Middlesex,  “ Improvements  in  magneto-electric  machines. 
A communication  from  Theodore  Faucheux,  Arenw 
Trudaine,  Paris,  France. — Petition  recorded  October  *o» 

1864. 

2553.  Thomas  Randle,  High  Street,  Hoxton  Old  Town, 
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Middlesex,  “ A new  preparation  or  compound  substance 
for  the  eradication  of  corns,  bunions,  worts,  and  excre- 
scences of  the  like  nature  on  the  feet  or  hands." — Petition 
recorded  October  15,  1864. 

X641.  Edward  Henry  Taylor,  Padeswood,  near  Mold,  in 
the  county  of  Flint,  ••  Improved  apparatus  for  drawing  off 
or  emptying  the  contents  of  casks,  ships'  tanks,  and  other 
vessels  containing  petroleum,  paraffin,  and  other  matters 
or  liquids,  and  also  the  application  of  similar  apparatus 
for  the  supply  and  stoppage  of  air.” — Petition  recorded 
October  15, .1864, 

*645.  James  Dannatt,  borough  of  Sunderland,  in  the 
county  of  Durham,  “ An  improved  composition  for  pre- 
venting the  fouling  of  the  bottoms  of  ships  and  vessels, 
and  for  the  preservation  of  the  iron  or  wood  of  which  the 
same  are  constructed." 

1653.  John  Nimmo,  Borrowstowness,  in  the  county  of 
Linlithgow,  N.B.,  " Improvements  in  apparatus  for  dis- 
tilling oils  or  resinous  matters.” — Petitions  recorded 
October  16,  1864. 

Notices  <0  Proceed. 

1501.  John  Macarthy,  Alderney  Road,  Mile  End,  Mid- 
dlesex, •'  Improvements  in  apparatus  or  means  employed 
for  freezing  or  cooling  fluids  or  other  matters.”  A com- 
munication from  Edward  Preble  Torrev,  New  York, 
U.S.  A.— Petition  recorded  June  16,  1864. ' 

1519.  Joseph  Hamilton  Beattie,  Dowgate  Hill,  London, 
••  Improvements  in  the  means  of  preventing  the  formation 
of,  and  in  the  removal  of.  incrustations  or  deposits  from 
steam-engine  boilers.”  A communication  from  Joseph 

Marks,  Montreal,  Canada Petition  recorded  Juno  10 

1864. 

•533-  Wilhelm  August  Abegg,  Westminster  Palace 
Hotel,  Victoria  Street,  Westminster,  Middlesex,  " Im- 
provements in  apparatus  for  distilling  spirituous  liquors.” 
— A communication  from  Carl  Falkman,  Saint  Petersburg, 
Russia. 

1S4-3-  Thomas  Ogden  Dixon,  Steeton  in  Craven,  rio 
Leeds,  Y'orkshire,  “ Improvements  in  stoppers  for  bottles, 
jars,  and  similar  articles,  and  in  means  or  apparatus  for 
withdrawing  such  stoppers  from  bottles,  jars,  and  similar 
articles.” — Petitions  recorded  June  21,  1864. 

1570.  Alexander  Hett,  London,  and  Frederick  William 
Basset,  Camberwell,  Surrey,  " Improvements  in  preserving 
animal  and  other  substances.”— Petition  recorded  June 
23,  1864. 

1599.  Benjamin  Franklin  Stevens,  Trafalgar  Square, 
Middlesex,  " Improvements  in  the  application  of  petro- 
leum, coal  oil,  and  other  similar  substances  to  the  purposes 
of  heating,  lighting,  and  obtaining  motive  power,  and  in 
the  apparatus  employed  therein."— A communication 
from  Simon  Stevens,  New  York,  U.S. A. — Petition  re- 
corded June  25,  1864. 

1655.  William  Edward  Gedge,  of  the  firm  of  John 
Gedge  and  Son,  Wellington  Street,  Strand,  Middlesex, 
*•  Improvements  in  the  firework  known  as  Roman  candle.” 
—A  communication  from  Henri  Fredi-ric  Favre-Convel, 
Nantes,  France — Petition  recorded  July  2,  1864. 

> 13 ■■  John  Stenhouse,  Rodney  Street,  Pentonville, 
Middlesex,  “ Improvements  in  rendering,  certain  sub- 
stances less  pervious  to  air  and  liquids,  and  also  less  liable 
to  decay.”— Petition  recorded  August  31,  1864. 

2237.  Zoheth  Sherman,  Durfee,  Pittsburg,  Pennsylvania, 
U.S.A.,  but  at  present  residing  at  Birmingham,  Warwick- 
shire, " Improvements  in  apparatus  for  generating  gai  for 
fuel,  and  in  furnaces  for  applying  gaseous  fuel  to  metal- 
lurgical and  other  operations.”— Petition  recorded  Sep- 
tember 13,  1864. 

2413.  John  Johnson,  Runcorn,  Cheshire,  “Improve- 
ments in  decomposing  common  salt  with  sulphuric  acid  in 
the  manufacture  of  soda  and  muriatic  acid.”— Petition 
recorded  September  30,  1864. 

2472.  George  Haseltine,  Southampton  Buildings. 
Chancery  Lane,  Middlesex,  "An  unproved  process  for 
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purifying  coal  and  ores."— A communication  from  Ben- 
jamin Franklyn,  Pennim&n  City,  County,  and  State  of 
New  York,  U.S.  A. — Petition  recorded  October  7,  1X64. 


CORRESPONDENCE. 


Continental  Science. 

Paris,  November  8. 

Thr  great  scientific  event  of  last  week  was  the  soirfe  given 
by  General  Morin  at  the  Conservatoire  des  Arts  et  Metiers, 
for  the  benefit  of  the  Associations  for  the  Advancement  of 
Astronomy  and  Meteorology.  It  was  a most  brilliant 
affair,  and  the  display  of  machines  and  instruments  of  all 
kinds  was  magnificent.  The  exterior  and  large  apart- 
ments of  the  building  were  illuminated  by  the  electric 
light.  In  the  large  amphitheatre  a number  of  experiments 
on  optics  applied  to  acoustics,  and  others  with  the 
Rhumkorff  coil  were  shown,  which  Dr.  Tyndall  and 
Mr.  Ladd  have  made  familiar  to  the  frequenters  of  the 
Royal  Institution  and  most  scientific  gatherings  in  Lon- 
don. A small  concert  was  given  in  the  little  amphitheatre, 
where  an  artist  performed  some  music  on  Marie  Anto- 
nette’s  harpsichord.  More  than  1000  visitors  were  present, 
who  departed  at  a late  hour,  immensely  gratified  by  what 
they  had  seen. 

Englishmen  have  often  to  laugh  at  the  mistakes  which 
French  journals  fall  into  when  dealiig  with  English 
affairs.  They  are  sometimes  not  much  happier  when  deal- 
ing with  matters  further  from  home.  Just  now  the 
scientific  journals  of  Paris  are  having  a laugh  at  their  daily 
political  contemporaries  for  gravely  announcing  a week  or 
two  ago,  among  the  astronomical  events  of  November, 
that  “the  planet  Mars,  which  is  only]  visible  every  fifteen 
years,  will  be  at  its  brightest  this  month,  and  may  be 
readily  distinguished  in  the  evening  by  its  red  light."  By 
w ay  of  excusing  his  countrymen,  M.  Flammarion  suggests 
that  the  writer  of  this  paragraph  was  thinking  of  Saturn’s 
ring,  which  becomes  invisible  every  fifteen  years  1 

As  a fact  likely  to  be  interesting  to  some  of  your  readers, 
I may  mention  that  M.  Alcan  has  recently  published  a 
complete  treatise  on  the  manufacture  of  cotton.  It  is  a 
book  which  I should  think  would  have  gTeat  interest  for 
cotton  manufacturers.  The  machinery  is  very  fully 
described  and  explained,  and  this  part  of  the  work  is 
illustrated  with  a large  number  of  beautifully  executed 
; engravings.  In  the  first  part  the  author  gives  a complete 
| account  of  all  kinds  of  cotton,  and,  indeed,  all  textile 
substances,  and  whatever  has  yet  been  proposed  as  a sub- 
stitute for  cotton.  He  also  gives  a full  account  of  the 
development  of  textile  industry.  The  Inst  part  contains 
useful  hints  on  the  construction  of  a factory,  and  its 
arrangements,  &c.,  which,  although  given  from  a French 
point  of  view',  may,  nevertheless,  have  some  value  in  the 
North  of  England. 

A Monsieur  Damouoau  has  recently  called  attention  to 
a monstrous  (artificial)  leech — T&abdelle — which  he  has 
invented.  It  seeuis  to  have  many  advantages  over  the 
old-fashioned  pneumatic  cupping  apparatus.  The  author 
is  able  to  draw,  with  one  glass,  60  grammes  of  blood  per 
minute,  and  the  blood  does  not  immediately  form  a clot 
which  plugs  the  vessels,  os  with  the  cupping-glass. 
Blood-letting  is  so  much  out  of  fashion  in  England  that 
probably  no  one  will  take  aiiy  notice  of  this  invention, 
and  yet  it  seems  to  offer  advantages  which  arc  deserving 
of  attention. 

The  French  carry  out  the  principles  of  association  to  a 
much  greater  extent  than  you  do  in  England.  M.  About, 
in  Le  Progrft,  has  recently  tried  to  persuade  the  young 
men  of  Paris  to  combine  for  the  purpose  of  getting  good 
and  cheap  dinnors,  and  his  advice  is  likely  to  be  taken. 
In  the  meantime,  I may  inform  you  that  there  is  in  Paris, 
under  the  name  of  the  National  Union  of  Commerce  and 
Industry,  a society  composed  of  a large  number  of  manu- 
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facturers  who,  by  a small  annual  subscription,  support  an 
analytical  laboratory,  which  is  under  the  direction  of  M. 
Poinsot,  from  whom  they  can  have  advice  and  assistance  in 
their  respective  trades.  The  same  society  is  about  to  start  a 
journal  which  is  to  be  partly  of  a social  character,  but  is 
also  to  contain  scientific  articles  of  value.  And  that  is  all 
the  news  that  1 can  gather  this  week. 


Or)  the  Equivalent  of  Indium. 

To  the  Editor  of  the  Chrmical  News. 

Sir, — From  the  equivalent  of  indium  given  in  your  last 
impression  (viz.,  463*4,  O =■=  too  ; or  74*14,  O = 16),  it 
seems  probable  that  that  metal  is  the  mean  of  a triad  con- 
sulting of  silicon,  indium,  and  tin ; or,  pethaps,  of  another 
triad  composed  of  aluminium,  indium,  and  uranium. 

If  we  regard  indium  as  belonging  to  the  same  group  as 
tine,  it  will  form  one  of  a series  of  elements  havin  g con- 
secutive equivalents,  including  Cr,  Mn,  Fe,  Co,  Ki,  Cu, 
Zn,  and  In ; the  equivalent  of  zinc  being  the  mean  of 
those  of  iron  and  indium. 

We  must,  however,  wait  for  further  details  of  the  pro- 
perties of  this  newly- discovered  element,  and  especially  of 
its  atomicity,  before  it  can  be  safely  assigned  to  any  par- 
ticular group. 

It  will  be  seen  that  the  equivalent  of  indium  is  next  in 
numerical  order  to  that  of  zinc,  and  but  slightly  below 
that  of  arsenic  ; and  we  have  already  observed  that 
**  elements  having  consecutive  equivalents  frequently 
either  belong  to  the  same  group  or  occupy  similar  positions 
In  different  groups."  I am,  &c. 

John*  A.  It.  Newland,  F.C.S. 

Laboratory,  19,  Great  Bt.  Helens,  E.C.,  Nov.  ». 

Alteration  in  the  Weight  of  Copper. 

To  the  Editor  of  the  Chrmical  News. 

Sir, — It  is  a curious  fact  that  if  a certain  weight  of  rough 
copper  be  made  into  forgings  the  weight  of  the  forgings 
produced  from  the  copper  will  be  greater  than  the  original 
weight  of  the  rough  copper,  which,  it  would  appear,  thus 
increases  by  hammering.  To  a stranger  this  may  appear 
ridiculous,  but  any  practical  person  who  has  had  anything 
to  do  with  copper  forging  can  verify  the  fact.  Can  you 
kindly  give  any  explanation  of  this  paradox  r 

I am,  &c.  W.  A.  B. 

October  18. 


MISCELLANEOUS. 

Ili*  Royal  Hoclety. — The  election  of  the  following 
officers  and  council  will  take  place  on  St.  Andrew’s  day, 
Norember  30,  1864.  The  Fellows  whose  names  are  primed 
in  italics  were  not  members  of  the  last  Council ; — 

President — Major-General  Edward  Sabine,  R.A.,  D.C.L., 
LL.D. 

Treasurer — William  Allen  Miller,  M.D.,  LL.D. 
Secretaries — William  Sharpey,  M.D.,  LL.D. ; George 
Gabriel  Stokes,  Esq.,  M.A.,  D.C.L. 

Foreign  Secretary — Prof.  William  Hallows  Miller,  M.A. 
Other  Members  of  the  Council — Prof.  John  Couch  Adams, 
M.A.;  James  Aldereon,  M.D. ; George  Busk,  Esq.,  Sec. 

L. S.  i Col.  Sir  George  Everest,  C.B. ; Hugh  Falconer, 

M.  A.,  M.D. ; John  Peter  Gaesiot,  Esq. ; John  Ldward  Gray, 
Ph  D. ; Thomas  Archer  Hirst , Ph.D.  ; Sir  Henry  Holland, 
Bart.,  M.D.,  D.C.L. ; Henry  Bence  Jones,  M A.,  M.D.; 
Sir  Roderick  Impey  Murchison , K.C.B.  ; William  Odling, 
M.B.  ; Prof.  William  Pole,  C.E.  ; Rev.  Bartholomew  Price, 
M.A. ; Sir  John  Rennie,  Knt.  ; the  Lord  Stanley, 

Huron  Liebig. — The  AfomUur  Beige  contains  the 
following  extract  from  the  Journal  de  Francfurt ; — 11  A 
friend  writes  from  Munich  that  the  celebrated  chemist, 
Baron  Liebig,  is  about  to  resign  his  professorship  and 
laboratories  at  the  University  of  Munich,  with  the  inten- 


tention  of  settling  in  London  to  occupy  an  important 
position  which  has  been  offered  to  him  par  la  grande 
compagnie  du  baloyage  et  des  vidanges  de  Londres,"  who- 
ever they  may  be. 

C'tivmicui  Society. — The  next  meeting  of  this 
Society  will  be  heldonThur»daynext,ateighto’ clock,  whea 
the  following  papers  will  be  read  : -Dr.  Marcel,  “Brine 
of  Salted  Meat ; ’’  Professor  Wonklyn,  “ Nature  of  Com- 
pound Ethers." 

Dye  for  oatbera. — An  important  branch  of  the 
art  of  dyeing  feathers  for  the  toilet  has  lately  undergone 
much  improvement,  through  the  discovery  of  aniline 
colours.  Before  being  dyed,  feathers  ought  always  to  be 
well  cleaned  and  blanched,  to  get  rid  of  the  fatty  or 
colouring  matters.  After  properly  assorting  the  feathm, 
treat  them  with  a tepid  solution  of  o kil.  *062  of  soap  in 
1 kil.  of  water.  Let  the  feathers  steep  in  this  bath  until 
the  soap  lias  had  its  effect ; then  repeat  the  operation  in 
another  soap  bath.  Then  wash  the  feathers  in  plenty  of 
water,  bleach  them  with  sulphurous  acid  obtained  by  the 
combustion  of  sulphur,  and  wash  and  dry  them.  Feathers 
are  dyed  black  by  boiling  in  an  alum  and  logwood  bath, 
with  the  addition  of  sulphate  of  copper  and  iron ; lilac  by 
archil ; carmine,  indigo  and  alum ; yellow  of  various 
shades,  by  acetate  of  lead  and  chromate  of  potash,  or 
better  still,  by  arnotto  and  a solution  of  potash  ; green, 
by  a solution  of  indigo  and  picric  acid;  blue,  by  a solution 
of  indigo  and  alum,  or  better  by  nitrate  of  iron  and  yellow 
prussiate  of  potash  ; red,  by  cochineal  or  Brazil  wood. 
But  the  most  beautiful  shades  of  red,  violet,  and  blue  an 
obtained  with  aniline  colours,  which  adhere  to  feathers 
with  as  much  brilliancy  as  to  silk  or  wool.  It  is  only 
necessary  to  plunge  the  cleaned  feathers  into  the  bath  of 
aniline  colours,  and  to  let  them  remain  until  completely 
dyed.  As  now  made,  pure  and  dry  aniline  colours,  such 
as  red,  violet,  and  blue,  merely  require  to  be  dissolved  in 
alcohol  and  then  diluted  with  water,  before  being  poured 
into  the  bath.  Besides  aniline  and  the  colours  derived 
from  it,  French  purple  gives  very  various  shades.  The 
dye  bath  must  not  be  kept  too  hot,  as  the  feathers  would 
be  attacked.  After  dyeing,  the  feathers  are  washed, 
dried,  and  curled,  the  latter  operation  being  pet  formed 
with  a well- polished  bone  knife. — Moniteur  Scient^fqee, 
vi.  664,  64. 

Cotton  on. — Lipowitz  states  that  the  deep 

brown  commercial  oil  parts  with  its  colouring  matter 
readily  by  treatment  with  alkaline  solution,  yielding  from 
80  to  85  per  cent,  of  a clear  yellow  oil,  which  is  almost 
entirely  without  smell,  and  resembles  in  taste  the  finest 
salad  and  poppy-seed  oils.  It  solidifies  at  from  3®  too°C. 
Tlie  crude  oil,  which  may  be  ranked  among  the  drying 
oils,  has  a sp.  gr.  of  *928  at  1 50  C.,  the  purified  oil  of  ‘9106. 
The  fatty  portion  of  the  crude  oil  amounting  to  15  or  10 
per  cent.,  which  ia  readily  saponified  by  alkalies,  may  be 
obtained  by  the  action  of  acids  upon  the  soap  in  the  form 
of  a brownish  or  greenish  butter-like  mass,  which  « 
well  adapted  for  a waggon  or  machine  grease,  since  it 
remains  fluid  a long  time  in  a warm  place,  and  does  not 
resinify.  It  may  also  be  used  for  the  preparation  of  an 
odourless  potash  or  soda  soap. — S.  Jahrb.  Ph.  xx.  330. 


ANSWERS  TO  CORRESPONDENTS. 


Alpha. — Tho  last  edition  of  Fownc’*  and  Watts’  Dictionary. 

A.  C.— Apply  to  Messrs.  TrUbocr  and  Co.,  Fntomoster  Row. 

/.  C.,  Bath. — Tho  best  special  work  on  the  subject  to  In  French,  by 
Louis  Grandest!. 

D.  T.  0.— I.  Ono  and  a half  parts  of  iodine  are  dissolved  in  rot 
part  of  aniline : hydrochloric  ackl  to  added  to  the  mixture.  R>e 
crystal*  obtained  are  washed  with  dilute  hydrochloric  acid,  and  puri- 
fied by  several  crystallisations.  2.  Probably  a sulphite. 

Pamphlet  Dt  1’ Alimentation  des  Euionts.  Mdmoire  £1 

Muif.  Baines, 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 

On  the  Synthesis  of  Butyric  and  Caproic  Acids  * by 

Alfred  K.  Catton,  B.A. , Fellow  of  8t.  John's 

Colleys,  Cambridyetand  Fellow  of  the  Cambridge  Philo- 
sophical Society. 

(Cmtlijnuti  /rot*  1*1 ijt  107.) 

To  return  now  to  the  deposit  produced  in  the  original 
evaporation  in  air  of  the  calcium  salts. 

The  whole  of  these  deposits  were  collected  and  boiled 
with  a mixture  of  thirty-five  parts  of  water  and  one  of 
concentrated  nitric  acid.  After  boiling  for  a quarter  of 
an  hour,  about  one-half  of  the  deposit  dissolved;  the 
residue  was  of  a dark  brown  colour,  similar  to  the 
brown  deposit  before  mentioned,  produced  on  evapo- 
rating the  mixture  of  the  potassium  salts.  This  dark 
brown  residue  was  collected  on  a filter,  washed,  and 
dried.  The  filtrate,  still  considerably  acid,  was  evapo- 
rated in  vacuo,  over  sulphuric  acid. 

The  residue  was  treated  with  a small  quantity  of 
absolute  alcohol  to  dissolve  out  the  nitrate  of  calcium. 
The  remainder,  which  was  perfectly  white,  was  dried  at 
ioop  C.  *0516  grm.  of  the  salt  gave  *0*76  grin.  of  sul- 
phate of  calciutn.  The  salt,  therefore,  contained  1 5-399* 
per  cent  calcium;  caproate  of  calcium  contains  14-8148 
per  cent,  calcium. 

The  foregoing  analyses  prove  conclusively  that  an  acid 
having  the  same  molecular  weight  as  caproic  acid — 
viz.,  1 16 — is  produced  in  the  reaction. 

This  acid  having  the  molecular  weight  11 6,  possessed 
also  the  general  characters  of  caproic  acid.  It  had 
a strong  sudorific  odour. 

The  calcium  salt  was  soluble  in  about  forty-cine 
parts  of  water,  and  its  solution  deposited  a basic  salt 
C,iHttCaO4.Ca,03  when  heated. 

The  silver  salt  was  precipitated  on  the  addition  of 
nitrate  of  silver  to  the  calcium  salt.  It  was  completely 
soluble  in  boiling  water. 

It  remains  to  show  that  this  acid  possesses  the  same 
percentage  composition  as  caproic  acid,  and  that  its  more 
minute  characters  agree  with  those  of  caproic  acid. 

To  return  now  to  the  brown  residue  insoluble  in 
dilute  nitric  acid. 

On  being  dried,  this  residue  became  white;  but  on  the 
addition  of  wuter  a portion  of  it  again  became  brown, 
the  other  part  remaining  white,  and  the  same  thing 
occurred  ou  again  drying  and  then  adding  water.  The 
solution  was  colourless,  and  on  being  evaporated  again 
gradually  became  yellow,  and  formed  a flocculcnt  deposit. 

The  white  portion  dissolved  completely  on  the  addition 
of  150  parts  of  water  ; while,  from  a rough  determina- 
tion which  1 made,  the  brown  portion  did  not  dissolve 
till  8370  parts  of  water  had  been  added. 

Neither  caprylate  nor  caprate  of  calcium  requires 
more  than  aoo  parts  of  cold  water  for  its  solution  ; 
whilst  laurate  of  calcium  requires  about  10,000  parts, 
the  calcium  salts  of  til  higher  acids  being  os  little 
soluble  as  laurate  of  calcium. 

From  these  facts  it  appears  probable  that  the  white 
portion  was  a mixture  or  caprylate  and  caprate  of  cal- 
cium ; and  that  the  brown  portion  was  either  laurate  of 
calcium  C21HnCa04,  or  a mixture  with  laurate  of  cal- 
cium of  the  calcium  salts  of  higher  acids, — my ristic, 
stearic,  &c. 

Unfortunately,  there  was  not  enough  either  of  the 

* The  experiments  described  in  this  paper  were  communicated 
to  the  Chemical  .section  of  the  British  Association,  Seplcmbwr  16, 1S64 
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white  or  brown  portion  for  a calcium  determination,  so 
the  two  were  added  together,  and  an  analysis  made  of 
the  calcium  in  the  mixture.  *04*1  grm.  gave  -0164  grm. 
of  sulphate  of  calcium,  or  -0048  Ca.  The  salt,  therefore, 
contained  11*4014  per  cent.  Ua.  Caprylate  of  calcium 
contains  12*2699  per  cent.  Ca.  Caprate  of  calcium  con- 
tains 10*4712  per  cent.  Ca.  The  quantity  of  calcium  was 
therefore  intermediate  between  caprylate  and  caprate 
of  calcium,  thus  pointing  to  the  presence  of  caprylic  acid, 
and  also  of  higher  acids,  cupric,  lauric  acid,  &0. 

The  production  of  such  high  acids  in  the  process  as 
capric  and  lauric  acids  is  rendered  additionally  probable 
by  the  following  facts: — When  the  mixture  of  the 
potassium  salts  of  the  acids  obtained  by  precipitation 
with  subacetate  of  lead  and  decomposition  by  sulphu- 
retted hydrogen,  was  evaporated,  a brown  deposit,  before 
alluded  to,  was  formed.  It  was  insoluble  in  a large  quan- 
tity of  cold  water. 

Now,  os  the  neutral  potassium  salts  of  all  the  fatty  acids 
are  easily  Botuble  in  water,  it  only  appears  possible  to 
account  tor  this  brown  deposit  on  the  supposition  that  it 
was  an  acid  potassium  salt  of  one  of  the  higher  fatty 
acids,  for  it  is  well  known  that  there  is  a great  tendency 
to  deposit  acid  potassium  salts  on  evaporating  solutions 
of  the  neutral  potassium  salts  of  those  acids  nearly  in- 
soluble in  water.  This  view  is  corroborated  by  the  fact 
that  this  same  brown  deposit  was  formed  011  adding  a 
few  drops  of  acetic  acid  to  the  mixture  of  the  potassium 
salts  after  the  solution  had  been  considerably  concen- 
trated by  evaporation. 

I now  proceed  to  consider  the  explanation  of  these 
experiments.  When  I commenced  them  1 was  under 
the  impression  that  it  was  a feet  generally  known  and 
admitted  by  chemists  that  sodium-alcohol  decomposed 
at  a certain  temperature  not  much  above  ioow  C.  info 
ethylene  and  hydrate  of  sodium.  In  order,  therefore, 
to  show  that  sodium-alcohol  was  at  the  temperature 
employed  during  the  reaction  decomposed  in  this  manner, 
I was  content  with  observing  the  following  facts : — 

1.  That  an  inflammable  gas,  not  containing  vapour  of 
alcohol,  and  burning  with  a bright  white  flame,  was 
evolved  during  the  reaction. 

2.  That  the  contents  of  the  retort  were  of  a dark  coffee- 
brown  colour,  and  had  the  same  appearance  as  when 
alcohol  is  heated  for  a length  of  time  with  caustic  soda 
(or  potash). 

I relied  upon  the  first  fact  as  proving  the  evolution  of 
ethylene,  and  on  the  second  as  showing  the  presence  of 
caustic  soda  in  the  retort.  When  I read  this  paper  be  fore 
the  British  Association,  however,  this  fact  was  denied  by 
one  chemist. 

Being  now  at  a distance  from  woiksof  reference,  I 
cannot  state  exactly  where  I read  that  sodium-alcohol 
does  decompose  in  this  manner.  But  llofmanu  certainly 
observed  the  fact  in  his  researches  on  the  action  of 
cyanate  and  cyanurate  of  ethyl  on  sodium-alcohol. 

By  the  action  of  cyanate  of  ethyl  on  sodium  alcohol 
Hohnann  obtained  triethyl&mine,  and  he  observes  that, 
in  many  cases,  sodiuns-aicohol  affords  a convenient  means 
of  ethylation,  but  that  its  use  is  limited  on  account  of 
the  low  temperature  at  which  it  decomposes. 

In  the  action  of  cyanurate  of  ethyl  on  sodium  alcohol 
some  of  the  same  products  were  obtained  as  in  the  action 
of  caustic  soda  on  this  compound — vie.,  hydrate  of 
carbotriethyltriamine  and  ethyl&mine,  and  ethylene  was 
evolved  in  abundance.  The  theory  of  this  reaction  Hof- 
mann distinctly  states  to  be  the  decomposition  of  the 
sodium-alcohol  by  heat  into  ethylene  and  caustic  soda. 

I am  aware  that.Wankkn'a  experiments  show  that  it 
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is  not  decomposed  at  ioo°C. ; bat  I conceive  that  the  evo- 
lution of  an  inflammable  gas  burning  like  ethylene  and 
the  production  of  caustic  soda  in  the  retort  are  quite 
sufficient  to  show  that  the  decomposition  did  take  place 
at  the  temperature  of  the  experiment,  aj6° — aj8?  F., 
iij'3°— 114  4°  C. 

I shall  take  care  to  prove  conclusively  that  such  is  the 
case  in  my  future  experiments. 

I observed,  however,  that  the  decomposition  of  the 
sodium- alcohol  took  place  very  slowly  at  this  tempera- 
ture, which  was  the  principal  reason  why  the  reaction 
had  to  be  continued  for  seventy  hours,  and  even  at  the 
end  of  this  time  the  greater  portion  remained  undecom- 
posed. 

1 intend,  on  repeating  these  experiments,  to  operate  in 
sealed  tubes,  which,  by  increasing  the  pressure  and 
therefore  the  temperature  of  the  boiling  point, will  greatly 
facilitate  the  decomposition  of  the  sodium -alcohol. 

Two  theories  may  be  advanced  to  account  for  the  pro- 
duction of  butyric  and  caproic  acids  in  these  experiments. 
It  may  be  supposed  that  the  acetate  of  sodium  takes  no 
part  in  the  reaction ; in  fact,  that  its  only  use  in  the 
process  is  to  raise  the  boiling  point  to  the  temperature 
of  decomposition  of  the  sodium-alcohol.  On  this  view 
the  sodium-alcohol  decomposes  into  ethylene  and  caustic 
soda;  and  the  ethylene  when  in  the  nascent  state  com- 
bines with  the  alcohol  with  the  production  of  butylic 
alcohol.  Thus— C.H.O,  + C,H,  - C,HuO;. 

And  further,  a portion  of  the  butylic  alcohol  thus 
produced  is  converted  into  ahexylic  alcohol  by  combina- 
tion with  nascent  ethylene.  Thus — 

a Hoxylic  alcohol. 

(WA+CA-CiXo,. 

We  must  suppose  that  the  butylic  and  hexylic  alcohols 
are  converted  with  evolution  of  hydrogen  into  butyrate 
and  caproate  of  sodium,  by  the  action  of  the  caustic  soda 
produced  in  the  process! — 

Butyric  add- 

CJI10Oa  + HjOj  & CsHjOj  + iHj 

Caproic  acid. 

Cii^Oj+HjOj  = G1Ju,aOj  + iH3 

The  other  theory  which  may  be  advanced  is  that  the 
butyrate  of  sodium  is  produced  by  the  combination  of 
acetate  of  sodium  with  nascent  cthjlene.  Thus — 

Acetate  of  sodium.  Butyrate  of  sodium. 

C4H,NaO,+C,H,  - C„H,N»0., 
and  that  the  caproate  of  sodium  is  produced  by  the  com- 
bination of  nascent  ethylene  with  a portion  of  the  buty- 
rate of  sodium.  Thus — 

Caproate  of  .odium. 

C,H,Ns04  + C,H4  - C,jH„Na04. 

This  was  the  view  1 took  of  the  reaction  in  my  paper 
before  the  British  Association. 

I believe,  however,  that  the  nascent  ethylene  com- 
bines both  with  the  alcohol  producing  butylic  and 
hexylic  alcohols,  and  with  the  acetate  of  sodium  pro- 
ducing butyrate  and  caproate  of  sodium ; but  I doubt 
whether  the  alcohols  are  converted  into  butyrate  and 
caproate  by  the  action  of  the  caustic  sods.  It  is  for  this 
reason  that  I believe  the  butyrate  and  caproate  of  aodiora 
are  produced  principally,  if  not  entirely,  by  the  combi- 
nation of  nascent  ethylene  with  acetate  of  sodium. 

It  is  to  be  observed,  however,  that  in  order  to  account 
for  the  production  of  butyrate  and  caproate  of  sodium, 
ono  of  these  processes  must  go  on,  and  even  if  the  com- 
bination with  acetate  of  sodium  does  not  take  place  at 
all,  that  with  alcohol  must ; and  it  is  quite  as  important 
to  have  converted  ordinary  alcohol  into  butylic  and 
hexylie  alcohols  os  to  have  converted  acetate  of  sodium 
into  butyrate  and  caproate  of  sodium. 


Future  experiments  will  decide  whether  one  only  (and 
if  so  which)  or  both  of  the  processes  refereed  to  go  oa 
together. 

The  method  of  synthesis  given  in  this  paper  vu 
suggested  by  a theory  of  the  molecular  constitution  of 
carbon  compounds  which  differs  from  the  views  at  present 
adopted  by  our  most  eminent  chemists.  It  will  probably 
prove  to  bo  a general  process  applicable  to  all  series  of 
carbon  compounds,  so  {that  any  given  term  of  a homo- 
logons series  will  be  converted  into  any  higher  teim  by 
direct  union  with  nascent  ethylene  or  one  of  its  homo- 
logncs — eg.,  ordinary  alcohol  into  heptylic  alcohol  by 
combination  with  one  molecule  of  nascent  amylene  pro- 
duced by  the  decomposition  of  amylate  of  sodium; 
oxalate  of  potassium  into  succinate  of  potassium  by  com- 
bination with  one  molecule  of  nascent  ethylene ; ben- 
zoate of  potassium  into  cuminate  of  potassium  by  com- 
bination with  one  molecule  of  nascent  tritylene,  Ac. 

It  has  been  nlready  shown  by  M.  Lippmsun  that 
dichloroformic  aldchyd  (phosgene)  is  converted  into 
dichloropropionic  aldchyd  (chloride  of  lactyl)  by  direct 
combination  with  one  molecule  of  ethylene. 

This  method  of  synthesis  is  capable  of  great  extension 
by  substituting  for  ethylene  and  its  homologue*  other 
hydrocarbons  and  oxidised  compounds  when  in  the 
nascent  state,  thus  enabling  us  to  obtain  from  one  com- 
pound others  belonging  to  different  homologous  lerics. 
These  hydrocarbons  and  oxidised  compounds  will  be 
produced  by  different  methods  in  different  cases;  in 
many  cases,  probably,  by  the  decomposition  of  the  com- 
pounds obtained  by  the  action  of  sodium  or  potassium  or 
the  other  alcohols,  aldehyds,  acetones,  glycols.  Set.  For 
instance,  there  appears  to  be  no  reason  why  sodium- 
aldchyd  C.H,NaO,  should  not  decompose  when  hcttnl 
in  a sealed  tube  into  acetylene  C4H,  and  hydrate  of 
sodium. 

C4HjNaOj=-C4Hj  + NsHO,. 

Berthelot  has  found  that  by  heating  aldehyd  in  « 
sealed  tube  for  too  hours  a number  of  polymeric  hydro- 
carbons are  produced  having  the  formula  n(C,Hs);in 
this  case  wo  may  suppose  that  acetylene  was  first  pro- 
duced and  afterwards  converted  into  the  hydro-caroom 
n(C,Hj)  by  molecular  condensation. 

The  method  of  synthesis  thus  generalised  has  already 
been  applied,  although  the  theory  of  the  process  has  not 
been  understood  by  chemists.  We  will  give  two 
examples : — 

Stkdelcr  has  shown  that  when  sodium  is  dissolved  in 
anhydrous  acetone  two  higher  compounds,  pinaeone  and 
phorone,  arc  produced.  In  the  first  place,  sodium-aceton* 
is  produced,  but  it  is  decomposed  by  the  heat  generated 
by  the  violent  action  of  sodium  on  acetone  in  the  manner 
represented  by  the  equation, 

C4lI4Na03  - C,H4  + NaHO,. 

The  hydrate  of  sodium  is  separated  in  white  flakes.  TV 
hydrocarbon  C4H4  (which  is,  no  doubt,  identical  with 
ailylene),  combines  at  the  instant  of  formation  with 
acetone  with  production  of  the  compound  C\.H.Or 
The  compound  thus  produced  combines  sgsin  with  C,H„ 
produced  by  the  decomposition  of  another  portion  of 
sodium-acetone  with  the  formation  of  phorone— 

Fhorooo. 

C,,H,0Oa  + C6H4  = C,iHuOr 

In  the  experiment,  however,  the  hydrogen  produced 
by  the  action  of  the  sodium  on  acetone  is  not  given  o& 
but  when  in  the  nascent  Btate  combines  with  the  com- 
pound C^HjyOx,  converting  it  into  anhydrous  pinacone- 
CigHuO*. 
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In  a late  number  of  Erlenmeyer’s  Zeiteehrift,  M. 
Borodin  has  shown  that  by  the  action  of  sodium  on 
valeral  two  compound!  Cs,H„,0,  and  CjoH^O,  are  pro- 
duced, and  also  valerate  of  sodium.  The  theory  of  this 
reaction,  however,  appears  to  be  different  from  that  of 
the  action  of  sodium  on  acetone. 

Valerate  of  sodium  appears  to  be  first  produced  as 
follows : — 

Sodium -valeral.  Valerate  of  sodium. 

CipH^NaOj  + CS|)H|tO]  ■ C10H>NaO4  + 

The  hydrocarbon  C,0H„,  at  the  instant  of  formation 
combines  with  valeral  with  the  formation  of  the  com- 
pound CioHuO] — 

Cwfi»Oi  + C1(1Hi„  — CjoHwOj, 
and  the  latter  compound,  by  the  action  of  nascent 
hydrogen,  is  partially  converted  into  the  compound 
C^HijO],  isomeric  with  capric  alcohol. 

Bertagnini  has  shown  that  by  heating  chloride  of 
acetyl  in  a sealed  tube  with  benzylic  aldehyde  to  about 
i zo°  C.  for  a number  of  hours,  cinnamic  acid  is  produced. 

Here  the  chloride  of  acetyl,  having  a strong  attraction 
for  water,  at  length  decomposes  the  aldehyde  in  tho 
manner  represented  by  tho  equation — 

C..H.O,  — C,4H4  + HjO,. 

At  the  instant  of  decomposition  of  the  aldehyde  chloride 
of  acetyl  is  converted  into  acetic  acid,  and  the  hydro- 
carbon CuHt  combines  with  the  acetic  acid  with  the  for- 
mation of  cinnamic  acid— 

Ctnnnalc  acid. 

0,11,0,  + C„H,  « CttH,0,. 

It  appears  also  that  the  hydrocarbons  C^H,,  + , when  in 
the  nascent  state  may  combine  with  some  compounds. 
This  at  least  appears  to  be  the  explanation  of  the  reaction 
by  which  Frankland  and  Duppa  have  obtained  several 
isomers  of  leucic  acid  and  its  homologues  by  the  action 
of  xino  ethyl  and  zinc  methyl  on  various  oxalic  ethers. 

Let  us  take  the  cose  first  investigated— viz.,  the  action 
of  zine  ethyl  on  oxalic  ether. 

To  simplify  the  explanation  we  will  first  suppose  the 
reaction  to  take  place  on  oxalic  acid. 

In  the  first  place  the  oxalic  acid  is  reduced  to  Debus' 
glyoxalic  acid,  and  a portion  of  the  zinc  ethyl  is  con- 
verted into  ethylate  of  zinc — 

Glyoxalic  add. 

C,H,0,  — O,  ■=  C,H,0,. 

Frankland  finds  that  the  addition  of  water  is  neces- 
sary to  complete  the  reaction.  By  the  action  of  water 
on  zine  ethyl,  hydride  of  ethyl  is  produced. 

Zn,(C,H,)>  + H,Oj— ZnjOj  + »C,HSH. 

The  hydride  of  ethyl  when  in  the  nascent  state  com- 
bines with  tho  glyoxalie  acid  with  the  formation  of 
bntylactic  acid. 

Butylactic  add. 

C,H,0,  4 C,H,B=C,HtO|. 

We  may  here  observe  that  Debus  has  shown  that  by 
the  action  of  nascent  hydrogen  (which  is  homologous 
with  hydride  of  ethyl)  on  glyoxalic  acid,  it  is  converted 
into  glycollic  acid  (which  is  homologous  with  butytactio 
acid).  ' To  take  now  the  case  of  oxalic  ether.  It  "is  first 
reduced  by  the  action  of  tho  zine  ethyl  to  ethylglyoxalic 
ether, 

Ct08(C,Hj)2 — Oj  » C40,(C4H,)„ 
which  by  combination  with  nascent  hydride  of  ethyl  is 
converted  into  ethylbutylactic  other,  analogous  to  ethj- 
lactic  ether. 

Kthylbutylactio  acid  C;H;10,  is  isomeric  with  leucic 
acid.  A similar  explanation  applies  to  the  other  reac- 
tions, as  of  zinc  methyl  on  oxalate  of  methyl,  &c. 


If  zinc  ethyl  were  added  drop  by  drop  to  nn  aqueous 
solution  of  oxalic  acid,  probably  no  reduction  of  the 
latter  would  take  places  but  it  would  be  converted  by 
combination  with  nascent  hydride  of  ethyl  into  the  acid 
C„H,0,  homologous  with  glyeerie  acid  CeH,0,  and  with 
glyoxyiie  acid,  C,H,0,. 

If  this  explanation  of  the  reaction  be  the  true  one, 
the  nascent  hydrides  of  methyl,  ethyl,  &c.,  produced  by 
the  regulated  action  of  water  on  zinc  methyl  and  zinc 
ethyl,  &c.,  will  be  capable  of  being  applied  extensively 
in  organic  synthesis.  Thus,  just  as  by  the  combination 
of  carbonic  anhydride  with  nascent  hydrogen  formio 
acid  is  produced,  so  it  might  be  found  ppssible  to  effect 
the  combination  of  carbonic  anhydride  and  the  nascent 
hydrides  of  methyl  and  ethyl,  with  the  production  of 
acetio  and  propionic  acids.  Again,  by  the  combination 
of  nascent  C,H,  with  (glyoxal  C,H,Ot>  an  isomer  of 
butyric  acid  homologous  with  Church’s  isomer  of  acetio 
acid*  wonld,  perhaps,  be  produced ; also  methylethyl- 
amine  by  the  combination  of  nascent  C,H4  with  hydro- 
cyanic acid,  &c. 

Msthylcttivtamlna. 

iG',H4  + C,NH=C4H,N. 

I shall  not  pursue  these  speculations  further ; enough 
has  been  said  to  show  the  extensive  developments  of 
which  the  methods  of  synthesis  enunciated  in  this  paper 
are  capable. 

For  the  oontinnation  of  the  experiments  described  in 
this  paper,  a grant  from  the  British  Association  has  been 
placed  at  my  disposal. 

Tho  experiments  were  made  in  the  laboratory  of  the 
University  of  Edinburgh,  with  the  kind  consent  of  Pro- 
fessor Playfair. 

Grantham,  October  17. 

Errata. — The  reader  is  requested  to  make  the  follow- 
ing corrections  in  the  portion  of  Mr.  Catton’s  paper  in 
the  Chemical  News  of  October  19: — Page  106. — First 
column,  line  24  (from  top),  dele  “ A part  of.”  Second 
column,  lines  48  and  49,  for  “carbonic  acid,”  read 
“carbon.”  Page  *07. — First  column,  line  44,  after 
" the  residue,”  insert  the  tcorde  “ which  had  a strong 
sudorific  odour."  Second  column,  line  13,  for  "gave, 
read  “give.”  Second  column,  lines  10,  »j,  14,  31, 
for  a read  4 — i.e.,  for  “ CiiH„CaO«.CajO„”  read 
“ Ci3HuCa04.Ca40j  1 " and  for  “ CuHuCuOa,”  read 
» CnH„Ca04.” 


On  Chrysen,  by  John  Galletly. 

This  body  was  first  discovered  by  Laurent,  and  is  now 
pretty  well  known.  It  is  obtained  from  various  sources 
by  destructive  distillation,  but  is  probably  best  known 
as  got  from  coal  tar.  It  is  well  described  in  tho  latest 
edition  of  Fownes'  Chemistry  as  a “ pure  yellow  crys- 
talline powder,  which  fuses  by  heat,  and  sublimes 
without  much  decomposition,  &c.”  1 have  found  it  also 
to  bo  a substance  which  is  abundantly  obtained  by  dis- 
tilling coal  at  a low  temperature.  It  likewise  shows 
itself  in  the  distillation  of  moat  shales.  Towards  the 
end  of  the  distillation  of  the  crude  oil  it  is  to  be  observed 
in  the  worm  pipes,  very  often  in  considerable  quantities, 
exactly  as  when  coal  tar  is  distilled.  Its  composition  as 
obtained  from  paraffin  oil  agrees  exactly  with  the 
formula  C,jH4  as  usually  written.  I observe  this  is 
doubled  in  Streckei-’s  German  edition  of  Kegnault ; but 
form  a compound  I have  prepared  of  chrysen  with  picric 

• Thia  Iftomcr  of  acetic  acid  would  probably  be  produced  by  the 
action  of  noficcnt  hydrogen  on  glyoxol. 
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acid  it  appears  that  it  ought  to  be  tripled*  This  com- 
pound is  easily  got  by  dissolving  with  heat  the  chrysen 
and  picric  acid  in  Uoghead  naphtha,  filtering  and  leav- 
ing to  cool.  It  forms  groups  of  long  crystalline  needles 

Itiiey  may  I'alf  an  inch  long)  on  thoeidcs  ofthc  ^7^16  to  send  you  soon  a more  par- 

glass,  ami  of  a fine  reddish-brown  colour.  tinokr  account  of  this  substanee,  and  also  of  some 


conclusion  1 have  arrived  at.  I may  atate,  howeter,  that  1 
have  obtained  a solid  compound  from  coal  distilled  iti 
low  temperature,  resembling  paraffin  in  appearance,  tat 
not  melting  till  near  the  boiling  point  of  water.  Itts 
possible  that  pyren  may  bo  a higher  homologueof  this 

r _ . . , v Li.  nr.n,l  mu  annn  a mare  rear. 


it  rsiemble*  the  analogmi*  compounds  got  by  Fritschc  | ticu ^ar  a^°lj”un(jB 
with  picric  acid  and  benzol,  napthaUn  and  paranaphtluv-  I Norway. 


i pier..  ..... 

line.  The  chrysen  compound  yielded  from  3070  grains 
15*10  chryacn  cquul  to  50' 1 percent.  1 he  theory  for 
tho  formula  C«IIU+  C^U^NO^O,  requires  +9*9 
per  cent.  , 

it  will  be  ston  that  this  is  the  first  term  of  another 
lerics  of  substances  in  Kckule’s  arrangement  a!  organic 
Wlicit,  which  differs  from  paranapht haline  by  CgUo. 
Tho  following  is  a table  of  these  first  terms  as  fur  as  at 
present  known ; perhaps  tho  crystallisable  benzol  l» 
the  proper  analogue  of  the  higher  terms,  and  from  the 
.high  melting  and  distilling  point  of  chrysen,  and  its 
leaving  charcoal  when  sublimed,  it  is  not  jinUkely  that 
a higher  hydrocarbon  of  this  class  is  not  to  bo  hooked  for. 
The  fusing  point  of  chrysen  stated  in  the  tahfiNJ"1)' 
own  determination,  and  a little  higher  than  its  melt? 
point  ns  generally  represented. 

Melting  points. 

Ethylen  . . C»H4 

Benzol  . . C,;H^  freezes  al>out  . jicF, 

Kaplithaliu  . C^Hg  M i75°F. 

Famuaphtlialin . C^H,0  „ 4 i6°F. 

Chrysen  . . Cj*H,i  ,,  470c’F. 

These  bodies  exhibit  a beautiful  gradation  in  their 
properties.  The  large  crystalline  plates  of  naphthalin 
when  sublimed  ore  not  m arly  so  large  in  parunaphtlm- 
ltn,  and  still  smuller  in  chrysen.  Pat  annphthalin  is  got 
in  crystals  from  solution,  chrysen  only  as  a fine  yellow 
powder;  it  may  appear  crystailino  under  the  microscope. 
It  is  the  same  with  regard  to  solubility  ; chrysen  is  very 
much  less  soluble  than  paranaphthalin  in  any  common 
solvent  of  hydrocarbons,  and  the  latter  mnch  less  than 
naphthalin.  The  whole  of  the  substances  in  the  table 
above  are  likewise  similarly  acted  on  by  nitric  acid, 
vitriol,  chlorine,  &c.  They  all  volatilise  readily  long 
before  they  reach  their  true  boiling  point,  and  have  like- 
wise the  property  of  being  carried  much  further  along 
tho  cooling  worm  pipe  than  their  condensing  points 
would  lead  us  to  expect.  The  volatilising  and  condens- 
ing of  this  class  of  bodies  ia  still  not  well  understood. 

Ethylcn  is  understood  to  be  obtained  more  abundantly 
from  coal  at  a low  than  at  a high  temperature. 
B.mzol  is  known  to  be  got  from  coal  at  both  temperatures. 
1 have  not  heard  of  its  being  obtained  from  coal  distilled 
at  a black  heat,  which  is  said  to  be  a manufacturing  pro- 
cess. Naphthalin  has  only  been  obtained  at  high  tem- 
peratures, so  fur  as  we  know' at  present.  Paranaphthaline, 
usually  got  from  coal  tar,  1 believe  I have  obtained  from 
certain  dull  looking  cnnnel  coals  at  a low  temperature, 
hut  at  present  cannot  present  any  evidence  of  this  state- 
ment. Chrysen  is  obtained  at  both  temperatures; 
naphthalin  seems  to  be  the  only  body  in  the  table  which 
a low  tempi  rnture  does  not  produce,  but  I hope  to  be 
be  tter  satisfied  on  this  point  before  the  winter  is  over. 

Laurent’s  pyren,  I am  inclined  to  think,  was  merely 
chryst-u  containing  an  udmixturc  of  poruffin  ; its  coiu|ki- 
sition  and  properties  would  agree  well  with  this  suppo- 
ai  ion,  and  from  the  difficulty  1 have  sometimes  expe- 
rienced in  separating  paraffin  from  chrysen,  this  ia  the 


* I «to  ti  .t  Lnnw  whether  It  hua  t>e«ii  tvi»i»rk«'.l  that  mriirno, 
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On  the  Synthesis  of  Butyric  and  Caproic  Acids.' 

In  this  and  a previous  number  of  the  CHEMICAL  Nim 
will  be  found  a paper  by  Mr.  Cation,  “ On  the  byntbesa 
of  Butyric  and  Caproic  Acids.”t  This  paper,  which.u 
road  at  the  Bath  meeting  of  the  British  Association, 
would  form  a very  important  addition  to  organic 
chemistry  if  the  result  at  which  ita  author  armes  wi 
properly  established.  .....  ■ _ 

Wc  are  bound,  however,  to  state  that  the  oxpenmeati 
detailed  in  the  paper  establish  nothing  beyond  disregard 
on  the  part  of  the  author  of  the  ordinary  methods  sad 
requirements  of  modern  chemistry.  > 

whir.  Cattail’s  way  of  recognising  butyric  and  esptove 
is  as  folio wb  : — ... 

acl n precipitate  on  adding  subaeetato  of  l«d 
He  obtains  teg,jng.  This  precipitate  u i* 

to  the  solution  ho-s*  .j  decomposed  by  sulphaivttrf 
pended  in  water  nnuwK  rc8ultin.  Hquld  then  hetisi 
hydrogen,  filtered,  and  th£S«  c carrent  of  air. 
and  subjected  to  the  action  ol  ot«=nja  golution  tot* 
To  Mr.  Catton's  great  joy,  he  hne*  q>(,e  0Ci<J  OT 
“ considerably  acid  to  test  paper.  «asu.;c  gm  set 
thus  obtained  were,  therefore,  not  acefllla 
acids  produced  in  the  process.”  thoprwess' 

It  will  at  once  occur  to  our  readers  that  ‘\  laiidmWf 
by  which  Mr.  Cotton’s  solution  became  "ocKign.isil 
acid”  was  oxidation  of  the  sulphuretted  hydrWtaicsbd. 
that  one,  if  not  the  only  " new  acid,”  was  su  Ipbl^fc"  »« 
This  solution,  “considerably  acid  to  test  papeMd,  fr 
next  neutralised  with  caustic  potash,  cvaporatelk, is 
tcred,  and  mixed  with  solution  of  nitrate  of  silve^ 
which  it  determined  a precipitate  of  silver  salt, 
determinations  of  silver  in  this  precipitate  gave  51'; 
per  cent.,  and  “ 52'joooi  ” per  cent,  of  silver  (tho  lsttl 
determination  being  made  on  41  milligrammes  of  saltJ.V 
The  quantity  of  silver,  contained  in  pure  butyrate  o\ 
silver  is  15*38  per  cent. 

Mr.  Cation’s  conclusion  from  all  this  is  “ that  the 
acid  solutions  consisted  principally  of  an  acid  having 
the  same  molecular  weight  as  butyric  acid  mixed  with  1 
acids  containing  a higher  percentage  of  carbon.”  , 

It  is  almost  unnecessary  to  remark  that  these  facts 
by  themselves — in  tho  absence  of  any  proof  that  the 
organic  acid  was  volatile  or  had  an  acid  reaction,  and  in 
the  absence  of  an  organic  analysis,  and  of  all  data  for 
determining  whether  tho  supposed  organic  acid  was 
single  or  a multitude  of  acids — prove  the  presence  of 
any  one  of  several  thousand  possible  organic  acids  gait* 
as  much  as  the  presence  of  butyric  acid. 

Arrived  at  this  stage  of  the  investigation,  the  idea 
seems  to  strike  Mr.  Cotton  that  it  might  be  well  to 
attempt  a separation  of  these  acids,  lie  prepares  s 
fresh  lot  of  the  solution  assumed  to  contain  bulyiicscid, 
makes  a lead  salt  as  beforo,  and  decomposes  with 
phuretted  hydrogen. 

Alter  saturating  the  acid  with  lime,  nnd  taking  step* 
to  ensure  the  absence  of  excess  of  lime,  he  evaporates 
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down  the  solution.  During  thif  evaporation,  he  is  sur- 
prised to  observe  that  a precipitate  (probably  consisting, 
at  least  in  part,  of  aulphate  of  lime)  makes  itu  appear- 
ance. Ultimately  he  gete  a lime  Balt,  and  determines 
the  percentage  of  calcium  to  be  19*311*.  'lhis  deter- 
mination he  makes  by  converting  the  salt  into  a car- 
bonate. After  making  the  remark  that  butyrate  of 
calcium  contains  18*6915  per  cent,  of  calcium,  ho  pro- 
ceeds 

« The  excess  in  the  quantity  of  carbonate  found  was, 
no  doubt,  due  to  the  presence  of  a small  quantity 
of  carbon,  which  would  be  expelled  on  heating  the 
carbonate  with  concentrated  sulphuric  acid,  and  then 
converting  it  into  sulphate.”  Operating  in  this  manner, 
he  reduced  his  percentage  of  calcium  to  18*6636. 

Now,  eyary  cnemist  knows  that  an  estimation  of  lime 
made  as  carbonate  is  liable  to  contain,  not  excess  of  car- 
bonic acid,  bat  excess  of  lime. 

In  fine,  thia  paper  of  Mr.  Catton’s,  although  read 
before  tho  British  Association,  is  utterly  destitute  of  any 
scientific  value. 

We  have  deemed  it  to  be  necessary  to  make  these 
remarks  partly  on  account  of  a circumstance  which  has 
recently  come  to  our  knowledge.  The  Jahresbericht  for 
1863  records  a research  of  Mr.  Catton’s  on  a kindred 
subject  and  of  a kindred  character. 


PHARMACY,  TOXICOLOGY,  Ac. 

On  Commercial  Bromide  of  Potassium, 
by  W.  T.  Fewtbell. 

The  use  of  bromideof  potassium  as  a remedial  agent  has  of 
late  greatly  increased,  and  it  is  now  administered  in  very 
large  doses.  Recently  it  has  been  observed  that  the  use 
of  the  remedy  has  been  occasionally  followed  by  symptoms 
of  iodiem,  or  the  peculiar  affections  whieh  are  sometimes 
produced  by  excessive  doses  of  iodine  or  iodide  of  potas- 
sium. As  no  such  effects  have  been  observed  to  follow 
the  exhibition  of  bromide  of  potassium,  the  circumstance 
gave  rise  to  a suspicion  that  some  specimens  of  the 
bromide  are  adulterated  fthe  present  difference  in  the 
price  of  bromine  and  iodine  justifies  this  term)  with 
iodide  of  potassium.  I accordingly  procured  a sample  of 
the  salt  for  examination.  It  was  labelled  “ Bromide  of 
Potassium  {French).”  It  was  a well  crystallised  salt, 
the  crystals  being  perhaps  rather  more  opaque  than 
those  of  the  pure  bromide.  A qualitative  examination 
at  once  revealed  the  presence  of  n considerable  propor- 
tion of  iodine;  and  quantitative  analysis  showed  that  the 
amount  present  corresponded  to  10  per  cent,  of  iodide  of 
potassium.  This  adulteration  deserves  the  serious  atten- 
tion of  pharmaceutists  and  medical  men,  who  will  do 
well  to  test  all  samples  of  bromide  they  receive.  A 
solution  of  the  salt  mixed  with  a littfo  mucilage  of 
starch  should  not  exhibit  any  blue  colour  011  the  addition 
of  solution  of  chlorine. 


Indestructible  Writing. — Lucas  proposes  for  this 
purpose  an  ink  composed  of  ao  grains  of  sugar  dissolved 
in  30  grains  of  water,  to  which  is  added  a few  drops  of 
concentrated  sulphuric  arid.  Upon  heating  this  mixture 
the  sugar  becomes  carbonised,  and  when  applied  to  the 
paper  leaves  a coating  of  carbon  which  cannot  be  washed 
off  This  stain  is  rendered  more  permanent  by  the  decom- 
posing action  of  the  acid  itself  upon  the  paper,  and  thus 
made,  it  resists  the  action  of  chemical  agents.  The  paper 
should,  after  drying,  be  passed  through  a weak  alkaline 
solution  to  remove  excess  of  acid. — Breslauer  Getccrbebl. 
N.  Jahrb.  rh.  xx.  330. 
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Professor  A.  W.  Williamson,  Fh.D.,  F.R.S.,  President , 
in  the  Chair. 

In  concluding  our  report  of  this  meeting  we  present  an 
abstract  of  the  paper  read  by  Mr.  William  Baker,  of 
Sheffield,  which  appeared  to  excite  a good  deal  of  interest, 
and  led  to  further  discussion.  The  communication  was 
entitled,  “ On  the  Existence  of  Nitrogen  in  Steel,'1  by 
Graham  Stuart,  F.G.B.,  F.C.S.,  and  William  Baker, 
F.C.S.,  Associate  of  the  Royal  School  of  Mines,  tho 
authors  having  proposed  to  undertake  some  experiments 
with  the  view  of  procuring  data  towards  the  solution  of 
the  vexed  question  “ Is  nitrogen  an  essential  constituent 
of  steel  ? " and,  if  so,  for  the  purpose  of  showing  whether 
its  presence  in  greater  or  less  quantity  could  be  held  to 
account  for  the  difference  in  quality  of  various  kinds  of 
steel.  With  this  intention  the  authors  operated  upon  a 
number  of  characteristic  samples  both  of  iron  and  steel, 
including  cast  steel,  blister  steel,  and  the  well-known 

mark  Bessemer  steel ; spieyeleisen,  a kind  of  iron  now 
JB., 

used  to  a considerable  extent  for  further  carburising  steel 
during  the  ordinary  process  of  refining ; wrought  iron  of 
English  manufacture,  and  the  same  converted  into  steel 
by  being  heated  to  redness  in  a current  of  carbonic  oxide 
gas.  The  form  of  apparatus  employed  has  been  varied 
considerably  during  the  progress  of  the  experiments,  but 
the  general  plan  of  investigation  has  remained  uniform 
throughout,  and  the  alterations  have  only  been  intended 
to  secure  more,  completely  the  fulfilment  of  those  con- 
ditions which  were  found  to  be  absolutely  indispensable 
to  obtaining  a correct  result.  Those  conditions  may  be 
briefly  stated  as  consisting  either  in  tho  total  exclusion  of 
nitrogen,  in  every  shape  and  form,  from  the  apparatus  and 
the  gas  used,  or,  as  was  found  sometimes  even  more  satis- 
factory, in  the  employment  of  such  a modification  of  the 
apparatus  as  would  admit  of  estimating  what  quantity  of 
the  nitrogen  obtained  was  due  to  any  sources  other  than  the 
steel  under  examination.  The  general  method  of  experi- 
menting was  as  follows:— Hydrogen  purified,  and  more  or 
less  dried,  was  passed  over  the  steel  or  other  substance 
under  examination,  heated  to  full  redness,  and  was  then 
conducted  into  a Wilt’s  nitrogen  apparatus,  where  tho 
ammonia  generated  by  its  passage  over  the  red-hot  steel 
was  absorbed  in  a standard  solution  of  sulphuric  acid,  and 
its  amount  afterwards  estimated  by  volumetric  analysis. 
It  was  then,  of  course,  easy  to  deduce  by  calculation  the 
quantity  of  nitrogen  contained  in  the  steel.  In  the  first 
experiments,  no  means  were  taken  specially  to  exclude  or 
make  allowance  for  the  nitrogen  that  might  be  present  as 
air,  either  mixed  with  the  hydrogen  in  the  gasometer  or 
in  the  tubes  of  the  apparatus  before  the  commencement 
of  the  experiment ; reliance  being  placed  in  the  former 
case  upon  the  hydrogen  being  prepared  with  such  care  as 
to  insure  its  purity,  and  in  the  latter  upon  the  gas  being 
passed  through  the  apparatus  for  a sufficiently  long  interval 
of  time  to  sweep  out  the  air  contained  in  it  previous  to 
the  experiment  being  commenced.  The  above  remarks 
apply  particularly  to  the  experiments  numbered  1 to  11 
inclusive,  in  which  the  apparatus  used  consisted  merely  of 
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— I.  A solution  of  potaasa ; a.  Column  of  pumice  satu- 
rated with  sulphuric  acid;  3.  A U drying  tube  of  chloride 
of  calcium ; 4.  The  analysis  tube ; 5.  Will’s  nitrogen 
bulbs  charged  with  standard  acid.  The  steel  in  all  the 
experiments  was  used  either  in  the  form  of  fine  powder 
(passed  through  a muslin  sieve)  filings,  grains  (the  size  of 
ordinary  shot) ; or  strips,  about  3 to  4 inches  long,  \ inch 
to  $ inch  wide,  and  about  A>th  to  j£$th  inch  in  thickness. 
The  passage  of  the  gas  through  the  potash-bulbs  varied 
from  the  rate  of  50  to  150  bubbles  per  minute,  and  was 
continued  after  the  heat  was  withdrawn  until  the  assay 
tube  was  quite  cold.  Table  I.  exhibits  the  result  of  the 
first  eleven  experiments  just  mentioned ; by  a reference  to 
which  it  will  be  noticed  that  in  all  these  instances,  except- 
ing No.  z,  nitrogen  was  obtained,  though  varying  in 
quantity  from  *007  to  *068  per  cent. 

Table  I. 


No.  of 
expori- 
mont.  ! 

Description  and  state  oi  ] 
ft  t eel  employed. 

Quantity  of 
steel. 

Duration 
of  export 
meat. 

N.  ob- 
tained, 
per  cent. 

JB.  BILster  steel,  in  grains 

50  000  grin 

t hour. 

06S 

a. 

Ditto 

15  000  „ 

1 „ 

oco 

!■ 

Ditto 

15  000  „ 

1 „ 

*0*91 

6. 

Ditto 

u ms  » 

„ 

•CIO 

7- 

8. 

Cast-steel,  In  strips 
Ditto 

17  9P7  *, 

18*4X5  „ 

1!  " 

*0*7 

•018 

9* 

Betuemcr  steel.  In  filing  ; 

50*000  „ 

* it 

•on 

11. 

Ditto 

557*1  .. 

>j  .. 

•007 

These  experiments  were  considered  as  merely  preliminary, 
and,  judging  from  the  experience  afterwards  obtained,  the 
authors  reject  altogether  Nos.  1,  3,  6,  and  7,  from  the  nitro- 
gen obtained  being,  at  all  events,  in  part,  derived  from 
other  sources  than  the  steel ; most  probably  from  some  air 
lingering  in  the  apparatus  when  the  experiment  was  com- 
menced ; and  when  the  comparatively  large  quantities  of 
nitrogen  obtained  are  taken  into  account,  there  can  be  but 
little  doubt  that  this  source  of  error  vitiated  the  results  in 
all  these  instances.  Experiment  No.  z demands  a special 
notice.  It  seems  to  have  given  what  must  now  be  looked 
upon  as  an  accurate  result ; however,  as  it  was  only  the 
second  experiment  of  the  kind  that  the  authors  had  made, 
they  did  not  feel  justified  in  laying  any  very  great 
stress  upon  it,  although,  on  referring  to  their  note-book, 
they  could  not  find  any  further  reason  to  doubt  its  accu- 
racy. In  experiments  Nos.  8,  9,  and  n the  amount 
of  nitrogen  found  had  materially  decreased.  This 
may  probably  have  arisen  from  the  precautions  requisite 
to  insure  an  accurate  result  becoming  better  understood, 
and  especially  to  extra  caro  being  taken  in  preparing  the 
hydrogen,  and  in  driving  out  the  air  from  the  apparatus 
more  completely  before  commencing  the  experiments.  On 
comparing  all  these  experiments  generally  together,  a 
gradual  but  unmistakeable  decrease  in  tne  amount  of 
nitrogen  was  at  once  apparent.  This  appeared  strange, 
and  aroused  a suspicion  that  possibly  much,  if  not  all  of 
it,  might  be  due  to  other  sources  than  the  metal  under 
examination,  and  it  was  evident  that  more  careful  experi- 
ments were  necessary  to  arrive  at  a perfectly  correct  result. 
It  was  then  determined  to  try  if  the  nitrogen  present  in 
the  apparatus  could  not  be  entirely  removed,  so  as  to 
insure  the  hydrogen  arriving  at  the  assay  tube  in  a state 
of  absolute  freedom  from  this  impurity.  The  best  method 
of  doing  this  seemed  to  be  to  convert  it  into  ammonia, 
and  to  absorb  it  in  this  state  by  dilute  acid,  and  the  appa- 
ratus was  accordingly  modified  thus  : — • 

1.  Flask  containing  potash  as  before. 

z.  Tube  filled  with  soda  lime  at  a red  heat,  and  about 
six  inches  in  length. 

3.  Dilute  sulphuric  acid. 

4.  Assay  tube. 

5.  Will’s  nitrogen  bulbs  filled  with  standard  acid. 

The  distance  between  the  sulphuric  acid  and  the  steel  was 
made  as  short  as  possible,  with  the  view  of  reducing  to  a 
minimum  the  quantity  of  air  it  would  contain,  and  the 


further  precaution  was  taken  of  passing  the  gas  over  the 
soda-lime  for  some  time  before  the  steel  was  heated.  It 
will  thus  be  seen  that  if  any  nitrogen  was  present,  either 
in  the  hydrogen  or  in  the  apparatus  it  would  become  con- 
verted into  ammonia  by  passing  over  the  soda-lime,  which 
passing  onwards  would  be  absorbed  by  the  sulphuric  acid. 
There  would  now  remain  only  the  small  space  above  the 
liquid  in  the  sulphuric  acid  bottle,  and  the  short  and 
narrow  tube  between  it  and  the  assay- tube  in  which  any 
air  could  lodge,  to  vitiate  the  results.  With  this  arrange- 
ment, experiments  13  to  17  were  made.  No.  13  and  14 
were  made  upon  cast  steel  in  thin  strips  similar  to  those 
previously  described,  and  Nos.  15  and  17  upon  spieyeUUen 
crushed  to  powder  in  a steel  mortar  and  passed  through 
a fine  muslin  sieve.  It  will  be  noticed  by  a reference  to 
table  No.  z that  considerable  quantities  of  these  substances 
were  used,  but  in  only  one  case  was  any  nitrogen  detected. 
This  was  in  No.  15,  upon  spiegeleisen,  but  there  seems  to 
be  some  doubt  respecting  the  accuracy  of  this  experiment 
and  it  appeared  likely  that  the  assay-tube  was  heated 
before  the  air  was  entirely  expelled  from  it,  and  as  in  the 
subsequent  experiments  upon  the  same  substance  none 
gave  any  nitrogen  whatever,  it  is  probable  that  this  or 
some  other  error  must  have  crept  in. 


Table  II. 


No.  or 
experi- 
ment j 

Kind  and  state  of  sub- 
stance employed. 

Quantity 
used.  - 

Duration 
of  expert-  ’ 
meat 

*?•  1 

*4-  | 

'5  1 
17.  1 

,04*1  steel  in  stripe  . 

Do.  do. . • • 

Spiegeleisen  in  fine  powder 

*o  j8|  ,” 
10*000  „ 

1 hour 
T 

1 hours 
t hour 

*000 

*000 

x.15 

■000 

In  all  these  experiments  the  gas  issuing  from  the  sods- 
lime  tube  was  tested  for  ammonia  by  placing  small  piece* 
of  reddened  litmus  paper  in  the  narrow  tube  leading  from 
it  into  the  sulphuric  acid  bottle.  They  invariably  gave 
indications  of  its  presence,  and  traces  of  it  could  be  found 
even  after  the  hydrogen  had  been  passing  through  for 
more  than  an  hour.  The  assay-tube  was  never  heated 
until  these  traces  had  entirely  disappeared.  .In  the  next 
series  of  experiments  that  were  made,  the  soda-lime  tube 
was  dispensed  with,  and  no  means  weTe  taken  to  absorb 
the  nitrogen  in  the  apparatus.  The  hydrogen  was  prepared 
with  every  possible  precaution,  however,  and  was  pawed 
direct  from  the  gas-holder  into  the  assay-  tube  without 
any  intervening  apparatus  except  a wash-bottle  filled  as 
full  as  practicable  with  a solution  of  protosulphate  of  iron, 
made  slightly  alkaline  with  potash.  As  short  an  appa- 
ratua  as  possible  was  used,  and  the  hydrogen  passed  through 
it  for  a long  time  before  heat  was  applied  to  the  assay-tube, 
the  object  being  to  reduce  the  amouut  of  air  contained  in 
the  apparatus  to  the  least  possible  quantity,  and  to  com- 
pletely sweep  it  out,  so  as  to  prevent  the  nitrogen  it  con- 
tained interfering  with  the  result.  The  protosulphate  of 
iron  was  intended  to  absorb  any  oxygen  that  might  be 
present,  it  being  frequently  found  that  the  steel  was  slightly 
oxidised  when  the  experiment  was  ended.  It  was  replaced 
for  experiments  Nos.  51  and  51  by  a solution  of  oxide  of 
lead  in  potash.  This  was  used  to  absorb  hydroaulphuric 
acid,  a small  quantity  of  which  was  given  off  during  some 
of  the  experiments.  This  method  was  found  to  answer 
very  well  in  practice,  although,  of  course,  open  to  the 
objections  which  have  been  slated  before ; very  great  care 
was,  however,  requisite  in  making  the  experiments,  but 
when  sufficient  attention  was  given,  the  results  might  be 
relied  upon.  In  table  No.  3 a detailed  account  of  the 
experiments  made  with  this  arrangement  is  given  ; a glance 
at  it  will  show  that  in  the  whole  series  no  amount  of 
nitrogeu  was  obtained  that  could  be  considered  of  any 
importance,  even  with  the  possible  chance  of  the  error* 
previously  pointed  out.  The  authors  submit  that  th 
negative  results  obtained  in  these  instances  arc  very  stron 
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evidence  th.t  nitrogen  is  not  »n  essential  constituent  of 
steel. 

Tabls  in. 


Kind  snd  sUteof  steel  Quality  £in*Si 

'sst-  «*•  f»2T*  Jfsi 


In  the  succeeding  experimenta  an  important  alteration 
was  made  in  the  apparatus,  which  requires  to  be  shortly 
described.  Two  tubes,  one  containing  the  steel  to  be 
operated  upon  mixed  with  soda-lime,  and  the  other  con- 
taining soda  lime  only,  were  placed  side  by  side  in  the 
same  furnace,  and  heated  to  the  same  temperature,  whilst 
the  hydrogen  was  passed  from  the  same  gas-holder 
through  both,  the  current  being  so  regulated  that  an  equal 
quantity  passed  through  each  tube  in  a given  time.  Pre- 
viously to  its  entering  the  tubes  the  hydrogen  was  washed 
by  passing  successively  through  solution  of  potassa  and 
dilute  sulphuric  acid,  and  in  some  cases  was  partially 
dried  by  passing  through  concentrated  sulphuric  acid  im- 
mediately before  its  entrance  intq  the  steel  and  soda- 
lime  tubes.  The  first  of  these  was  made  upon  cast  steel 
filings,  6-3 <5  grm.  of  which  were  taken  and  intimately 
mixed  with  6*3  grm.  of  soda-lime,  the  same  weight  of 
soda-lime  alone  being  placed  in  the  second  tube.  Both 
were  heated  to  full  redness  for  two  and  a-half  hours.  No 
nitrogen  was  obtained.  The  whole  of  the  series  were 
made  in  a precisely  similar  manner,  Nos.  15,  30,  and  36 
upon  cast  steel  in  filings,  and  Nos.  3*,  33,  34,  and  37 
upon  JTB.  blister  steel,  and  iron  of  the  same  brand.  A. 
reference  to  the  following  table  will  show  the  results 
obtained : — 


It  was  invariably  found  that  the  greater  part  of  the 
nitrogen,  in  those  cases  where  any  was  obtained,  was  given 
off  in  the  early  part  of  the  operation,  and  that  towards 


the  end  no  indication  could  be  found.  It  appeared  very 
probable  from  this  circumstance  that  in  those  instances  the 


nitrogen  was  supplied  by  the  air  in  the  apparatus.  Having 
given  a full  description  of  the  methods  of  experimenting, 
the  authors  next  direct  attention  to  the  different  kinds  of 


steel  and  iron  employed,  and  the  quantity  of  nitrogen  ob- 
tained from  each.  Excluding,  for  the  reasons  previously 

Jiven,  the  first  five  experiments,  there  are  four  made  upon 
B.  blister  steel,  and  iron.  Of  these,  two,  Nos.  32  and  33, 
gave  absolutely  no  nitrogen ; whilst  the  others.  Nos.  34 
and  37,  gave  only  *004  and  *oio  per  cent.,  quantities 
which,  in  their  opinion,  were  due  to  the  sources  of  error 
before  mentioned.  Taking  the  average,  *0036  per  cent, 
is  obtained,  an  amount  which  is  too  small  to  be  considered 


of  any  moment.  These  experiments  were  all  made  upon 
the  same  sample  in  the  state  of  filings.  Next  follow  ten 
experiments  upon  cast  steel.  These  were  made  partly  on 


cast  steel  in  the  form  of  strips  and  partly  as  filings.  In 
these  a remarkable  unanimity  is  observable  in  the  results, 
for  out  of  the  ten  eight  gave  no  indications  of  nitrogen 
whatever,  and  the  other  two  only  *018  and  -0023  per  cent., 
tho  average  of  the  whole  being  -002  per  cent.,  an  amount 
which  may  be  considered  as  quite  inappreciable  in  in- 
fluencing  the  quality  of  steel.  Then  come  two  experiments 
on  Bessemer  steel ; both  these  show  nitrogen — one  to  the 
amount  of  *007  per  cent.,  and  the  other  *011  per  cent.  In 
both  these  cases  large  quantities  (50  to  5$  grms.)  were 
used,  and  it  may  be  possible  that  this  peculiar  kind  of 
steel  contains  some  small  quantity  of  nitrogen ; though, 
even  in  this  case,  it  would  not  affect  its  quality,  being 
most  likely  an  accidental  constituent,  formed  during  the 
process  of  manufacture,  from  the  stream  of  air  driven 
through  the  molten  iron  forming  some  compound 
in  it  analogous  to  that  which  nitrogen  forms  with 
titanium,  and  which  is  so  often  found  in  crude  pig- 
irons.  Then  follow  four  experimenta  upon  spiegeleiaen, 
which  show,  with  one  exception,  a total  absence  of  nitro- 
gen. One  of  these  must  be  particularly  alluded  to,  viz., 
No.  51,  in  which  80  grm.  were  submitted  to  experiment 
for  four  hours.  At  the  end  of  this  time  it  was  found  that 
no  nitrogen  whatever  had  been  eliminated.  The  authors 
look  upon  this  as  being  one  of  the  best  and  moat  conclusive 
experiments  they  have  made,  and  its  evidence  is  very 
strong  in  favour  of  the  conclusion  that  nitrogen  is  not 
present  essentially  in  steel.  The  two  experiments  which 
remain  to  be  mentioned  were  made  upon  iron  of  English 
manufacture,  of  very  soft  quality,  and  the  same  converted 
into  steel  by  heating  to  full  redness  in  a current  of  carbonic 
oxide.  In  both  cases  the  results  were  so  small  as  to  indi- 
cate mere  traces  of  no  importance.  After  reviewing  the 
whole  of  the  experimental  results  which  have  been  de- 
scribed, the  authors  adopt  the  conclusion  that  nitrogen 
does  not  exist  either  in  steel  or  in  iron  as  an  essential  con- 
stituent, and  cannot,  therefore,  be  made  use  of  to  explain 
the  different  commercial  qualities  of  those  substances. 
Taking  the  average  of  the  whole  series  of  experiments,  the 
proportion  of  nitrogen  amounts  only  to  ‘0033  per  cent.,  a 
result  which  the  authors  consider  to  be  of  no  practical 
value.  The  adhesion  of  air  to  the  surface  of  the  steel 
would  be  sufficient  to  explain  the  amounts  which  in  some 
instances  were  obtained,  and  in  experiments  carried  to 
such  a nicety,  this  source  of  error  must  not  be  overlooked, 
and,  taken  in  addition  to  that  arising  from  the  air  remain- 
ing in  the  apparatus,  small  as  its  amount  may  have  been, 
would  be,  nevertheless,  quite  sufficient  to  account  fully 
for  all  the  nitrogen  obtained.  It  was  not  to  be  expected 
that  in  a long  series  of  experiments  every  one  should  be 
equally  successful,  but  they  have  published  the  results, 
good  and  bad,  as  they  occurred,  rejecting  only  such  as 
contained  a manifest  and  palpable  error;  and,  in  summing 
up  the  whole  of  the  evidence,  the  authors  give  it  as  their 
opinion  that  nitrogen  is  not  an  essential  constituent 
of  steel  or  iron,  that  it  very  rarely  exists  in  them  even  os 
an  accidental  constituent,  and  that  it  has  nothing  what- 
ever to  do  with  the  respective  qualities  of  different  samples 
of  those  substances. 

The  President,  in  inviting  discussion  upon  the  subject 
of  Mr.  Baker's  communication,  referred  briefly  to  the 
difficult  nature  of  the  investigation,  and  the  necessity  for 
using  every  precaution  in  the  conduct  of  such  experiments. 

Mr.  Perkin  asked  the  lecturer  whether  he  had  assured 
himself  that  hydrogen  was  really  capable  of  abstracting 
nitrogen  from  iron  or  steel ; for  even  supposing  the  metals 
contained  this  element  as  an  essential  ingredient,  he 
doubted  whether  the  affinities  of  hydrogen  and  nitrogen 
were  such  as  to  permit  of  the  formation  of  ammonia  at  a 
high  temperature. 

Professor  Wawklyn  mentioned  the  result  of  some 
experiments  performed  by  Mr.  Dittmar,  of  Edinburgh,  upon 
MM.  Will  and  Varrentrap’s  method  of  estimating  nitrogen. 
According  to  his  experience,  it  was  shown  that  ammonia 
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was  resolved  into  its  constituent  gases  by  the  action  of  a 
degree  of  temperature  not  much  higher  than  that  usually 
employed  in  the  soda-lime  process. 

Hr.  Miller  said  there  was  no  doubt  regarding  the  pos- 
sibility of  decomposing  ammonia  by  heat ; this  happened 
especially  when  a curront  of  the  gas  was  passed  over  red- 
hot  iron  filings. 

Professor  Church  alluded  to  an  observation  of  M. 
Wohler,  who  found  that  the  nitride  of  boron  might  be 
heated  for  any  length  of  time  in  a current  of  pure  dry 
hydrogen  without  s tillering  decomposition;  but  if  the 
gas  be  passed  conjointly  with  the  vapour  of  water  ammonia 
was  at  once  formed. 

Mr.  Bakhs  replied  by  asserting  his  belief  that  steel  was 
permeable  by  gases  at  a high  temperature,  and  that  if  the 
specimens  of  metal,  whether  in  filings  or  rolled  strips, 
had  contained  nitrogen,  such  constituent  would  have  been 
expelled  in  the  form  of  ammonia.  Ilia  views  partly  re- 
ceived support  from  the  well-known  fact  that  it  was  pos- 
sible to  convert  iron  into  true  steel  by  heating  in  a current 
of  carbonic  oxide,  carhuretted  hydrogen,  or  cyanogen  ga*. 
He  would  remind  the  Society  of  the  circumstance  that  his 
experiments  were  merely  in  repetition  of  those  of  M. 
Fiemy,  and  that  they  were  negative  in  their  character.  , 
He  had  himself  endeavoured  to  produce  a nitride  of  iron 
for  the  purpose  of  investigating  its  properties,  but  hitherto 
without  result.  The  onus  lay  with  those  who  stated  that 
nitrogen  was  contained  in  steel  to  prove  that  such  a com- 
bination wus  really  decomposed  by  hydrogen.  For  him- 
self, he  believed  that  the  nitrogen  had  been  derived  from 
other  sources  extraneous  to  the  metal  operated  upon. 

The  President  said  there  could  be  no  doubt  that  a kind 
of  cementation  went  on  at  a high  temperature,  and  that 
the  steel  was  really  permeable  to  gases.  But,  supposing 
even  the  nitrogen  to  be  removed,  he  doubted  whether  it 
would  take  the  form  of  ammonia.  He  had  himself  remarked 
the  facility  with  which  ammonia  was  decomposed  by  heat 
when  attempting  to  employ  iron  tubes  in  organic  analysis ; 
but  owing  to  a loss  of  nitrogen,  he  had  been  compelled  to 
resort  again  to  the  use  of  the  ordinary  glass  tubes. 


LECTURES  OX  CHEMICAL  PHILOSOPHY.— VI. 
Delivered  at  the  College  of  Frame,  by  M.  A.  Wurts. 

The  Theory  of  Types. 

(Coni inutd /iw  page  sj6.) 

Williamson  has  shown  that  the  views  before  mentioned 
may  be  extended  to  acids,  to  salts,  to  compound  ethers,  & c. 
Benzoic  acid,  for  example,  may  be  regarded  as  water 
modified  by  substitution.  We  can  form  it,  in  fact,  in  the 
following  way 

” | O + 5ici  - HCl  + } o. 

Chlorido  of  benzoylo.  Benzoic  acid. 

Benzoate  of  potassium,  then,  is  nothing  more  than  the 
acid  in  which  K is  substituted  for  H.  In  benzoate  of 
silver,  Ag  is  substituted  for  H. 

If  we  treat  benzoate  of  silver  by  iodide  of  ethyl,  C2HSI, 
we  form  a benzoic  ether — 


5)0+^H5I  = AgI+^}O. 
the  formula  of  which  is  similar  to  that  of  the  ether, 


C*  11*1 
Clif 


o. 


We  may  here  collect  together,  in  the  following  table, 
the  whole  of  thc&e  typical  analogies  founded  upon  experi- 
ment ; — 


Type:  {{{  O 


Hydrates. 

h}° 

Hydrate  of  potassium. 

N»1  „ 
Hjf_° 

Hydrate  of  sodium. 

CH,I 


Oxides. 

K)  „ 


Oxide  of  potassium. 

£i° 


Oxide  of  ethyl  and 
methyl. 

C-H>)  o 

Oxide  of  ethyl. 

l o 

C’sBu  j ° 


Nitrate  of  potassium. 

n° 

Carbonate  of  potasshm. 

Acetate  of  todinra. 
Compound  Ethers. 

Nitrate  of  etfayL 


Aconite  of  ethyl 


Oxide  of  ethyl  and  amyl. 

Oerhsrdt  generalised  this  opinion,  and  brought  new 
proofs  in  support  of  it.  He  had  before  asserted  thst 
anhydrous  monobasic  acids  could  not  exist,  seeing  thst 
the  molecule  of  normal  acids  did  not  contain  the  dementi 
necessary  to  form  a molecule  of  water,  which  would  haw 
to  be  separated.  He  had  not  foreseen  that  these  acid* 
might  be  formed  br  the  union  of  two  molecules  of  the 
hydrated  acid,  a molecule  of  water  being  eliminated.  A 
brilliant  experiment,  however,  taught  him  that  it  must  be 
so.  By  treating  chloride  of  acetylc  with  acetate  of  sodium, 
he  obtained  acetic  anhydride — 

Wl  o 

C.H.01  C,H,0>  _C1  1 C,H,0)  Q 

N«  i ° + Cl  ) Na)  + <7,5,  O } °- 

A ret*  to  of  Chloride  of  A cello 

sodium.  acetylo.  anhydride. 

We  know,  further,  that  hydrated  acetic  acid  may  be  formed 
by  the  action  of  water  upon  chloride  of  acetyle. 

si-3  =h|+ 

Chloride  of  acetylo.  Acetic  acid. 

These  reactions  show  that  hydrated  acetic  acid  and  acetic 
anhydride  are  connected  with  w ater  by  a direct  relationship- 
Besides  the  water  typo,  Gerhardt  created  the  hydrogen 
type,  under  which  he  classed  most  of  the  metals,  the 
organic  radicals,  aldehydes,  acetone*,  &c. 

*-•5} 

Radicals. 


Elements. 

on 


Chlorine. 


Aldehydes,  acetones. 

c%°} 


Cyanogen. 


(aldehyde). 

eg,  i 

C.U.0 1 

chJ 

Mtrtbyl, 

Methyl  id  e of  nectyls 

facet  oue). 

t'H.l 

C;H40 1 

H > 

H / 

Agl 

Ag/ 

Silver. 


Hydride  of  methyl. 

f.HU 

Ethyl. 


Hydride  of  beowyls. 
t'rH.Ol 
C.H,  / 

Phenylide  of  bsnwyfe 
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Under  the  hydrochloric  acid  type, 


which  chomlntn  to-day  confound  with  the  hydrogen  type, 


B 

H 


} 


Oerhardt  classed  the  chlorides,  bromides,  iodides,  &c., 
both  organic  and  mineral.  It  is  needless  to  insist  on  the 
analogy  of  all  these  compounds. 

Passing  to  the  ammonu t type,  we  may  remark  that 
Gerhard t considerably  extended  it.  Before  him,  the  bodies 
connected  with  this  type  were  limited  to  the  compound 
ammonias  and  the  alkaloids  in  general ; ethylamine,  for 
example,  was  represented  as 


H | 
H ) 


N, 


ammonia  being 


H N. 

in 


Gerhardt  brought  the  amides  under  the  same  type. 
According  to  him  these  only  differ  from  amines  by  the 
oxygenated  nature  of  tlie  radical.  Ethylamine  is 


and  acetamide  is 


The  first  of  these  bodies  is  a pow  erful  base,  the  second  is 
a neutral  body,  which  proves  that  the  properties  of  a body 
do  not  depend  upon  molecular  arrangement  only,  but, 
beyond  this,  are  a natural  function  of  the  elementary  atoms. 
The  influence  of  oxygen  upon  the  properties  of  bodies 
which  contain  it  arc  in  this  case  clearly  shown.  Ethylated 
ammonia,  which  does  not  contain  oxygen,  is  strongly  basic  ; 
aeetylated  ammonia,  in  which  the  negative  oxygen  takes 
the  place  of  Hf,  is  neutral.  Gerhardt  has  since  described 
acid  ammonias.  According  as  discoveries  followed  one 
another,  and  the  facts  were  elucidated,  this  theory  has 
been  developed  and  extended.  Before  we  end  this  histo- 
rical expos*,  we  have  yet  to  mention  one  important  point. 

Conceiving  that  it  is  impossible  to  bring  under  the 
simple  type, 


c, H, 

H 

H 


N, 


C.H.0 

H 

H 


N. 


the  molecule  of  polybasic  fields,  Williamson  thought  that 
it  would  be  convenient  to  adopt  types  resulting  from  the 
condensation  of  several  molecules  of  water.  If  we  take 
chloride  of  sujphuryle  (SO-)"  Cl,,*  we  find  that  two 
molecules  of  water, 


g}* 

arc  neceaaarv  to  decompose  it.  We  shall  then  have — 


(SO,)", Cl,  + g*  | O,. 


Chloride  of  Sulphury le. 


Sulphuric  Acid. 


We  sec  by  this  that  sulphuric  acid  is  derived  from  two 
molecules  of  water— that  is  to  say,  it  belongs  to  the  type 
of  doubly  condensed  water.  This  acid  is  diatomic,  because 
ita  radical,  SOv  is  substituted  for  It,,  or,  in  other  words, 
possesses  a substitution  value  equal  to  It*. 

This  idea  is  the  origin  of  the  theory  of  condensed  types, 
of  which  we  shall  speak  in  a subsequent  lecture. 


• By  the  ",  the  author  as  usual  Indicates  moo* 

atomicity,  diatomicity,  triatomicity,  Ac. 


ACADEMY  OF  SCIENCES. 

Nor  ember  7, 

$o*z  very  interesting  and  important  memoirs,  which  do 
not  come  quite  within  our  province,  were  read  at  thla 
meeting  of  the  Academy,  and  of  which  we  need  only 
mention  the  titles.  One  of  these  was  by  M.  Tresca  “ On 
the  /w  of  Solid  Bodies  Submitted  to  Strong  Presettr*,**  The 
results  of  numerous  experiments  showed  the  author  that, 
without  undergoing  any  change  of  state,-  solid  bodies 
flowed  from  an  orifice  in  exactly  the  same  way  as  liquids 
when  sufficient  pressure  was  applied  to  them.  He  de- 
scribed the  apparatus  employed,  and  the  materials  experi- 
mented with,  which  were  the  soft  metals  and  ceramic 
pastes.  The  results  it  was  said  went  to  prove  the  unity  of 
the  constitution  of  all  matter,  showing  that  masses  of  tho 
most  solid  metals  are  formed  of  separate  and  mobile  mole- 
cules. Another  important  communication  was  a description 
by  M.  Maissoneuveof  a M New  Instrument  fjrCrtishingStones 
in  the  Bladder  and  Extracting  the  Fragments.**  The  author 
calls  his  instrument  the  lithexere,  or  stone  extractor ; it 
will  no  doubt  attract  the  attention  of  English  surgeons. 

Among  the  papers  specially  within  our  province  we 
may  notice  one  byM.  Weil,  **  On  New  Processes  for  Cover - 
is eg  Metals  with  Firmly  Adherent  and  Bright  Layers  of 
Other  Metals.”  The  method  consists  in  dipping  the  metal 
to  be  coated  in  a saline  solution  of  the  metal  to  be  de- 
posited rendered  distinctly  alkaline  with  potash  or  soda, 
and  mixed  with  some  organic  matter,  such  as  tartaric  acid 
or  glycerine.  At  the  same  time,  it  is  necessary  in  some 
cases  to  set  up  a weak  voltaic  current  by  keeping  a piece 
of  xinc  or  lead  in  contact  with  the  metal.  In  this  way 
the  author  obtains  a firm  layer  of  copper  on  iron  and  steel, 
and  procures  various  and  beautiful  effects  according  to  tho 
thickness  of  the  copper  deposited.  Silver,  nickel,  and 
other  metals  can  be  applied  in  the  same  way.  The  pro- 
cess, it  will  be  seen,  is  susceptible  of  numerous  applica- 
tions. A curious  fact  mentioned  is  that  a clean  surface  of 
copper  may  be  coated  with  nine  by  placing  the  two  metals 
in  contact  in  a solution  of  caustic  soda  or  potash.  In  the 
cold  the  deposit  of  7.inc  takes  place  slowly,  but  at  ioo°  it 
is  effected  rapidly. 

M.  Lamy  contributed  a paper  “ On  Thallic  Alcohols,*1 
which  we  shall  translate  at  length.  At  present  we  may 
remind  our  readers  that  M.  Lamy  has  already  described  a 
compound  of  thallium  and  et hylic  alcohol,  a very  dense 
liquid  of  great  refractive  power.  In  the  hope  of  obtain- 
ing a still  denser  and  more  refractive  body,  he  sought  for  a 
compound  of  thallium  and  amylic  alcohol;  this  liquid, 
however  turned  out  to  be  lighter  than  the  ethylic  com- 
pound. He  then  formed  methyl-ihallic  alcohol ; this  is  a 
solid  body  at  ordinary  temperatures.  The  general  proper- 
ties of  these  compands,  and  the  methods  by  which  they 
were  prepared,  will  be  described  at  length  in  an  early 
number. 

M.  Le  Guen  presented  & note  **  On  Tungsten  Steel.”  The 
author's  experiments  go  to  show  that  the  addition  of 
tungsten  up  to  1}  per  cent,  greatly  increases  the  tenacity 
of  the  steel.  The  effect,  however,  is  ratheT  less  when  the 
iron  is  cemented  with  wood  charcoal  than  when  coke  is 
used. 

In  a note  **  On  the  Production  of  Formamide  by  means  of 
Formia/es  and  Oxalates,”  M.  Lorin  shows  that  formamide 
may  be  obtained  by  the  distillation  of  chloride  of  am- 
monium and  a formiate,  the  sodic  formiate  more  particu- 
larly ; and  further,  that  the  some  body  is  produced  in  the 
careful  distillation  of  acid  or  neutral  oxalate  of  nmmonia. 

The  formamide  will  be  found  among  the  liquids  which  pass 
above  130°  C. 

Among  the  papers  which  may  be  of  interest  to  our 
medical  readers  are  a description,  by  M.  Guyon,of  a para- 
sitic worm,  which  makes  itself  a home  for  a time  under  the 
conjunctiva  of  negroes,  but  which,  according  to  the  author, 
is  a sort  of  bird  of  passage,  moving  about  according  to  its 
necessities.  The  paper  will  be  of  interest  to  surgeons  and 
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naturalists.  M.  Pouchet  announced  his  " Discovery  of 
Bacteries  and  Vibrot  in  Bronchial  Mucus,  and  Discharges 
from  the  Nose  and  Bar.1*  Lastly,  M.  Decaiane  presented  a 
note  " On  the  Effects  of  Tobacco-smoking  on  Children 
ascribing  to  that  indulgence  the  chloro- anaemic  condition 
he  constantly  remarks  in  French  boys. 


NOTICES  OP  BOOKS. 


Annalen  der  Chemxe  und  Pharmacie.  October,  1864. 

Wa  hare  in  this  journal  several  papers  which  have  already 
appeared  in  the  Chemical  News,  including  Marignac’s 
44  Researches  on  the  Silico-tungstic  Adds,"  Pisani’a  “ Ana- 
lysis of  Pollux ,"  and  Mr.  Bassett's  paper  41  On  Quadribasic 
Carbonate  of  Ethyl  ” as  well  as  papers  by  Wurtz,  Ber- 
thelot,  and  others  from  the  Complex  R endue.  Of  the 
original  papers,  the  most  important  is  by  Heintz  44  On 
Ethyl-diglycolamidic  Acid , and  some  Compounds  of  Ethyl- 
glycocol '."  We  must  refer  readers  interested  in  these 

bodies  to  the  original  paper.  Another  original  contribu- 
tion ia  by  Braun,  “ On  the  so-called  Xanthocobalt  Com- 
pounds." The  author  differs  from  Gibbs  and  Genth  as  to 
the  ^constitution  of  the  ammouiacal  compounds  of  cobalt 
to  which  they  gave  the  above  name,  and  gives  analyses 
and  reasons  in  support  of  his  own  views.  Dr.  Wickelhaua 
has  a communication  in  which  he  shows  that  the  acid 
obtained  by  the  action  of  sodium  amalgam  on  aconitic  acid 
is  identical  with  the  acid  obtained  by  Mr.  Simpson  from  the 
cyanide  of  allyl,  and  which  Kekul6  has  named  ear6a/- 
lylic  acid.  The  formula  of  this  acid  is  -GaH6Q6.  It  is 
soluble  in  water,  alcohol,  and  ether : the  salts  could  not 
be  obtained  crystallised.  The  reaction  with  salts  of  per- 
oxide of  iron  is  peculiar.  At  first  only  a cloudiness 
appears,  but  on  long  standing,  or  on  boiling,  a bulky  pre- 
cipitate forms,  which  analysis  seemed  to  prove  a mixture 
of  a bibaaic  and  tribasic  salt.  Submitted  to  a high 
temperature,  the  acid  at  first  sublimed,  but  about  200°  it 
lost  water,  and  left  in  the  retort  a crystalline  residue, 
which  again  attracted  water.  We  have  also  in  this  number 
the  continuation  of  a series  of  papers  giving  an  account  of 
original  researches  made  in  the  laboratory  at  Marburg. 
The  first  is  44  On  the  Action  of  Nascent  Hydrogen  on  Bentoic 
Acid”  by  Dr.  Herrmann.  On  distilling  an  excess  of 
benzoic  acid  in  water  with  sodium  amalgam,  a distillate  is 
obtained,  which  smells  of  bitter  almond  oil,  and  contains 
an  oil  which  partly  settles  at  the  bottom  and  partly  remains 
suspended  in  small  drops.  By  extracting  the  alkaline 
residue  with  ether,  a dense  aromatic  oil  is  separated,  which 
in  a short  time  becomes  a crystalline  mass.  By  treating  the 
residue  exhausted  by  ether  with  hydrochloric  acid  a 
vellowiah  offensive  oily  acid  is  separated,  which  can  be 
isolated  with  ether.  The  smell  of  the  distillate  was,  of 
course,  due  to  the  presence  of  bitter  almond  oil ; the  oily 
drops  separated  from  it  on  analysis  gave  results  which 
corresponded  with  the  formula  of  hydrated  oxide  of  tolyl, 
CuH*Of.  The  crystalline  mass  extracted  from  the  alkaline 
residue  by  ether  gave  results  which  accord  with  the  formula 
CuH,0,,  or  C„H,t04.  On  heating  this  body  with  concen- 
trated sulphuric  acid  it  changed  into  a crystalline  mass, 
which,  on  dry  distillation,  was  completely  converted  into 
bitter  almond  oil.  On  distillation  in  a stream  of  carbonic 
acid  it  gave  a crystalline  sublimate,  which  may  be  benzoic 
acid.  The  body  appears  to  be  isomeric  with  hydrobenzoin, 
which  Zinin  obtained  by  the  action  of  hydrogen  on  ben- 
zoic aldehyd.  As  it  changes  to  bitter  almond  oil  on  dry 
distillation,  we  mav  suppose  it  a compound  of  benzoic 
aldehyd  and  an  aldehyd  two  atoms  richer  in  hydrogen, 
since  these  two  atoms  of  hydrogen  are  easily  removed  by 
the  oxygen  of  the  air. 

The  oil  obtained  on  decomposing  the  exhausted  alkaline 
solution  with  hydrochloric  acid  is  an  acid  having  the 
formula  CuH90„H0,  the  characters  of  which  are  not  yet 


clearly  made  out  Reviewing  the  whole  of  the  phenomena, 
the  author  says  that  by  the  aetion  of  hydrogen  on  benzoic 
acid  we  must  believe  that  the  greater  part  of  the  arid  ii  at 
first,  by  the  loss  of  a atoms  of  oxygen,  changed  into  aldehyd, 
and  then,  by  taking  up  a atoms  of  hydrogen,  becomes  the 
alcohol,  while  a small  portion  of  the  acid  takes  up  4 atoms 
of  hydrogen  directly  without  any  change  in  the  oxygen 
contained.  The  next  papers  are  by  Oefele,  “ On  a 
New  Class  of  Organic  Sulphur  Compounds”  which  has 
already  been  communicated  to  English  chemists,  and  on 

nn  1 

“DiethyUulphan,**  q Hfl>  [£>£*]>  or  sulphuric  arid,  in 

which  the  two  extra-radical  oxygen  atoms  are  replaced  by 
two  atoms  of  ethyl.  It  is  a crystalline  body  soluble  ia 
alcohol  and  water. 

We  must  postpone  a notice  of  other  papers  in  the 
Annalen  until  next  week. 


NOTICES  OF  PATENTS. 

Communicated  by  Mr.  Vacghak.  Patsst  Aonrr,  J4»  Chtncwy 
Lane.  W.C. 

Grants  of  Provisional  Protection  for  Six  Monlhs . 
a 1 56.  Jacques  Fuliraud  Pascal  Hugouneuq,  town  of 
Lod&ve,  Ddpartement  de  l’Herault,  France, 44  An  improved 
method  of  obtaining  indigo  from  textile  materials,  either 
yams  or  fabrics,  previously  dyed  by  the  blue  soaking 
process." — Petition  recorded  September  a,  1864. 

1354.  George  Printy  Wheeler,  Abinghall,  Gloucester- 
shire and  John  Fox  Gloyn,  Manchester,  Lancashire,  “Im- 
provements in  the  preparation  and  application  of  certain 
materials  for  the  purpose  of  cleaning  or  polishing  the  sur- 
faces of  metals,  and  also  applicable  to  other  purposes."— 
Petition  recorded  September  16,  1864. 

a 511.  Edouard  Moride,  Nantes  (Loire  Inf&ieuse}*  sad 
Boulevart  St.  Martin,  Paris,  France,  "Improvements  in  the 
treatment  of  sea- wrack  grass,  for  the  extraction  of  the  car- 
bon and  the  salts  contained  therein." 

*516.  Richard  Archibald  Brooman,  Fleet  Street,  London, 
44  Improvements  in  the  manufacture  of  prussiates  of  am- 
monia, and  in  the  application  of  prussiates  of  ammonia  to 
dyeing,  printing,  and  photography." — A communication 
from  Arthur  Baudesson  and  Paul  Houzeau,  Rheima,  France. 
— Petitions  recorded  October  13,  1864. 

2552.  William  Clark,  Chancery  Lane,  Middlesex, " Im- 
provements in  the  preparation  of  artificial  wax."  A com- 
munication from  Jules  Montier,  Lambert  Dietzenbacher, 
and  Abraham  Worms,  Boulevart  Saint  Martin,  Paris.— 
Petition  recorded  October  15,  1864. 

*560.  John  Cassell,  La  Belle  Sauvage  Yard,  London, 
44  Improvements  in  apparatus  for  the  carburation  of 
and  atmospheric  air."  A communication  from  Jean  Best, 
Paris,  France. — Petition  recorded  October  17,  1864. 

*581.  William  Taylor,  Shifihall,  Henry  Harrison  Hoi- 
linswood,  and  George  Brown,  Hollinswood,  aforesaid,  all 
in  the  county  of  Salop,  44  Certain  improvements  in  ths 
manufacture  of  iron." — Petition  recorded  October,  19,  rf^4- 
1598.  William  Littell  Tizard,  Birmingham,  Warwick- 
shire, 41  Improvements  in  brewing  and  distilling,  sad  ia 
apparatus  employed  therein,  parts  of  which  are  applicable 
to  the  separation  of  liquids  from  solids." — Petition  re- 
corded October  20,  1864, 

2628.  Richard  Hookham,  Regent’s  Park,  Middlesex. 
41  Improved  powder  magazines  and  receptacles  for  storing 
or  keeping  gunpowder  or  other  explosive  materials,  sna 
improved  vessels  and  vehicles  for  transporting  explosive 
materials  from  place  to  place." 

2634.  William  Clark,  Chancery  Lane,  Middlesex,  "I®* 
provementa  in  apparatus  for  concentrating  and  distilling 
sulphuric  and  other  acids,  and  all  solutions  in  general- 
A communication  from  Eugene  Alphonse  Cotelie,  Boule- 
vart Saint  Martin,  Paris. — P etitiona  recorded  October  24, 
1864. 
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1639.  Richard  Archibald  Brooman,  Fleet  Street,  Lon- 
don, “ Improvements  in  blast  and  other  furnaces.*’  A 
communication  from  Auguste  De  Bergne,  Madrid,  Spain. 
— Petition  recorded  October  as,  1S64. 

2650.  Bonnet  Frederick  Brunei,  Brussels,  Belgium, 

'*  Improvements  in  treating  titanic  iron  sands,  and  in 
apparatus  employed  therein.” 

1654.  Richard  Hart  and  John  Fraser  Calder,  Dundee, 
Forfarshire,  N.B.,  “ Improvements  in  preparing  jute.” 
1656.  Peter  Armand  Le  Comte  De  Fontaine  Moreau, 
Rue  de  la  Fid6lit£,  Paris,  France,  and  South  Street,  Fins- 
bury, London,  “ An  improved  composition  for  uniting 
iron  with  wood,  and  leather  with  leather,  for  waterproof- 
ing textile  fabrics,  paper,  and  cordage,  for  moulding  and 
for  various  other  purposes.”  A communication  from 
Henry  Lcmaistrc  and  Company,  Brussels,  Belgium. — 
Petitions  recorded  October  a6,  1864. 

Notices  to  Proceed. 

1614.  Charles  Frielinghaus,  King  Street,  Cheapside, 
" Improvements  in  the  manufacture  of  starch  and  yeast, 
and  the  machinery  employed  therein.” — A communication 
from  Ignats  Ben,  Uerdingen,  Prussia. — Petition  recorded 
June  19,  1864. 

1638.  Frederick  Ludewig  Hahn  Danchell,  Red  Lion 
Square,  Middlesex,  “ Certain  improvements  in  apparatus 
by  means  of  which  air,  gas,  or  vapour  is  to  be  removed 
from  tubes,  pipes,  tunnels,  pans,  retorts,  or  other  vessels.” 
— Petition  recorded  July  1,  1864. 

1663.  George  Ilolworthy  Palmer,  Queen’s  Crescent, 
Haverstock  Hill,  Middlesex,  <#  Improvements  in  apparatus 
for  heating  and  evaporating  liquids  and  fluids.” 

1668.  William  Idoyd,  Dartmouth  Street,  Westminster, 
" Improvements  in  the  manufacture  of  hydro-carbon  gas, 
and  in  apparatus  employed  therein.” — A communication 
from  William  Henderson,  Valparaiso,  South  America. — 
Petitions  recorded  July  5,  1864. 

1766.  Richard  Archibald  Brooman,  Fleet  Street,  London, 
“ Improvements  in  the  manufacture  of  fluoride  of  sili- 
ciurn.” — A communication  from  Cyprien  Marie  Tessie  du 
Motay  and  Edouard  Karcher,  Saarbuck,  Rhenish  Prussia. 
—Petition  recorded  July  14,  1864. 

1073.  James  Allan,  Dundee,  in  the  county  of  Forfar, 
N.B.,  “An  improved  adhesive  mixture.” — Petition  re- 
corded August  22,  1864. 

2097.  Harold  Potter,  Manchester,  “Improvements  in 
bleaching  fibrous  substances.” — Petition  recorded  August 
*5»  l86*« 

2230.  Harold  Potter,  Manchester,  “ Improvements  in 
bleaching  fibrous  substances.” — Petition  recorded  Septem- 
ber 13,  1864. 

2326.  Harold  Potter,  Manchester,  “Improvements  in 
bleaching  fibrous  substances.” — Petition  recorded  Septem- 
ber 22,  1864. 

2420.  Edward  Loysel,  Park  Place,  Middlesex,  “ Im- 
proved apparatus  for  obtaining  extracts  from  tea,  cofTee, 
and  other  vegetable  substances.”  — Petition  recorded 
October  1,  1864. 


CORRESPONDENCE. 


Continental  Science. 

Paris,  November  16. 

Till  School  of  Medicine  was  opened  for  the  session  on  the 
3rd,  in  the  presence  of  M.  Duruy,  the  Minister  of  Public 
Instruction.  M.  Tordieu,  the  dean,  delivered  what  you 
would  call  the  introductory  lecture,  which  consisted  of  the 
usual  matter — a return # of  the  discoveries  of  the  past  year, 
praises  and  regrets  for  the  dead,  compliments  for  the  living 
who  retire  from  the  Faculty,  and  plenty  of  good  advice  to 
the  students.  M.  Duruy  added  some  of  the  latter  on  his 
own  account.  He  was  sorry  to  hear  that  the  students  did 
not  attend  their  lectures  regularly ; that  was  wrong.  More- 


over, he  ad  Jed,  wicked  people  asserted  that  some  men 
obtained  their  Doctor’s  cap  who  had  never  bled  a patient, 
or  even  put  on  a bandage  ; that  was  very  wrong.  II  faut 
changer  tout  cela  ! He  was  grieved  also  sometimes  to  hear 
it  said  that  doctors  beyond  the  Rhine  were  more  learned, 
and  doctors  on  the  other  side  of  the  Channel  more  prac- 
tical, than  their  Professional  brethren  in  France.  " Gentle- 
men,” cried  his  Excellency,  “ beat  the  Germans  and  the 
English  for  me  !’* 

M.  Tardieu,  in  his  address,  mentioned  some  facts  which 
do  not  look  well  for  the  Parisian  medical  student.  It 
seems  that  2677  presented  themselves  for  examination  last 
year.  Out  of  the  number  who  passed,  only  one-third 
obtained  a second  class,  and  only  13  out  of  1400  obtained 
a first-class  certificate.  That,  said  M.  Tardieu,  cannot  be 
the  normal  state  of  the  Faculty  of  Paris.  Bestir  yourselves, 
young  gentlemen  ! Work  ; study ; an  ignorant  medical 
practitioner  is  a public  scourge ; an  ignorant  practitioner 
is  a dishonest  man  ! M.  Tardieu  is  evidently  of  the  same 
opinion  as  Calonne,  Minister  of  Finance  undeT  Louis  XVI. 
Calonne,  it  is  said,  died  of  a pleurisy  and  “an  ignorant 
practitioner and  when  he  was  too  far  gone  to  be  able  to 
Bpeak,  he  made  signs  for  a pencil  and  paper,  and  wrote  to 
his  medical  attendant  as  follows  i — “ You  have  murdered 
me  ! and  if  you  are  an  honest  man  you  will  never  practise 
medicine  any  more.”  I wonder  whether  Cavour  wrote 
anything  like  that  to  his  doctors  ! 

Writing  on  education,  I may  mention  that  the  scientific 
journals  notice  as  an  event  the  opening  of  some  evening 
schools  at  Mulhouse.  They  seem  to  be  a combination  of 
your  schools  of  design  and  an  ordinary  evening  school. 
Besides  reading,  writing,  common  arithmetic,  and  book- 
keeping, instruction  is  given  in  German  and  English  and 
design.  The  classes  arc  held  in  different  factories  after 
the  day’s  work  is  over,  and  it  seems  that  they  are  exceed- 
ingly well  attended.  A public  lending  library  has  also 
been  lately  opened  in  the  same  city.  These  things  are 
new  here,  and  much  good  is  expected  of  them. 

I may  return  to  the  soirie  at  the  Conservatoire  mentioned 
last  week,  in  order  to  notice  some  of  the  objects  of 
interest  exhibited.  Among  these  was  the  apparatus  used 
by  Lavoisier  in  effecting  the  synthesis  of  water.  This  has 
been  presented  to  the  Conservatoire  by  the  Academy  of 
Sciences,  who  kept  it  in  their  cellars  out  of  sight  The 
present  proprietors,  however,  have  had  the  apparatus 
cleaned  up  and  made  to  look  as  good  as  new.  Is  Caven- 
dish’s eudiometer  still  in  existence,  and  where  is  it  to  be 
seen  ? M.  Tresca  thinks  it  a good  idea  to  make  a collec- 
tion of  such  objects,  and  I agree  with  him.  The  simple 
apparatus  of  some  of  the  leading  discoverers  would  look 
strange  beside  the  magnificent  display  of  apparatus  which 
the  public  professors  have  at  their  disposal— paid  for, 
however,  out  of  the  public  purse.  George  Stephenson’s 
“ Rocket”  is  at  South  Kensington  ; why  should  they  not 
have  Cavendish’s  eudiometer,  if  they  can  get  it,  and 
Davy's  battery,  if  the  Royal  Institution  will  part  with  it  ? 
How  interesting,  too,  would  be  a sight  of  Wollaston’s 
small  and  simple  stock  of  apparatus. 

As  you  are  likely  to  be  short  of  food  for  cattle  this 
winter,  I may  mention  that  they  are  feeding  pi^s  here  on 
rice  with  great  success.  Porkers,  it  seems,  gam  25  kilo- 
grammes in  weight  for  every  100  kilogrammes  of  rice 
consumed.  They  are  allowed  to  eat  the  rice  as  we  are 
bread  at  the  reitaurante — a discretion.  I did  not  think 
the  discretion  of  a pig  could  be  trusted  in  the  matter  of 
food. 

The  sewage  question  begins  to  be  agitated  here,  and 
there  is  a loud  outcry  on  the  part  of  the  engineers  against 
contaminating  the  Seine  like  the  Thames.  To  distribute 
the  sewage  over  the  country  is  the  remedy  proposed,  as 
with  you;  but  since  Paris  has  yet  to  be  drained,  the 
country  must  wait. 

Some  people  here  have  taken  it  into  their  heads  that 
England  is  in  a great  hurry  to  adopt  the  metrical  system 
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of  weights  and  measures.  Coupled  with  this  come  ex- 
pressions of  lively  regret  that  the  majority  of  French 
people  in  the  provinces  obstinately  refuse  to  adopt  these 
weights  and  measures,  and  stick  to  the  local  systems, 
which  vary  as  much  as  they  do  in  England.  But,  then, 
the  people  are  used  to  them,  and  they  have  no  wish  to  go 
to  school  agaiu. 

I have  only  one  more  piece  of  information,  and  that  is 
that  some  spinners  at  Lille,  MM.  Mallurd  and  Bonneau, 
state  that  China  grass  is  a perfect  substitute  for  cotton,  or 
that  the  two  may  be  mixed  with  great  advantage.  China 
gross,  I believe,  is  well  known  in  England,  but  I do  not 
remember  whether  it  has  been  used  in  this  way.  There 
is  some  difficulty,  it  seems,  in  the  carding,  but  that  they 
expect  soon  to  get  over.  Equal  weights  of  the  grass  and 
Surat  cotton  are  said  to  moke  a lire t- rate  yarn.  The 
mixture,  or  fhe  grass  alone,  will  dye  as  well  as  the  best 
American  cotton.  Some  people  believe  that  the  grass 
may  be  acclimatised  and  grown  in  France  and  Algeria. 
The  Americana  had  better  finish  their  war. 


Mineral  Densities. 

To  the  Editor  of  the  Chemical  Nbws. 

Sir, — My  attention  has  been  called  to  your  report  of  the 
lust  meeting  of  the  Chemical  Society,  in  No.  158  of  the 
Chemical  Nbws,  in  which  allusion  is  made  to  a short 
paper  of  mine  inserted  in  the  Proceedings  of  the  Royal 
Society  (xiii.  64.  240).  It  appears  that  Mr.  Church  in  re- 
peating the  experiments  on  garnet,  &c.,  there  recordud, 
has  failed  to  arrive  at  the  results  consigned  in  my  note. 
If  the  author  publishes  his  observations  in  the  Journal  of 
the  Society,  I shall  reply  to  them  when  they  have  ap- 
peared ; if  not,  I shall  do  so,  with  your  permission,  in  the 
Chemical  Nbws. 

It  may  be,  as  Mr.  Perkin  stated  at  the  meeting,  that 
Mr.  Church  weighed  his  specimens  before  they  had  com- 
pletely cooled  (unless  he  adopted  my  method  of  taking  the 
densities,  when  such  an  error  would  be  impossible),  but  I 
think  his  failure  is  owing  to  another  cause,  which  will  be 
referred  to  hereafter.  I am,  &o. 

T.  L.  Phipson,  Ph.D.,  &c. 

London,  November  14. 

Substitute  for  Photographic  Yellow  Glass. 

To  the  Editor  of  the  Chemical  Nbws. 

Sir, — I see  in  the  Popular  Science  Review  that  you 
recommend  gelatine  treated  with  AgO.NO,  as  a substitute, 
when  applied  to  slender  fabrics,  for  yellow  glass  in  the 
windows  of  photographic  dark  chambers  and  tents.  I 
venture  to  suggest,  as  preferable,  gelatine  dissolved  as 
usual,  and  mixed  with  a hot  solution  of  XOiCrOg ; it 
leaves  no  pinholes,  gives  a clear  orange  tint,  is  perfectly 
weatherproof,  and  is  so  firm  that  it  admits  of  the  use  of  a 
slight  fabric  which  does  not  itself  obstruct  the  light.  The 
utility  of  the  mixture  for  this  and  many  other  purposes 
recommended  itself  to  me  as  a consequence  of  my  use  of  it 
when  working  at  photolithography  with  Mr.  Osborne, 
Winc&nton.  Mixed  with  lampblack,  it  is  a capital  and 
lasting  pigment.  I use  it  on  my  blackboard,  and  it  stands 
any  amount  of  washing  after  it  has  been  actiniscd.  I 
jocularly  call  my  blackboard  a carbon  print.  The  gelatine 
and  KOiCrOa,  either  with  or  without  pigments,  is  also  a 
capital  material  for  coating  bottles  lor  substances  that 
require  darkness,  as  the  copper  solution  for  sugar-testing, 
chlorine  water,  nitrate  baths,  &c. ; the  bottle  need  only  be 
dipped  in  a moderately  strong  solution.  It  will  also  do  in 
some  cases  for  repairing  cracks  in  glass  and  porcelain  (a 
matter  of  some  importance  here,  where  replacement  is  not 
easy  as  with  you).  "When  the  salt  is  in  excess  it  gives  a 
pretty  crystalline  moir6  appearance,  which  may  have  a 
decorative  value,  especially  when  pigments  are  used. 
Other  uses  suggest  themselves  as  occasion  requires. — 
I am,  Ac.  W*  Sidney  Gibbons. 

Melbour fa 
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lighting-  and  Ventilation. — It  is  not  our  province 
to  criticise  the  drama,  hut  we  may  point  out,  among  the 
many  improvements  introduced  by  Mr.  Horace  Wigan 
into  the  Olympic  Theatre,  the  admirable  mode  of  lighting 
and  ventilating  it.  Oas  lights  are  entirely  excluded  from 
the  auditorium,  and  the  customary  chandelier  is  replaced 
by  a sunlight  in  the  roof,  protected  by  ground  glass.  It 
is  the  only  theatre  in  London  wheTein  one  does  not 
breathe  that  curious,  complicated  mixture  of  carbonic 
acid  and  animal  efiluvia  of  which  the  atmosphere  of  a 
theatre  is  usually  composed  ; the  only  theatre  where  one 
escapes  that  brow-heaviness  and  lassitude  so  well  known 
to  play-goers. 

“Our  Inheritance  In  the  Great  PyrasiW."- 

Wc  learn  that  the  Astronomer-Royal  for  Seotland,  armed 
with  a firman  giving  him  full  powers,  is  about  to  visit  the 
Great  Pyramid,  with  a view  of  investigating  the  " Metro- 
logy” of  that  remarkable  structure,  to  which  he  hu 
has  recently  called  attention.  Professor  Smyth  takes  out 
magnesium  wire,  in  order  to  photograph  the  interior, 
especially  the  mysterious  inner  chamber  and  more  myste- 
rious coffer. — The  Reader. 

ItMiitd  Reproduction  of  Pencil  Ilrawinp.- 

Our  attention  has  been  called  to  a rapid  method  of  repro- 
ducing pencil  drawings,  plans,  and  sketches,  mentioned  in 
the  Inralide  Russe  as  founded  upon  an  observation  mode 
some  time  ago  by  M.  Villani-Villania.  “ Si  on  humect* 
avec  unc  solution  acidulec  un  papier  sur  lequel  est  \nd 
un  plan  ou  de  l’ecriture  au  crayon  de  mine  dc  plorub 
ordinaire,”  are  his  words,  ‘*et  si  on  vient  it  encrer  ce 
papier,  il  arrive  que  le  trait  de  crayon  prend  seul  Vencre, 
et  qu’on  peut  ensuitc  operer  le  transport  du  dcssin  »ur 
metal  ou  sur  pierre.”  Acting  upon  this  hint,  Captain 
Sytcnko  of  the  Imperial  Artillery,  Directeur  du  Smite 
Photographique  de  l'Etat  Major,  found  that  pencil  draw- 
ings, after  the  paper  had  been  moistened  with  acidulated 
water  and  inked  as  suggested,  could  readily  be  transfereed 
to  zinc  or  atone.  He  lias  introduced  some  modification* 
into  the  process  and  invented  a portable  press,  which  will 
be  particularly  Useful  in  campaigns,  where  it  is  often 
desirable  to  have  a number  of  copies  of  a hasty  pencil 
sketch.  It  does  not  take  more  than  ten  minutes  to  effect 
the  transfer  of  the  draw-ing  upon  a zinc  plate  or  litho- 
graphic stone. — The  Reader. 
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V In  publishing  from  our  Correspondents  wo  donot  thereby 

adopt  the  view#  of  the  write™.  Our  intention  to  jpvc  b«  tb  sidesc/* 
ueetinu  will  frequently  oblige  us  to  publish  opinions  with  which 
0 not  agree. 


*,*  Ail  Editorial  Coramumtcatious  are  to  be  addressed  to  the  BMTOt, 
aud  Advtrtuti.ient*  and  Business  Cuvuuuuications  to  the  Pveushll,  at 
the  Office,  1,  Wine  Office  Court,  Fleet  Street,  London,  EC. 


VoL  IX.  of  the  Chemical  Nlws,  containing  a copious  Index.  is  tc* 
ready,  price  iob.  8d.,  by  post,  ns.  id.,  handsomely  bound  in  ck*k 
gold-lettered.  The  case*  for  binding  muy  be  obtained  at  our  OA«. 
price  1*.  6d.  Subscribers  may  havo  their  copies  bound  for  21  6d-  it 
sent  to  our  Office,  or.  It  aocom)>ai]|<-d  by  a doth  case,  for  ts.  Vole.  I. 
and  II.  arc  out  of  print.  All  the  others  are  kept  in  stock.  VJ.  X. 
commenced  on  July  1,  1864,  and  will  be  complete  in  26  numbers. 


J.  C.  AT,— No  report  bo  full  as  cur  own  has  been  published. 

C.  Eaves. — You  might  perhaps  get  it  from  Messrs.  Bell  and  Co., 
Newcastlo. 

Dr.  Adriani.—  The  letter  is  much  too  long  for  insertion,  and  is,  mors- 
over,  almost  undecipherable.  It  lies  at  our  office. 

CKrm inti. — The  filtration  suggested  is  practical  on  a large  scale,  bat 
it  would  probably  bo  too  effective  for  your  purpose.  The  disUlUiLa 

after  digestion  we  know  from  experience  would  not  answer. 


The  Passivity  of  Metals. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 

The  Passivity  of  Metals,  by  M.  W.  Hbldt. 

Thf.  author  has  made  numerous  experiments  on  the  so- 
called  passive  state  of  metals — that  is  to  say,  that 
particular  state  in  which  the  nature  of  the  metal  seems 
to  undergo  a permanent  change  by  the  action  of  certain 
agents,  and  has  come  to  the  conclusion  that  no  such 
state  really  exists.  The  phenomena,  he  states,  (i)  are  all 
produced  simply  at  the  surface  of  certain  metals,  those 
whose  nitrates  are  insoluble  in  nitric  acid,  and  the 
passivity  belongs  to  this  insoluble  layer,  and  not  to  a par- 
ticular electro-dynamic  state  or  to  a polarisation.  It  is 
only  those  metals  whose  nitrates  are  soluble  in  diluted 
nitric  ncid’and  insoluble  in  concentrated  acid  which  pre- 
sent these  phenomena. 

With  copper  and  tin  the  insoluble  layer  is  visible  to 
the  naked  eye  ; with  others  it  can  be  seen  with  a lens. 
The  acidulated  water  easily  removes  it,  and  the  metal 
returns  to  its  normal  condition ; the  lixivium  contains 
nitric  acid,  the  presence  of  which  is  easily  recognised, 
and  also  metallic  oxide.  With  tin  it  is  necessary  to 
scratch  or  file  the  surface,  because  the  oxide  is  insoluble. 

His  other  conclusions  are  os  follow  : — 

i.  Contact  of  the  metal  with  platinum,  in  concentrated 
nitric  acid,  which,  moreover,  will  attack  the  metal  to  a 
certain  point,  quickly  determines  the  precipitation  of  an 
anhydrous  nitrate,  and  puts  an  end  to  all  action ; the 
disengagement  of  gas  ceases  with  the  contact  of  the 
latinum.  With  tin  the  white  film  of  insoluble  oxide 
irectly  nppears,  even  with  diluted  acid.  With  the 
other  metals  platinum  effects  nothing  in  the  diluted  acid, 
because  it  dissolves  the  nitrate  formed.  The  contact  of 
the  metal  with  platinum  accelerates  oxidation,  for  the 
insoluble  anhydrous  salt  spreads  over  all  the  submerged 
surface,  as  if  it  had  been  melted  and  poured  over  it ; and 
as  all  these  salts  are  transparent  and  brilliant,  the  metal 
shines  through  them  as  if  it  had  not  been  attacked. 
This  is  especially  the  ease  with  copper. 

3.  The  rust  of  iron  acts  in  the  Mime  way  as  platinum 
in  concentrated  nitric  acid,  in  contact  with  iron.  Hut 
in  diluted  acid  it  merely  prevents  the  disengagement  of 
gas,  and  the  metal  dissolves  in  the  state  of  nitrate  of 

rotoxide,  with  which  the  binoxido  of  nitrogen  forms 
lackish  tints  in  the  liquid.  The  liquid  contains  ammonia. 

4.  I he  mass  of  metal  has  a marked  influence  011  tho 
decomposition  of  the  acid.  When  in  a very  divided 
state,  as  filings  or  fine  shavings,  it  will  decompose 
an  acid  on  which,  in  its  compact  state,  it  would  exert 
no  effect. 

5.  In  nitrate  of  lead,  silver,  and  protoxide  of  mercury, 
iron  acquires  none  of  this  so-called  passivenc**,  the 
metal,  when  washed,  having  all  the  properties  of 
metallic  iron. 

6.  Kust  of  iron,  in  contact  with  iron,  precipitates  the 
copper  of  its  sulphate,  while  without  contact  of  the 
iron  no  effect  results.  It  Is  the  same  with  iron 
oxidised  by  calcination  at  red  heat.  But  iron  steeped  in 
concentrated  nitric  acid,  and  covered  with  a film  of  in- 
soluble nitrate,  does  not  act  on  the  solution  of  sulphate 
of  copper— not,  at  least,  unless  washed  or  touched  in  the 
liquid,  with  some  readily  oxidisable  metal. 

7.  Similar  results  may  also  be  obtained  by  adding  to 
tho  nitric  acid  a liquid  in  which  the  nitrate  formed  will 
be  insoluble  or  nearly  so.  Thus  zinc  is  but  vory  slightly 
attacked  in  nitric  acid,  to  which  absolute  alcohol  has 
been  added,  and  mercury  is  not  attacked  at  all. 
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8.  Lowering  the  temperature  produces  the  same 
results  by  diminishing  the  solubility  of  the  salts.  At 
20®,  zinc  in  monohydrated  acid  becomes  covered  with  a 
white  layer ; but  on  removing  the  cooling  mixture, 
this  layer  of  nitrate  dissolves,  and  the  reaction  becomes 
very  violent.  Acid  with  four  equivalents  of  water, 
which  violently  attacks  zinc  at  o°,  leaves  it  with  all  its 
brilliancy  at  180. 

9.  When  nitric  acid  is  concentrated  to  the  point  at 
which  it  oither  does  not  attack  a metal  or  attacks 
it  very  slightly,  the  addition  of  a little  nitrous  acid  or 
binoxido  of  nitrogen  determines  the  reaction,  because 
those  two  compounds  give  up  their  oxygen  more  easily  j 
but  if  the  binoxide  of  nitrogen  is  absorbed  by  the  addi- 
tion of  sulphate  of  iron,  all  action  ceases. 

10.  An  iron  wire  rendered  inactive  by  the  coating  of 
anhydrous  nitrate  touched  with  a metal,  such  as  copper, 
zinc’,  or  iron  itself,  either  in  the  liquid  or  after  with- 
drawing it,  tho  disengagement  of  gas  recommences,  and 
the  ohemical  action  is  renewed  ; this  is  simply  because 
at  the  points  of  contact  the  unattackable  coating  has 
been  disturbed ; the  acid  being  again  in  contact  with 
the  metal,  the  oxide  of  nitrogen  which  is  formed  glide* 
between  the  metal  and  the  coating,  and  detaches  it  (?). 

11.  With  nitric  acid,  carbonates  behave  in  the  same 
way  as  metals.  Fused  carbonates  of  soda  and  lead  are 
not  attacked  by  concentrated  nitric  acid ; carbonate 
of  baryta  may  even  be  placed  in  contact  with  boiling 
concentrated  nitrio  acid  without  undergoing  decomposi- 
tion. Nitrates  of  soda,  baryta,  and  lead  are  insoluble, 
or  nearly  so,  in  concentrated  nitric  acid  ; but  saltpetre 
dissolving  in  it,  concentrated  nitric  acid  attacks  car- 
bonate of  potash — at  least,  on  the  addition  of  alcohol. 

12.  In  contact  beneath  the  acid,  with  bismuth,  tin, 
iron,  or  copper,  platinum  forms  with  them  the  element  of 
a pile,  of  which  it  is  the  negative  pole.  The  tin  imme- 
diately becomes  covered  with  a kind  of  enamel  of  white 
oxide,  without  any  apparent  disengagement  of  gas; 
with  iron,  bismuth,  and  copper,  the  deposit  is  like  glass 
— a transparent,  brilliant  nitrate  of  peroxide.  This 
current  occusions  the  highest  degree  or  oxidation.  In 
diluted  acid,  the  contact  of  tho  platinum  has  no  effect, 
because  the  current  is  not  strong  enough  to  condense  on 
the  metal  .sufficient  acid  to  form  this  salt  of  peroxide,  and 
prevent  the  disengagement  of  gas,  which  prevents  the 
unattackable  coatiug  from  adhering  to  the  surface.— Les 
Monties . 


PHARMACY,  TOXICOLOGY,  Slc . 


Action  of  Iodine , Bromine,  and  Chlorine  upon  Sugar, 
by  E.  Fouoera. 

I DO  not  know  of  any  work  upon  chemistry,  or  of  any 
chemist,  having  described  the  action  of  iodine  upon 
sugar ; yet  the  changes  which  take  place  between  these 
two  bodies  deserve  being  studied  by  scientific  men. 

I have  only  to  report  a scries  of  facts,  the  result  of  my 
experiments  since  1856,  in  tho  preparation  of  the  syrup 
of  the  iodide  of  iron,  which  led  ino  to  study  the  action  of 
iodine,  bromine,  Ac.,  upon  sugar. 

I have  observed  the  two  following  facts 

1.  The  partial  spontaneous  decomposition  of  the  syrup 
of  iodide  of  iron  by  exposure  to  the  air  is  arrested  at  a 
certain  point,  and  does  not  go  further,  even  if  exposed 
for  several  months  in  a capsule  only  covered  with  paper. 

2.  This  syrup,  lightly  decomposed,  or  e ven  coloured 
by  the  addition  of  a small  quantity  of  iodine,  becomes 
perfectly  white  after  a long  exposure  to  tho  sun's  rays 
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or  to  a moderate  heat ; replaced  in  the  dark,  it  resumes 
its  amber  colour. 

However,  two  phials  hermetically  sealed,  each  con- 
taining the  syrup  of  iodide  of  iron,  one  coloured  by 
natural  decomposition,  the  other  by  the  addition  of  a 
small  quantity  of  iodine,  were  exposed  for  a year  to  the 
sun's  rays,  then  both  tho  syrups  wore  colourless ; and 
they  remained  so  for  more  than  a year,  though  they 
were  left  in  a dark  cellar,  and  in  half-filled  bottles. 

The  first  fact  reverses  tho  old  theory  of  the  decompo- 
sition of  tho  syrup  of  iodide  of  iron,  which  was  explained 
by  tho  formation  of  a protoxide  of  iron  and  iodohydric 
acid,  by  means  of  the  decomposition  of  the  water  into  its 
two  clentf  nts,  and  by  the  transformation  of  the  protoxide 
of  iron  into  sesquioxide  of  iron  by  tho  oxygen  of  the  air. 
Evidently,  should  the  decomposition  of  the  water  and  of 
the  iodide  of  iron  operate  thus,  this  process  should  con- 
tinue to  that  point  when  all  the  iodide  of  iron  is  decom- 
posed ; this  does  not  take  place. 

To  explain  the  second  fact  I asked  myself  what  became 
of  the  free  iodine  ? for  surely  it  could  not  combine  itself 
with  the  proto-iodide  of  iron  to  form  a sesqui-iodide  ; 
the  sesqui-iodide  of  iron  being  red,  should  have  remained 
so ; we  know,  upon  the  other  hand,  that  water  dissolves 
hardly  more  thau  fiiVu’d*  of  iodine,  which,  according 
to  some  chemists,  is  transformed  into  iodic  and  hydriodic 
acids.  The  lost  question  was,  then,  to  know  how  free 
iodine  acted  upon  sugar. 

To  clucidato  this  q ucstion,  I made  various  experiments 
with  iodino  and  simplo  syrup.  I soon  found  that,  with 
a moderate  and  prolonged  heat,  this  metalloid  added  to 
the  syrup  was  subject  to  a great  chemical  change. 

Ono  to  ten  grains  of  iodine,  added  to  one  ounce  of 
simplo  syrup,  in  a strong  bottle  closed  with  a gloss 
stopper,  the  whole  exposed  in  a water  bath  at  a mode- 
rate heat  (6o°  C-),  are  dissolved  little  by  little,  and  give 
the  liquid  a reddish  brown  colour;  but  after  several 
hours,  the  whole  being  always  kept  at  the  same  tempe- 
rature, the  syrup  again  becomes  discoloured.  Tho  flask 
must  be  cautiously  shaken  from  time  to  time.  The  whole 
operation  occupies  about  forty-eight  hours. 

In  operating  with  a syrup  containing  half  a drachm  of 
iodino  to  the  ounce,  I obtained,  with  somo  trouble,  how- 
ever, a similar  colourless  product. 

Tho  greater  the  proportion  of  iodine,  the  more  atten- 
tion is  required ; and  towards  the  end  of  the  operation, 
care  must  be  taken  to  remove  the  syrup  as  soon  as  it  tarns 
white. 

Arrived  at  this  point,  if  tho  preparation  is  left  exposed 
to  heat,  it  soon  colours  again  ; by-and-by  the  sugar  is 
transformed  into  caramel ; and  this  burned  sugar,  quickly 
destroyed  in  its  turn,  gives  rise  to  carbonic  acid  and  to  a 
blackish,  light,  and  spongy  substance,  partly  soluble  in 
water  and  alcohol.  Treated  by  hydrochloric  acid,  pot- 
ash, &c.,  this  substance  shows  the  same  reactions  as 
ulmiu  and  ulmic  acid.  To  carry  on  this  operation  to  the 
entire  decomposition  of  the  sugar,  all  necessary  care  must 
be  taken  to  prevent  a fracture  of  the  flask  by  tho  expan- 
sion of  carbonic  acid  gas,  which  is  formod  in  quantities, 
and  can  be  collected. 

The  more  the  temperature  is  elevated,  the  larger  is 
tho  proportion  of  iodine,  and  quicker  is  the  sugar  decom- 
posed. 

This  white  syrup  of  iodine,  or  iodinised  syrup,  has 
sometimes  an  aroma  of  fruit;  it  is  acid,  unalterable  by 
air,  heat  at  ioo°  C.  decomposes  it;  it  contains  much  glu- 
cose. Treated  with  the  reagents,  it  behaves  like  iodides 
in  general. 

These  arc  the  fuels;  the  theory  remaius  to  be  given. 


Hoes  the  iodine,  all  or  in  part,  combine  with  the  mgtr 
C„H„0„I,  or  to  the  glucose  to  form  iodides 

similar  to  the  iodide  of  starch,  C„H,0O„i  ? 

Or  rather,  in  presence  of  sugar  acting  as  a catalytic 
agent,  should  not  iodine  decompose  the  water  into  it* 
elements,  hydrogen  and  oxygen,  and  unite  with  them  to 
form  hydriodic  and  iodic  acids  ? If  so,  these  adds,  once 
formed,  would  decompose  the  sugar  precisely  in  the  same 
way  as  the  mineral  and  some  other  acids. 

If  not  so,  what  are  these  acids,  and  how  are  they 
formed  ? Is  it  from  the  decomposition  of  the  sugar  or  of 
the  water  ? 

Bromine  acts  upon  sugar  in  the  same  manner  as  iodine, 
with  the  difference  that  the  diverse  phenomena  follow 
more  rapidly. 

Chlorine  acts  upon  simple  syrup  still  more  promptly 
than  bromine ; into  water  freshly  saturated  with  chlo- 
rine, at  a very  cold  temperature,  I have  thrown  sugar, 
and  heated  the  liquor  as  I have  described  for  iodine.  In 
less  than  half  an  hour  the  chlorine  had  disappeared,  and 
the  liquor  was  acid. 

Chlorine  was  probably  transformed  into  hydrochloric 
acid. — American  Journal  of  Pharmacy . 
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Thursday,  November  17. 

General  Saeixb,  President,  in  the  Chair, 

A paper,  by  Mr.  Huggins,  “ On  the  Spectra  of  some  cf 
the  Nebula  ” was  read.  The  paper  was  a continuation  of 
that  on  the  spectra  of  the  fixed  stars  by  Mr.  Huggins  and 
Professor  W.  A.  Miller.  The  former  paper  showed  the 
similarity  of  essential  constitution  which  exists  among  the 
stars,  and  between  them  and  our  sun.  The  present  exami- 
nation was  undertaken  to  ascertain  whether  the  same  mini- 
larity  extended  to  tho  nebulae.  Prismatic  analysis  seemed 
to  be  a method  of  observation  specially  suitable  for  deter- 
mining whether  any  essential  physical  distinction  sepa- 
rates the  nebula:  from  the  stars,  either  in  the  nature  of  the 
matter  of  which  they  are  composed,  or  in  the  conditions 
under  which  they  exist  as  sources  of  light.  Por  increase  of 
optical  power  alone  fails  to  give  the  desired  information, 
since  the  researches  of  Lord  Kosse  have  shown  st  the  same 
time  that  the  number  of  clusters  may  be  increased  by  the 
resolution  of  supposed  nebula:,  other  nebulous  objects  are 
revealed,  and  fantastic  wisps  and  diffused  patches  of  light 
are  seen  which  it  w'ould  be  assumption  to  regard  as  due  in 
all  cases  to  the  united  glare  of  suns  still  more  remote. 
The  nebula:  selected  for  examination  were  those  which 
present  small  round  or  oval  discs,  and  therefore  classed  by 
Sir  John  Herschel  as  planetary  nebula:.  They  present 
but  little  indication  of  resolvability,  have  a green  and 
sometimes  bluish  colour,  and  show  no  sign  of  central  con- 
densation. The  first  examined  was  a nebula  in  Draco  5* 
II.  iv.  The  light  of  this  nebula,  unlike  that  of  any  other 
ex-tCTTestrial  body  examined  bv  the  author,  was  not  com- 
posed of  light  of  different  refrangibilities,  and  therefore 
could  not  form  a spectrum.  A greater  part  is  mono- 
chromatic, and,  after  passing  through  the  prisms,  remain* 
concentrated  in  a bright  line,  occupying  in  the  instrument 
the  position  of  that  part  of  the  spectrum  to  which  its  light 
corresponds  in  refrangibility.  A more  careful  examination 
with  a narrower  slit  showed  that  a little  more  refrangible 
than  the  bright  line,  and  separated  from  it  by  a dark  interval, 
a narrower  and  much  fainter  line  occurs.  Beyond  this,  again* 
at  about  three  times  the  distance  of  the  second  line,  a third 
exceedingly  faint  line  was  seen.  The  position  of  these 
lines  in  the  spectrum  were  determined  by  a simultaneous 
comparison  of  these  with  the  spectrum  of  the  induction 
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spark  taken  from  electrodes  of  magnesium.  The  strongest 
line  corresponds  in  position  with  the  brightest  of  the  air 
lines;  this  line  is  due  to  nitrogen,  and  occurs  in  the 
spectrum  about  midway  between  b and  F of  the  solar 
spectrum.  The  faintest  of  the  lines  of  the  nebula  agree 
in  position  with  the  line  of  hydrogen  corresponding  to 
Fraunhofer’s  F.  The  other  bright  line  w as  compared  with 
the  strong  line  of  barium  2075  » this  line  is  a little  more 
refrangible  than  that  belonging  to  the  nebula.  Besides 
these  lines,  an  exceedingly  faint  spectrum  was  j ust  perceived 
for  a short  distance  on  both  sides  of  the  group  of  bright 
lines.  The  author  suspects  that  this  is  not  uniform,  but 
crossed  writh  dark  spaces ; subsequent  observations  on 
other  nebula*  induced  him  to  regard  this  faint  spectrum 
as  due  to  the  solid  or  liquid  matter  of  the  nucleus, 
and  as  quite  distinct  from  the  bright  lines  into  which 
nearly  the  whole  of  the  light  from  the  nebula  is 
concentrated.  The  colour  of  this  nebula  is  greenish  blue. 
In  most  of  the  other  nebula?  examined  the  three  bright  lines 
were  seen  in  the  same  positions,  and  in  some  a fourth  line 
was  observed.  With  regard  to  the  nebula  the  spectrum 
of  which  we  have  just  described,  and  some  others,  the 
author  observes  that  they  can  no  longer  be  regarded  as 
aggregations  of  suns  after  the  order  to  which  our  own  sun 
and  the  fixed  stars  belong,  but  objects  possessing  a distinct 
and  peculiar  plan  of  structure.  In  place  of  an  incan- 
descent  solid  or  liquid  body  transmitting  light  of  all  re* 
frangibilities  through  an  atmosphere  which  intercepts  by 
absorption  a certain  number  of  them,  such  as  our  own  sun 
appears  to  be,  we  must  probably  regard  these  bodies,  or 
at  least  their  photo-surfaces,  as  enormous  masses  of 
luminous  gas  or  vapour ; for  it  is  alone  from  matter  in  the 
gaseous  state  that  light  consisting  of  definite  refrangi- 
bilities  only,  as  in  the  case  with  the  light  of  these  nebular, 
is  known  to  be  emitted.  It  is,  indeed,  possible  that  suns 
endowed  with  theso  peculiar  conditions  of  luminosity 
may  exist,  and  that  these  bodies  are  clusters  of  suen 
suns  ; but  there  are  considerations  which  are  scarcely  in 
accordance  with  the  opinion  that  they  are  clusters  of  stars. 
One  of  these  is  found  in  the  extreme  simplicity  of  con- 
stitution suggested  by  the  three  bright  lines,  whether  or 
not  these  are  regarded  as  indicating  the  presence 
of  nitrogen,  hydrogen,  and  a substance  unknown. 
With  the  exception  of  nitrogen,  the  author  states  that 
not  one  of  the  thirty  elements,  the  spectra  of  which  he  has 
measured,  has  a strong  line  very  near  the  bright  line  of 
the  nebula?.  If,  however,  this  line  were  duo  to  nitrogen, 
other  lines  should  be  seen ; for  there  are  specially  two 
strong  double  lines  in  the  spectrum  of  nitrogen,  one  at 
least  of  which,  if  it  existed  in  the  light  of  the  nebulie, 
would  be  easily  seen.  In  the  author’s  experiments  on  the 
spectrum  of  nitrogen,  he  observed  that  the  character  of  the 
brightest  of  the  lines,  that  with  which  the  line  in  the 
nebulae  coincides,  differs  from  that  of  the  two  double  lines 
next  in  brilliancy.  It  is  more  nebulous  at  the  edges,  even 
when  the  other  lines  are  thin  and  sharp.  The  same  phe- 
nomenon was  observed  with  other  elements.  May  not  this 
difference  of  character  observable  in  the  lines  of  the  same 
element  indicate  a physical  difference  in  the  atoms  in  con- 
nection with  the  vibrations  of  which  they  are  probably 
produced  ? Tho  speculation  presents  itself  whether  the 
occurrence  of  this  one  line  only  in  the  nebula?  may  not 
indicate  a form  of  matter  more  elementary  than  nitrogen, 
and  which  our  analysis  has  not  yet  enabled  us  to  detect. 

The  next  paper  was  by  Forchammer,  on  the  composition 
of  sea  water  at  different  depths,  a report  of  which  wo  are 
compelled  to  defer. 


gimpsoa  t.  Holliday. — This  case  is  now  before  the 
Lord  Chancellor  on  an  application  by  the  defendant  for  a 
new  trial,  or  the  reversal  of  the  decision  of  Vice-Chancellor 
Stuart.  Our  readers  are  by  this  time  well  acquainted  with 
the  matters  in  dispute,  and  wo  shall  not  further  allude  to 
the  case  until  the  decision  of  t)}c  Chancellor  is  given. 


CHEMICAL  SOCIETY. 

Thursday,  November  17, 

Professor  A.  W.  Williamson,  Ph.D.,  F.R.S.,  President , 
in  the  Chair. 

The  minutes  of  the  previous  meeting  having  been  rend  and 
confirmed,  and  the  donations  to  the  library  acknowledged, 
the  names  of  thirteen  candidates  for  admission  into  the 
Society  were  read  over  for  the  second  time,  and  Mr. 
Alexander  Stuart,  Apothecaries’  Hall,  London,  was  pro- 
posed for  the  first  time. 

We  subjoin  a complete  list  of  the  names  w hich  will  be 
balloted  for  at  the  next  meeting  of  the  Society  (December 
1) : — Clayton  S.  Beauchamp,  Lieutenant  Itoval  Engineers ; 
Mr.  John  Bray,  High  Street,  Mild  Town,  Sheemeas ; Mr. 
Charles  Eken,  Bath;  Mr.  Henry  Haywood,  Broomhall 
Park,  Sheffield  ; Henry  Montague  Hosier,  Lieutenant  and 
Life  Guards,  Topographical  Department,  New  Street, 
Spring  Gardens;  Mr.  Daniel  Ilarmcr  Jay,  Manufacturing 
and  Analytical  Chemist,  Frog  Island,  Leicester ; Mr. 
Joseph  F.  Payne,  M.A.,  Magdalen  College,  Oxford;  Mr. 
J.  G.  F.  Richardson,  Manufacturing  Chemist,  Leicester ; 
Mr.  William  White  Rouch,  Norfolk  Street,  Strand ; 
Lieut. -Colonel  H.  Y.  D.  Scott,  Royal  Engineers,  Ealing, 
and  South  Kensington  Museum ; Mr.  J.  Berger  Spence, 
Pendleton  Alum  Works,  Newton  Heath,  Manchester ; 
Hermann  Sprengel,  Fh.D,,  Chemical  Works,  Kcnuington 
Common ; and  Mr.  Alfred  l’hythian  Tamar,  3,  Upper 
Baker  Street,  London. 

A resolution  of  the  Council,  referring  to  the  proposed 
removal  from  the  list  of  Fellows  some  few  members  who 
have  allowed  their  subscriptions  to  lapse  for  more  than 
three  years,  was  read  a second  time,  and  will  likewise  bo 
decided  by  ballot  at  the  next  meeting. 

The  Puesident  then  invited  Dr.  Marcet  to  favour  the 
Society  with  his  promised  communication  *'  On  the  Urine 
of  Salted  M tat.**  The  author  commenced  by  pronouncing 
a graceful  eulogium  upon  Professor  Graham's  researches 
on  Liquid  Diffusion  or  Dialysis.  Very  shortly  after  these 
results  were  made  known  Dr.  Marcet  conceived  that  the 
principle  might  be  turned  to  account  advantageously  in 
connexion  with  the  curing  of  meat,  and  two  years  ago  he 
instituted  experiments  upon  the  treatment  of  meat  brines 
with  the  view  of  removing  the  salt  by  dialysis.  lie  eva- 
porated the  salt  brine  at  a moderate  temperature  to  one- 
third  its  original  bulk,  decanted  from  the  crystals  of 
common  salt  which  had  separated,  and  placed  the  liquid 
in  a di&lyser  for  the  purpose  of  removing  the  rest  of  the 
salt.  He  obtained  in  this  manner,  in  period*  varying  from 
eighteen  to  thirty-six  hours,  a palatable  beverage,  which 
had  only  to  be  warmed  in  order  to  furnish  a good  and 
cheap  soup.  So  important  did  these  results  appear,  that 
Dr.  Marcet  wrote  at  once  to  a friend  in  Liverpool  advising 
him  to  make  a trial  of  the  plan  for  the  benefit  of  the  dis- 
tressed Lancashire  operatives  ; the  author  did  not,  how- 
ever, entertain  any  intention  of  publishing  his  experience 
until  he  had  found  opportunities  of  further  pursuing  the 
matter,  for  although  the  liquid  had  the  smell  and  taste  of 
broth  he  could  not  then  say  whether  there  was  a deficiency 
of  nutritive  ingredients,  and  later  he  found  that  much  of 
the  phosphates  and  lactates,  kreatin  and  kreatinin  were 
lost.  In  the  meantime,  however,  a short  account  of  his 
experiments  appeared  in  the  Family  Herald , without  his 
knowledge  or  sanction,  early  in  the  year  1863.  Since 
then  he  had  resumed  the  subject  for  the  purpose  of 
turning  a waste  commodity,  if  possible,  to  some  prac- 
tical account,  and  he  considered  that  meat  brine  was 
admirably  adapted  to  the  preparation  of  kreatin  and  krea- 
tinin,  and  could  be  used  as  a source  of  lactic  acid. 
The  process  employed  in  the  recovery  of  theso  constituents 
was  first  to  boil  the  brine  in  order  to  coagulate  the  albu- 
men ; this  being  strained  off  the  liquor  was  evaporated 
until  much  of  the  salt  had  crystallised  out,  alcohol  was 
then  added,  and  to  the  clear  fluid  a small  quantity  of  a 
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highly  concentrated  iolution  of  chloride  of  zinc  ; then  set 
aside  in  order  to  permit  of  the  gradual  deposition  of 
crystals  of  lactate  of  zinc,  but  inasmuch  as  some  of  the 
lactic  acid  and  all  the  kreatin,  &c.,  remained  in  solu- 
tion, he  treated  the  mother  liquor  with  oxide  of  lead, 
which  effected  a complete  separation  of  the  acid  from  the 
neutral  suostanccB.  The  lactate  of  lead  was  transformed 
into  the  characteristic  lime  salt  (exhibited)  by  boiling  the 
precipitate  with  sulphuric  acid  and  then  neutralising  with 
chalk.  The  kreatin  and  kreatinin  were  recovered  by 
evaporating  the  solution  to  dryness  and  treating  with 
alcohol,  in  which  the  latter  is  very  soluble,  the  kreatin 
was  afterwards  taken  up  by  water  and  crystallised  from 
aqueous  solution.  In  the  course  of  these  researches  the 
author  observed  an  anomaly  in  the  fact  that  very  large 
quantities  of  albumen  were  dissolved  out  from  muscular 
tissue  by  the  action  of  water ; he  started  with  the 
supposition  that  flesh  was  a colloid,  and,  as  such, 
would  not  permit  of  the  outward  diffusion  of  albu- 
men. This  experimental  result  stood  apparently  in 
opposition  to  the  laws  of  liquid  diffusion,  but  there 
was  a difference  in  the  character  of  albumen,  that  con* 
tained  in  blood  requiring  a higher  temperature  to  coagu- 
late it  than  the  albumen  of  flesh.  In  order  to  make  this 
point  more  clear.  Dr,  Marcct  showed  at  the  meeting  the 
compaiativc  results  of  two  experiments  : one  was  a piece 
of. beef  merely  immersed  in  water  to  which  it  had  already 
in  the  course  of  the  day  imparted  a red  colour  and  some 
soluble  albumen,  whilst  in  a second  glass  some  juice  of 
flesh  inclosed  securely  within  a pig’s  bladder  showed  no 
signs  of  albumen  after  twelve  hours.  The  structure  of  a 
piece  of  muscular  tissue  cannot  then  bear  any  comparison 
with  an  ordinary  colloidal  septum,  as  was  at  first  supposed. 
Further,  if  a piece  of  flesh  be  immersed  in  liquid  gelatine 
and  the  whole  allowed  to  set,  no  albumen  passed  out  until 
the  sixth  or  seventh  day,  when  a red  zone  appeared  in  the 
jelly  around  the  meat  and  faintly  coloured  the  isinglass. 
The  author  next  made  experiments  of  a similar  kind,  but 
with  very  delicate  animal  membranes,  such  as  that  which 
covers  the  liver  in  the  ox  and  sheep.  This  membrane, 
thin  as  gold-beater’s  skin,  was  made  into  dialysers,  which 
being  charged  with  juice  of  flesh  allowed  variable  quanti- 
ties of  albumen  to  pass  during  the  first  day.  The  structure 
of  flesh  must,  therefore,  be  defined  as  consisting  of  an  in- 
finite number  of  delicate  membranes  through  which  the 
liquids  may  constantly  circulate  by  capillary  motion. 
Dr.  Marcet  next  addressed  himself  to  the  following 
inquiry?— Are  the  various  soluble  constituents  of  meat 
equally  diffusible  ? and,  particularly,  whether  Is  albumen 
or  phosphoric  add  more  readily  transmitted  through 
animal  membranes?  For  a truly  comparative  experiment 
the  author  made  quantitative  analyses  of  the  aqueous 
extract  of  beef,  and  of  the  aqueous  diffusate  from  a pre- 
cisely similar  quantity  of  beef.  Two  hundred  grammes  of 
meat  were  treated  in  each  case  with  12  c cubic  centimetres 
of  distilled  water,  and  it  was  found  tnnt,  in  the  case  of 
the  extract,  the  phosphoric  acid  was  In  proportion  to  the 
albumen  as  1 : 12*5,  whilst  the  liquid  diffusate,  after 
twenty-six  hours,  contained  the  same  constituents  in  the 
ratio  of  1 : 6*3  ; thus  it  was  proved  that  the  ulbuiucn  was 
only  half  as  diffusible  as  the  phosphoric  acid.  Ill  another 
experiment,  which  lasted  four  days  and  confirmed  the 
former  result,  the  ratios  of  phosphoric  acid  to  album  on 
were  respectively  1 : 9*5  in  the  extract,  and  1 : 4*4  lit  the 
aqueous  diffusate.  The  speed  at  which  albumen  will 
pass  through  an  animal  membrane  is,  however,  mainly 
regulated  by  the  degree  of  acidity  or  alkalinity  of  the  fluid, 
and  the  author  found  that  when  the  liquid  was  decidedly 
alkaline,  a mere  trace  only  of  albumen  was  allowed  to 
pass.  The  same  observation  was  equally  applicable  to  the 
dialytic  analysis  of  urine,  and  was  particularly  noticed 
when  baryta  water  had  been  employed  in  slight  excess  for 
the  purpose  of  precipitating  the  phosphate*  and  sulphates. 
Reverting  to  the  practical  part  of  the  question,  Dr.  Marcet 


pointed  out  the  fact  that  not  only  was  there  a low  of 
nutritive  constituents  during  the  process  of  salting,  but 
when  subsequently  it  was  desired  to  cook  the  meal  u was 
usually  immersed  for  some  time  in  pure  water  to  remove 
the  great  excess  of  salt.  Here,  likew  ise,  there  vu  a uut« 
of  valuable  constituents  which  could  by  a modification  in 
the  treatment  be  avoided.  The  author  proposed  to  tut 
the  meat  into  small  pieces,  add  from  10  to  20  per  cent,  of 
common  salt,  and  fill  into  sausage  skins  or  bladder*.  The 
whole  should  then  be  immersed  in  a concentrated  brino 
until  the  meat  was  deemed  to  have  been  sufficiently  im- 
pregnate d throughout.  At  the  end  of  a month,  during 
the  hottrst  season  of  last  year,  the  meat  was  found  upon 
trial  to  have  a better  flavour  and  to  be  more  tender  than 
tliat  cured  in  the  usual  way.  If  desired,  much  of  the 
salt  could  be  removed  from  the  sausage  meat  by  soaking 
the  skins  it»  fresh  water ; and  the  author,  in  conclusion, 
recommended  that  whenever  it  was  necessary  to  remote 
the  excess  of  salt  from  meat,  cured  either  on  this  principle 
or  in  the  ordinary  manner,  the  joint  should  be  security 
wrapped  in  a bladder  before  being  introduced  into  water, 
and  thus  a considerable  proportion  of  the  nutritive attttn 
be  retained. 

The  President  felt  greatly  interested  in  the  subject  of 
Dr.  Marcet*  s investigation.  It  was  well  known  that  vasts 
occurred;  the  question  to  he  settled  was  how*  this  could 
best  be  avoided.  He  wished  to  ask  the  lecturer  whether 
in  the  experiment  before  them  he  relied  upon  the  red 
colour  of  tlie  liquid  as  being  the  sole  indication  of  the 
presence  of  albumen  ? 

Dr.  Marcet  replied  that  lie  always  found  the  red 
colouring  matter  accompanying  the  albumen ; there  w*l 
no  philosophical  reason  for  this  being  the  case,  but  che- 
mical tests  invariably  proved  it.  The  red  blood-corpuicle* 
were,  of  course,  destroyed,  and  their  coloured  contents 
became  mixed  with  the  albumen. 

Professor  Graham  considered  that  the  lecturer  had 
treated  of  muscular  mass  too  much  in  the  light  of  a homo- 
geneous substance  ; it  would  be  better  to  di*t:u$uuh 
between  the  fibrous  and  fluid  ingredients  somewhat  *s 
water  in  a sponge,  and  if  then  by  mechanical  force*  the 
meat  suffered  contraction,  os  when  immersed  in  salt,  the 
fluids  were  ejected  os  a necessary  consequence,  and  not  so 
much  by  virtue  of  a dialytic  action,  as  had  just  now  been 
represented.  If  threads  of  fibrin  were  soaked  first  in 
acetic  acid,  and  then  removed  into  salt -brine,  they  would 
be  found  to  contract  very  considerably.  With  regard  to 
the  dialytic  transfer  of  albumen,  the  speaker  thought  it 
desirable  to  make  further  experiments  before  this  could br 
confidently  asserted ; it  was  necessary  to  bear  in  mind  the 
ditiiculty  of  procuring  absolutely  perfect  dialysers,  rainul 
membranes  were  never  water-tight,  and  even  thick  bladder* 
had  sensible  apertures  thiough  which  albumen  itself  could 
flow  out,  especially  under  the  pressure  of  a few  inches  of 
water.  It  w as  always  necessary  to  take  the  precaution  of 
testing  the  dinlyseis  before  their  employment. 

I)r.  Marcet  could  not  allow  that  the  structure  of 
muscular  tissue  bore  any  comparison  with  water  in  * 
sponge,  for  he  hud  never  succeeded  in  exprewiug  cay 
liquid  from  a piece  of  meat,  even  under  a hydraulic  prr**‘. 
it  w as  impossible  to  get  evidence  upon  a dry  sheet  of  filw 
paper  of  the  expulsion  of  more  than  traces  of  fluid  or 
moisture;  then  it  must  be  remembered  that  be  hsd 
ployed  pure  water,  not  brine,  in  the  experiments  by  vhita 
ulbumcn  had  been  extracted  ; meat  always  contract*  sed 
becomes  hardened  under  the  influence  of  salt.  Wih 
respect  to  the  preparation  of  the  animal  membranes,  tfi 
had  torn  them  from  the  sheep's  liver  in  preference  to 
removing  them  by  the  aid  of  a dissecting  knife,  so  a#  pot* 
posely  to  shut  out  this  source  of  error. 

Dr.  A.  TV.  Hofmann  referred  briefly  to  the  new  pi® 
proposed  bv  Dr.  Morgan,  of  Dublin,  tor  wilting  animal1 
whole.  Immediately  after  slaughtering,  a cvnnmanieatK'a 
was  established  between  the  principal  arteries  and  s ****** 
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voir  of  salt  brine  placed  at  a high-level,  the  effect  of  which 
ensured  the  diffusion  of  salt  through  the  meat  by  A process 
of  injection.  The  published  statements  affirmed  that  for 
the  cost  of  sixpence  halfpenny,  and  in  the  course  of  ten 
minutes,  a whole  ax  could  be  preserved. 

l)r.  Paul  made  a further  statement  on  the  same  subject, 
and  said  that  the  quantity  of  salt  might  now  be  So  much 
diminished  that  it  became  unnecessary  to  wash  the  meat 
preparatory  to  cooking. 

Dr.  Chaob  CUlykrt  warmly  advised  the  undertaking  of 
chemico- physiological  experiments  in  connection  with  the 
intestinal  absorption  of  foody 

A paper  was  read  by  Professor  Wanxlyx  “ On  the 
Mature  of  Compound  Ether*"  an  abstract  of  which  shall 
appear  in  our  next  number, 

The  meeting  was  then  adjourned  until  December  i. 


LECTURES  OX  CHEMICAL  I’HiLOSOPHV.—tll. 
Delivered  at  the  College  of  Frame,  by  J/.  A.  WuBTZ. 
Condensed  Type i. 

W*  have  scett  the  advantage*  nf  the  theory  of  type*  in 
two  respects— in  the  deafness  with  Which  it  enables  u*  lo 
interpret  the  metamorphoses  of  bodies,  and  in  therelation- 
ship  it  establishes  between  mineral  and  organic  compounds. 
I*et  ns  now  pufuUe  the  lubjeet  fbrthef  and  apply  the 
theory  to  a higher  order  of  compounds^  We  shall  treat 
to-day  of  condensed  types,  and  follow  the  relations  Which 
the  typical  notation  establishes  between  certain  groups  of 
mineral  and  organic  compounds,  and  endeavour  further  to 
account  for  the  part  which  polyatomic  radicals  play  in  the 
generation  of  complex  compounds. 

We  have  already  explained  the  real  meaning  of  the 
typical  formula  of  aeetie  acid 

W)o 

which  expresses  at  once  the  principal  facts  of  the  history 
of  this  acid.  Let  us  now  consider  succinic  acid  : — We 
bring  this  acid  under  the  type  of  Water  twice  condensed 

Jj*  J 03,  ahd  write  its  formula  J 0a. 

This  formula  explains  that  succinic  acid  is  derived  from 

!;}«. 

by  the  substitution  Of  C4Ht0a  for  H2 ; in  other  words, 
that  it  is  diatomic. 

The  following  equation, — * 

CtH,0,Cl,  + jj;  | Ot-iHCl  + o. 

Chloride  of  sttoelnjM.  Succinic  acid, 

indicates,  in  fact,  that  the  formation  of  the  acid  is  effected 
by  a double  substitution  which  implies  the  equivalence  of 
04!LO3  to  and  to  Cl.  \ that  is  to  Say,  implies  the  ditto- 
micity  of  succduyie,  and  consequently  of  the  neid.  * 

The  typical  formula  suggests  that  succinic  acid  can  fotm 
two  kinds  of  suits  and  two  kinds  of  ethers  according  as 
we  replace  one  or  two  atoms  of  the  typical  or  extra-radical 
hydrogen  by  one  or  two  metallic  atoms,  or  one  dr  two 
molecules  of  alcoholic  radicals  ; that  the  acid  can  fotm  tWo 
chlorides  according  as  we  replace  one  or  t\to  of  the  groups 
110  by  chlorine, 

C4H,6,,C1,  and  r‘H‘ } 0 
_ ^ 01 

Chloride  of  luccisyle.  C b loros  nednlc  add. 
and  lastly  two  amides 

(r,U,0^"HtN  and  } 0)'HjX 

^ — y 1 ■ ■ ' v—  - -v — 7 

DiMiccinainide.  fiuccinamic  add. 

according  as  wo  replace  one  or  two  of  the  groups  110  by 


NIL.  Thus  these  typical  formulae  express  very  clearly 
the  manner  in  which  all  these  bodies  are  derived  from 
succinic  acid,  and  the  bonds  which  unite  them  to  it.  We 
may  remark  further  that  the  notation  allows  us  to  foresee 
the  existence  of  a chloro-fiuccinie  ricid,  a sort  of  succinic 
chlorhydrine  which  has  not  yet  been  prepared. 

The  formulae  by  Which  We  represent  the  polyatomic 
alcohols  give  us  the  same  kind  of  information.  We  re- 
present glycol  by 

^ derived  from  the  type  Jj2  J 03 

and  we  represent  glycerine  by 

^ Hj  } °3  or  belonging  to  the  type  jj*  J Ov 
The  formula  of  glycol 


(e’F 


} o. 


indicates  to  us  that  in  this  compound  one  or  two  atoms  of 
hydrogen  arc  replaceable  by  one  or  two  atoms  of  acid 
radicals;  that  one  or  two  groups  lid*  may  be  replaced 
by  Cl,  Br,  or  NHa.  The  formula  of  glycerine 

(<w£l* 

teaches  us  that  in  this  compound  one,  two,  or  three  atoms 
of  hydrogen,  and  one,  two,  or  three  molecules  HO  may 
be  exchanged  for  new  elements  or  new  groups  to  form 
a multitude  of  compounds,  the  existence  of  which  we 
can  thus  foresee,  and  the  conditions  of  whose  formation 
we  can  determine. 

Glycol,  for  example,  in  this  way  gives  rise  to  two 
chlorides — 


(C,H,)"|0 

Cl 


and  (C,H|)*C1, 


Monocbl-rrbydrlc  glycol.  Chloride  o?  ethylene. 
Glycerine  in  the  same  way  gives  three  chlorides — 

Cl  CL 


(caHsr  ci, 


MoiH<clilorliydrinc.  Dicblorhydrine.  Terchlnrhydrlno. 

Let  uh  now  see  whether  any  i otnpounds  exist  in  mineral 
chemistry  which  we  can  compare  with  the  foregoing— that 
is  to  say,  which  wo  t an  bring  under  the  type  of  condensed 
water.  Let  us  compare  succinic  with  sulphuric  acid. 
The  former  we  have  said  is  formed  by  the  reaction  of 
chloride  of  succinyle  upon  water.  Well,  it  is  the  same 
with  sulphuric  acid.  When  chloride  of  sulphuryle  reacts 
upon  water  sulphuric  acid  is  formed  : 

SOjCl.j  + jJ’j  Oj  = 


0,  + xIICl 


Chloride  of  •ulpburylo.  Sulphuric  acid. 

The  diatomic  radical  (SO,)"  exists  ; it  is  ordinary  sul- 
phurous gas.  It  combines  directly  with  chlorine  to  form 
chloride  of  sulphuryle  (Uegnnult’s  chlorosulphuric  acid). 
This  chloride  results  from  the  substitution  of  Cl,  for 
2(110)  in  a molecule  of  sulphuric  acid.  By  treating 
sulphuric  acid  with  perchloride  of  phosphorus  William- 
son obtained  the  true  chlorosulphuric  acid 

SOd)o 

01 

which  results  from  the  substitution  of  Cl  for  HO  in  sul- 
phuric acid. 

Thus,  sulphuric  acid  forms  two  chlorides ; it  forms  also 
two  kinds  of  salts  and  two  kinds  of  ethers.  The  formula 

(7>- 


• To  exhibit  this  mode  of  replacement  more  elearly,  we  might 
write  the  formula  of  glycol  (C\j H« ) ' t (HO/,  and  (Bit  of  glycerine 

ww  t (nor. 
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shows  us  all  that  at  a glance ; it  clearly  expresses  all  the 
principal  properties  of  this  acid,  which  you  now  see  we  are 
justified  in  comparing  with  succinic  acid,  and  regarding 
as  a bibasic  and  diatomic  mineral  acid. 

We  have  already  compared  the  alcohols  of  organic 
chemistry  to  the  hydrates  of  mineral  chemistry.  Thus, 
to  hydrate  of  lime — 

J Ov  derived  from  the  type  jj*  j Ov 
we  have  compared  glycol — 

(Wi  0 

H,  J 

This  comparison  is  formed  on  a perfect  similarity  of  meta^ 
morphoses.  Hydrate  of  calcium  is  formed  by  adding  water 
to  lime.  Glycol  is  produced  in  just  the  same  way  by  placing 
oxide  of  ethylene  in  contact  with  water. 

Ca"0  + II,  0=  Cau  \ n 

H,  ) °a* 

Uyrirnto  of  calcium. 


H.ri  o 

Uj  ) • 


Oxido  of  ct  by  lone. 


Hydrate  of  cthylcito 
(glycol). 

In  the  same  way  we  are  justified  in  comparing  hydrate 
of  ethylene  to  the  hydrates  of  6ome  other  diatomic  metals. 
The  typical  formula  of  glycol  indicates  to  us  that  this  body 
may  form  two  kinds  of  salts,  just  as  the  formula  of  tine 
hydrate 

1L  } °» 

teaches  us  that  two  kinds  of  cupric  salts  can  exist.  Thus, 
by  combining  with  acetic  acid,  glycol  gives  rise  to  the  two 
following  compounds 

(cXm  I J (CaHaO),  ) °* 

In  the  same  way  cupric  hydrate  forms  with  acetic  acid 
the  two  following  acetates 

Cu  | » Ctf  1 q 

((72ii30)ii  / (CM  ) 

V y ' V ' 

Dibasic  acetate  of  copier.  Neutral  ftctUw  of  copper. 

We  thus  compare  tho  ethers  of  glycol  to  the  cupric 
salts,  and  tho  typical  notation  shows  that  this  analogy  is 
founded  upon  the  similarity  of  reactions. 

Just  as  on  adding  hydrate  of  potassium  to  cupric  acetate 
wc  form  acetate  of  potassium  and  cupric  hydrate,  so  on 
adding  hydrate  of  potassium  to  acetate  of  ethylene,  we 
form  acetate  of  potassium  and  ethylenic  hydrate  or  glycol. 

Again,  with  glycol  we  can  form  ethers  with  two  acid 
radicals  such  as — 

(ciH,)'  _ 

(C,HjO)  5 O, 

(CjH.O)' 

^ t 

Accto- butyric  glycol. 

In  mineral  chemistry  we  have  salts  with  two  radicals 
exactly  similar,  sceto-nitrates,  for  example,  such  as — 

Sr" ) Bn" 

(C,H,0)'  | O. 


(NO,)' 


(NO,)' 


Aceto-nltrate  of  strontium.  Accto-nitratc  of  barium. 
(To  be  continued.) 


ACADEMY  OF  SCIENCES. 

November  14. 

Tux  first  memoir  read  was  by  Dr.  llofmann,  and  entitle  . 
" Further  Contributions  to  the  History  of  the  Cohurin 
Matters  derived  from  Coal  Tar  1 PhcnyUolylam ine."  Th^ 
paper  has  already  been  communicated  to  the  Boya^ 


Society,  and  was  published  in  the  last  number  of  the  Pro- 
ceedings, from  which  w*e  may  make  an  abstract. 

M.  Pisani  presented  a note  *•  On  a new  Cornish  Miner*?' 
which  he  has  named  Derilline.  In  reference  to  this  paper 
wo  must  call  the  attention  of  our  readers  to  a note  by  Hr. 
Maskelyne  in  our  “ Correspondence.”  According  to 
M.  Pisani,  Devilline  has  the  composition — 

(CuCaFe)3S  + 3Aq. 

M.  Oppenheim  made  a communication  " On  the  Uretcf 
Combustion  of  Formic  Acid Berthelot,  from  his  tp- 
thetical  experiments,  regards  formic  acid  &a  carbonic 
oxide  plus  water,  but  he  has  been  puzzled  by  the  obserri- 
tion  that  its  combustion  disengaged  more  heat  than  that  of 
carbonic  oxide,  the  water  in  the  acid  furnishing  none.  He 
concluded  that  in  its  formation  some  absorption  of  heat 
takes  place,  which  is  to  M.  Berthelot  inexplicable,  k. 
Oppenheim  thinks  that  the  typical  formula  of  formic  acid 

CH£}° 

explains  it.  The  formula  shows  that  formic  acid  ii 
not  a simple  compound  of  carbonic  oxide  and  water, 
but  a combination  of  the  radical  formyle  with  peroxide  of 
hydrogen.  Thus  in  its  formation  water  is  decompcaed 
into  H and  HO,  the  H first  uniting  with  carbonic  oxide  to 
form  formyle,  which  then  combines  with  HO.  This  decom- 
position of  water  the  author  considers  occasions  the  ab- 
sorption of  heat.  In  like  manner,  when  the  formic  acid  s 
produced  according  to  Kolbe’s  method  by  the  action  ct 
carbonic  anhydride  and  potassium  on  the  vapour  of  w*«r, 
carbonic  anhydride  splits  up  into  CO  and  O,  in  which  ca*. 
also,  absorption  of  heat  takes  place,  and  thus  the  heat  of 
combustion  of  formic  acid  is  equal  to  that  of  the  combui- 
tion  of  carbonic  oxide  plus  the  heat  absorbed  in  its  forma- 
tion, and  the  absorption  is  explained  by  the  decomposition 
of  the  water  or  carbonic  acid.  The  author  further  express 
an  opinion  that  the  facts  mentioned  show  the  influent* 
which  the  position  an  atom  occupies  in  a compound  bs 
upon  its  physical  properties,  and  believes  that  the  theory 
of  types,  originally  intended  merely  to  indicate  the  re- 
actions of  compounds,  may  also  be  made  the  means  f 
expressing  their  physical  properties. 

M.  Berthelot,  in  a note  11  On  Formic  Acid,"  questions 
this ; he  says  that  the  explanation  of  the  anomaly  observed 
must  be  sought  through  physical  and  mechanical  experi- 
ments, and  not  in  the  imaginary  arrangements  of  a formuk 
lie  shows  that  in  the  union  of  carbonic  oxide  and  water, 
the  synthesis  of  formic  acid  is  direct,  and  no  accessory 
products  are  formed.  It  is  in  this  case  that  the  calorifc 
anomaly  is  moat  evident.  In  Kolbe's  experiment,  a quan- 
tity of  hydrate  of  potash  is  formed,  which  must  hare  acme 
influence.  M.  Berthelot  then  compares  formic  with  acetic 
acid,  acids  belonging  to  the  same  series,  and  comparabU 
by  their  chemical  constitution,  whatever  formula)  they 
may  be  represented  by.  But  the  combustion  of  acetic aod 
disengages  the  same  amount  of  heat  aa  the  combustion  of 
the  products  of  its  decomposition,  carbonic  acid  and  ro&reh 
gas,  or  carbonic  acid,  water,  and  acetone.  No  formuk.  b 
adds,  will  enable  us  to  foresee  the  calorific  properties  of 
formio  acid.  In  conclusion,  M.  Berthelot  announces  thf 
speedy  publication  of  a memoir,  in  which  he  will  sho« 
that  the  vapour  of  formic  acid  submitted  to  a high  tempt* 
rature  decomposes  with  a considerable  disengagement  of 
heat,  and  that  the  decomposition  may  be  at  will  into  car- 
bonic oxide  and  water,  or  carbonic  acid  and  hydrogen. 

MM.  Caron  and  Margueritte  continue  their  dispute  about 
the  cementation  of  iron  by  carbons  and  carbonic  oxide.  Tb* 
former  says  that  soot  will  not  make  steel  any  more  than 
graphite.  The  latter  says  what  he  has  said  before. 

Two  notes,  one  by  M.  Des  Cloizeaux,  and  the  other  by 
M.  Daubree,  announce  the  discovery  of  Breunneriu*.  1 
crystallised  carbonate  of  magnesia  and  iron,  in  the  re- 
markable meteorite  which  fell  at  Orgueil.  A third  note, 
by  M.  Cloez,  announces  that  the  same  meteorite  contained 
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a little  more  than  one*  half  per  cent,  of  carbonic  acid — 
small  facts,  but  valuable,  since  the  presence  of  this  crys- 
tallised carbonate  proves  that  the  meteorite  could  never 
have  been  exposed  to  a very  high  temperature. 
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Elements  of  Chemistry:  Theoretical  and  Practical.  Part  II. 

Inorganic  Chemistry.  Third  Edition,  with  additions. 

By  William  Allen  Miller,  M.D.,  L.L.D.,  &c.,  &c. 

London  : Longman  and  Co.  1864. 

Thb  sale  of  two  editions  of  an  educational  work  on  the 
scale  of  Dr.  Miller’s  44  Elements  of  Chemistry/’  may  be 
taken  as  a proof  of  the  esteem  in  which  it  is  held,  and  it 
is  only  necessary  for  us  to  point  out  tho  new  features  of 
this  edition. 

In  the  present  state  of  chemical  science  we  might  say 
it  has  become  a difficult  matter  to  write  a completely  satis- 
factory educational  work  on  chemistry.  An  author  has 
two  courses  open  to  him.  He  may  adhere  to  the  old 
notation,  and  give  in  an  appendix  an  account  of  new 
theories  and  systems  of  notation,  or  he  may  construct  his 
book  entirely  upon  recent  theories,  and  leave  all  previous 
notations  out  of  consideration.  Neither  of  these  plans 
we  think,  is  altogether  satisfactory.  A student  may  never 
read  an  appendix,  and  consequently  remain  in  ignorance 
of  what  it  Is  very  desirable  that  he  should  know  ; and  if  he 
have  studied  only  the  new  notation  he  runs  the  risk  of 
being  mystified  whenever  he  takes  up  a book  on  the  old. 
We  arc  thinking  of  a student  who  does  not  devote  himself 
exclusively  to  chemistry,  but  who  should  be  so  taught 
the  elements  of  the  science  that  he  may  supplement  his 
knowledge  from  our  current  literature,  which  hasno  system. 

In  this  volume  Dr.  Miller  has  adopted  the  new  atomic 
weights,  and  written  all  the  formula:  according  to  it.  He 
has,  however,  placed  at  the  beginning  a general  note  as 
follows : — 

44  N.B.— In  the  formulae  adopted  in  this  volume  the 
symbols  for  the  new  atomic  weights  are  in  accordance 
with  the  present  usual  and  convenient  practice,  indicated 
by  barred  letters,  instead  of  by  italics  as  in  the  first 
volume.  The  conversion  of  any  formula  on  the  new 
notation  into  that  in  ordinary  use  is  effected  by  doubling 
the  numbers  attached  to  the  barred  symbols.  The  result 
will  be  either  the  ordinary  formula  or  its  multiple  by  two. 
KHQ,  for  instance,  = KHOj ; and  £nCl4o«iSnClrM 

When  we  have  quoted  this,  and  said  that  large  additions 
have  been  made  to  this  edition  to  bring  tho  work  up  to 
the  present  state  of  the  science,  we  have  said  all  that  is 
necessary  to  convince  our  readers  of  its  value  as  an  intro- 
duction to  the  study  of  chemistry. 


A Manual  of  Qualitative  Analysis.  By  Robert  Oalloway, 
F.C.S.  Fourth  Edition.  Revised  and  Enlarged.  Lon- 
don: Churchill  and  Son.  1864. 

Wb  can  always  give  praise  to  Mr.  Galloway’s  educational 
works.  They  are  invariably  written  upon  a system  and 
founded  on  experience,  and  the  teaching  is  clear,  and  in 
general  complete.  Few  works  on  qualitative  analysis  have 
been  more  studied  than  the  previous  editions  of  this 
manual,  and  the  present  edition  will  commend  itself  to 
teachers  and  students  by  some  marked  improvements. 
Nevertheless,  it  would  not  be  difficult  to  find  fault  with 
the  book.  The  system  does  not  appear  to  us  perfect.  W e 
are  puzzled,  for  instance,  on  reading  par.  27  by  finding 
an  asterisk  directing  us  to  a foot-note  which  tells  the 
student  to  pass  on  to  par.  96,  tho  information  given  be- 
tween these  two  paragraphs  being  absolutely  necessary  for 
the  proper  understanding  of  what  follows.  We  notice  also 
some  small  omissions.  Tho  author,  for  instance,  forgets 
to  mention  that  most  delicate  and  characteristic  test  for 
sulphur,  nitropiusside  of  sodium.  We  object  also  to  the 


constant  use  of  marks  of  quotation  with  and  without 
references  to  the  authorities.  These  quotations  swell  the 
book  to  unnecessary  dimensions,  when  the  simple  mention 
of  a fact  with  a reference  at  the  bottom  of  the  page  would 
answer  every  purpose.  Lastly,  we  would  recommend  Mr. 
Galloway  to’  reconsider  Part  II.,  the  greater  part  of  which 
might  well  be  omitted  from  this  book,  and  largely  added  to 
in  a separate  work.  The  subject  of  systematic  proximate 
organic  analysis  has  not  yet  received  the  attention  it 
deserves. 


Annalen  der  Chemie  und  der  Pharmacie.  October,  1864. 
(fonltnuoi  from  pagt  250.) 

The  next  paper  is  by  Amulf  Schertel  “ On  Sulphonaph- 
thalic  Acid  and  Bisulphide  of  Naphthalin.”  Vogt  has 
shown  that  by  the  action  of  nascent  hydrogen  chloro- 
sulphophenylic  acid  is  changed  into  phony lmercap tan, 
and  Kolbe  had  speculated  that  in  a similar  way  chloro- 
sulphonaphthalic  acid  would  be  changed  into  sulphhy  drato 
of  naphthalin 

C#K 

and  bisulphide  of  naphthalin  (C*>II7)S,. 

The  author's  experiments  proved  that  these  changes 
really  take  place.  He  kept  the  chlorosulphonaphthalic 
acid  in  contact  with  nascent  hydrogen  (from  zinc  and 
dilute  SOs)  for  twenty-four  hours,  and  then  by  distillation 
obtained  a heavy  disagreeable  smelling  oil,  which,  after 
rectification,  was  analysed,  and  found  to  be  the  sulpho- 
hydratc  expected.  It  is  a light,  refractive  liquid,  with  a 
faint  disagreeable  odour,  is  soluble  in  ether  and  alcohol, 
but  not  miscible  with  water.  Like  all  mercaptans  it  easily 
exchanges  an  atom  of  hydrogen  for  a metal. 

The  author  describes  the  compounds  with  mercury,  lead, 
and  copper.  An  alcoholic  solution  saturated  with  am- 
moniacal  gas,  and  left  in  the  air  for  some  days,  deposited 
yellow  transparent  crystals  of  bisulphide  of  naphthalin, 
0*11,8,.  This  body  on  treatment  with  nascent  hydrogen 
reverts  to  the  former  compound. 

This  paper  is  followed  by  a communication,  44  On  Some 
Derivatives  of  Mucic  Acid,1’  by  F.  Bode.  Lies-Bodart  had 
observed  that  mucic  acid  heated  with  pentachloride  of 
phosphorus,  and  treated  with  water,  gave  rise  to  a new 
acid  with  the  composition— aHO,CwH,Cl,0..  Tho  author 
has  further  examined  this  acid,  and  some  of  its  salts,  and 
an  ether.  He  obtained  the  acid  by  heating  six  equivalents 
of  pentachloride  of  phosphorus  with  one  equivalent  of 
mucic  acid  in  a retort  As  the  temperature  roseoxv-chloride 
of  phosphorus  distilled  over.  At  iao°  C.  the  distillation 
was  stopped,  and  the  residue  in  the  retort  was  poured 
into  a large  quantity  of  water,  whereupon  the  new  acid 
separated  ns  a white,  sandy  powder.  There  seems  to  be 
nothing  peculiar  in  the  behaviour  of  the  acid  or  its  salts. 
When  this  acid  is  submitted  to  the  action  of  sodium 
amalgam  and  water,  another  acid,  free  from  chlorine,  is 
obtained— 2HO,C,0H4Oe— to  which  the  author  has  given 
the  name  Muconic  acid.  This  acid  only  differs  from 
itaconic  acid— 2HO,CioH*06— by  two  atoms  of  carbon 
and  two  of  hydrogen,  and  from  adipinic  acid — aH0,C„H806 
— by  two  of  hydrogen.  The  author  endeavoured  to  preparo 
an  acid— 2HO,C„H40# — and  also  to  convert  muconic  into 
adipinic  acid  by  the  action  of  nascent  hydrogen,  but  with- 
out success.  The  most  peculiar  property  of  muconic  acid 
is  the  readiness  with  which  it  etherines.  It  is  only  neces- 
sary to  heat  the  acid  with  absolute  alcohol  to  obtain  a 
large  amount  of  ether,  which  is  a colourless,  oily  fluid, 
heavier  than  water,  with  an  agreeable  odour. 

A paper,  44  On  Secondary  Alcohols bv  Kolbe,  gives  the 
author’s  views  of  the  constitution  of  Wurtz’s  *•  Hydrate 
of  Amylene It  will  be  remembered  that  by  treating 
pure  amylic  alcohol  with  chloride  of  zinc  Wurtz  obtained 
amylene  C,aHiQ.  With  this  body  he  formed  tho  com- 
pound CiqHwHI,  and  now,  on  treating  the  latter  com- 
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pound  with  moilt  oxide  of  silver,  he  eliminated  the  iodine 
and  fixed  a molecule  of  Water,  thus  forming  a body  the 
composition  of  which  is  represented  by  C,„H,„,H,0,  a body 
isomeric  with  amylic  alcohol,  and  which  W’urt*  calls  hy- 
drate of  nmyleno.  Beyond  identity  of  ultimate  composi- 
tion, this  compound  has  nothing  m common  with  amylic 
alcohol,  and  the  question  arises  what  is  it  to  be  regarded 
aar  Wurts’s  own  views  on  tho  question  we  shall  hare 
occasion  to  gite  presently.  Kolbe,  we  may  say  shortly, 
regards  it  as  a secondary  alcohol.  By  a secondary  alcohol 
the  author  means  a body  in  which  two  of  tho  typical  hy- 
drogen atoms  in  a typical  alcohol  aro  substituted  by  two 
atoms  of  some  other  alcohol  radicals.  Thus,  storting  with 
methylic  aB  the  typical  alcohol,  wo  may  have — 


H) 

C,H,  1 

C.Hj ) 

H CjO.HO 

It  } c.o.uo 

C,tt5  C,O.IIO 

h) 

II  j 

II J 

k-  J 

Typical  alcohol. 

Prtrusry  alcohol. 

Secondary  alcohol. 

Now,  from  a 

consideration  of  thebehaviout  and  boiling- 

point  of  pscudo-amylic  alcohol,  Kolbe  is  brought  to 
regard  it  as  a secondary  alcohol,  made  up  in  tho  way 
represented  by  the  formula 


C,HS ) 

C,1I,  V 0,0. HO. 

H J 

and  to  which  he  gives  the  name  Propyl-methyUcarbinol. 
The  word  cmbinol  requires  some  explanation.  In  his  work 
on  organic  chemistry  the  author  has  given  the  name 
Corbin  to  the  typical  radical 

H) 

Si0*- 

the  hydrated  oxide  of  which  he  designates  Carbinoie,  to 
save  the  use  of  the  longer  Uerman  term,  Carbinosydhydrat. 
The  whole  of  this  most  ingenious  paper  forms  a very 
interesting  study,  We  must  again  pass  over  some  other 
papers  for  the  present. 


Annales  de  Chimie  ct  de  Physique.  October,  1^64. 
l.v  this  Journal  we  hare  Wurtx’ s “ Memoir  on  Isomer- 
ism in  Alcohols  atul  Glycols.*4  the  iirst  part  of  which  is 
devoted  to  the  above-named  hydrate  of  amylene  and  its 
derivatives,  We  may  mention  in  passing  that  this  pseudo- 
amylic  alcohol,  when  submitted  to  the  action  of  oxidising 
agents,  does  not  furnish  valerianic  acid,  but  a complex 
mixture  composed  principally  of  acetic  acid,  with  which 
are  found  hydrate  of  butylene  and  various  acetones.  There 
are  other  differences  quite  as  marked  between  the  behaviour 
of  the  pseudo  and  tho  true  amylic  alcohol.  Thus,  true 
amylic  alcohol  and  its  derivatives  only  yield  amylene  under 
the  influence  of  strong  reagent*,  suc  h as  chloride  of  line, 
while  hydrate  of  amylene  arid  its  derivates  furnish  amylene 
on  the  smallest  provocation.  The  hydrate  itself  breaks  up 
into  amylene  and  water  when  simply  healed ; the  acetate 
splits  into  amylene  and  acetic  acid  when  it  is  heated. 
The  hvdriouate  breaks  up  undur  the*  influence  of 
ammonia.  With  regard  to  the  constitution  of  tin* 
pseudo  alcohol,  the  author  states  that  when  naming 
it  hydrate  of  amylene*  lie  did  not  mean  to  con- 
vey the  impression  that  he  regarded  it  as  a binary  com- 
pound of  water  and  amylene,  according  to  the  dualistic 
theory.  The  real  condition  of  things  in  the  two  alcohols 
he  understands  to  be  as  follows.  In  true  amylic  alcohol 
five  atoms  of  carbon  (Wurtx  uses  the  new  atomic  weights, 
Kolbe  uses  tho  old)  aro  in  direct  relation  or  close  connexion 
with  eleven  atoms  of  hydrogen.  The  twelfth  unit  of 
affinity  necessary  to  saturate  is  furnished  by  the 
diatomic  oxygen,  which  is  in  connexion  with  the  he»t  atom 
of  hydrogen.  The  formulae  14alIUlQli  or 

G’Uh}o 

uxpren  tk«to  relation*  perfectly.  Now,  in  tlie  hydrate  of 
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amylene  or  pseudo  alcohol  the  author  thinks  that  the 
eleventh  atom  of  hydrogen  is  not  so  strongly  united  is 
the  corresponding  atom  in  the  amylic  group  GjH,...  Thu 
eleventh  atom  of  hydrogen  is  that  which  the  hydriodic 
acid  fixed  upon  the  amylene  on  combining  with  it 
<^11,0,111.  In  the  hydrate,  in  which  the  group  AM  n- 
places  the  iodine,  the  eleventh  atom  becomes  somehow 
part  of  the  radical,  and  saturates  the  affinities  of  a certain 
atom  of  carbon,  but  since  it  is  very  easily  separated  it 
seems  as  if  this  eleventh  ntom  of  hydrogen  was  in  con- 
nexion with  the  entire  amylene  group,  the  atomicity  of 
which  is  thus  reduced  by  one  unit.  This  view  is  expressed 
by  the  formula 

t(e,Hj"irn  0i 

which  gives  us  to  understand  that  hydrate  of  amylene  ti 
not,  properly  speaking,  a binary  compound  of  amylene  and 
w'ater  (for  water  does  not  exist  in  it  ready  formed),  but 
that  its  molecule  may  very  easily  break  up  in  the  way  its 
name  suggest*.  We  may  expect  a long  dispute  betweea 
Wurtx  and  Kolbe  respecting  the  nature  of  this  body. 

The  other  papers  in  this  number  of  the  Annales  are— the 
memoir  “ On  Pyroxylin ,”  by  Pelouse  and  M&urcy,  which 
we  have  already  published ; “ Researches  on  Hydrocyanic 
Acid”  by  Bussy  and  Duignet,  some  account  of  which  we 
gave  in  our  last  volume ; and  some  “ Researches  cn  tke 
Organic  Matters  in  I Volar/4  by  Tcligot,  which  last  requires 
some  notice. 
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*311.  Leonard  Cooke, llorwich,  Lancashire,  “Improve- 
ments in  the  manufacture  of  paper  cloth.” — Petition  re- 
corded September  pi,  1864. 

4497.  John  Ives  Vaughan,  Appleton -in- Widnes,  Lanca- 
shire, “ Improvements  iu  the  manufacture  of  resins  arid 
resinous  substances,  and  in  the  apparatus  employed  thcreiu. 
parts  of  such  improvements  bung  also  applicable  to  the 
refining  of  coal,  petroleum,  and  bone  oils,  and  also  par*l- 
fine  and  analogous  acids  and  hydrocarbons." — Petition  re- 
corded October  11,  1864. 

4511.  Johannes  Mbller,  Shaftesbury  Villas,  Horwrj 
Rise,  Islington,  Middlesex,  “ Improvements  in  the  prep*- 
raiion  01  manufacture  of  colouring  matter  for  marking- 
ink  and  other  purpose*.”— Petition  recorded  October  11, 

1464. 

2594.  Louis  Henry  Gustavus  Ehrhardt,  Richmond  Head. 
Bayswater,  Middlesex,  “ Improvements  in  the  manufac- 
ture of  gunpowder,  and  in  flasks  to  contain  the  same.*’— 
Petition  recorded  October  10,  1864. 

1635.  George  Tomlinson  BouSfu-ld,  Loughborough  PsA* 
Brixton,  Surrey,  41  Improvements  ih  the  manufacture  of 
* Plated  bread  by  the  application  of  carbonic  acid 
obtained  from  fermenting  vegetable  matters,  shd  in  the 
apparatus  eftiployed  therein.”- — A communication  from 
Strtiben  Taylor  Bacon,  Boston,  U.8.A. — Petition  recorded 
October  *4,  1864. 

2646.  Peter  Dutrullc,  Davis  Street,  Grosvenor  Sqasrf. 
Middlesex,  “ Improvements  in  the  manufacture  of  syrup? 
— A commanicution  from  Jenft  Jacques  Grosketag  and 
Auguste  Rheurer,  Logelbacb,  near  Colmar,  Haut  Kkin.— 
Petition  recorded  October  15,  1864. 

4666.  David  Laidlaw  and  James  Robertson,  Glasgow. 
Lanarkshire,  N.B.,  “Improvements  in  exhausting,  forcing, 
compt easing,  heating,  cooling,  and  applying  scriferm 
bodies,  and  in  apparatus  there  for.” 

4668.  John  Churrlton  and  Henry  Charlton,  Strong***?*. 
Lancashire,  and  John  Osborn  Christian,  F.C.S., 
Chester,  Lancashire,  “ Certain  improvements  in 
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dressing,  filling,  and  stiffening  yarns  or  fabrics  composed 
of  cotton,  linen,  silk,  wool,  or  other  fibrous  materials  or 
paper,  whereby  such  materials  are  also  rendered  non- 
inflammable.’* 

2673.  William  Cormack,  Little  Moorfields,  Middlesex, 

“ Improvements  in  the  distillation  or  destructive  distilla- 
tion of  solid  matters  or  semi-solid  mutters  capable  of 
yielding  fluids  or  gaseous  hydro- carbons  or  other  products, 
such  as  pitcoal,  boghead,  or  other  bituminous  coal  or 
shale,  peat,  wood,  asphalts,  tallow,  lard,  fats,  or  other 
solid  or  semi-solid  matters,  and  in  the  machinery  or  appa- 
ratus employed  therein.” — -Petitions  recorded  October  28, 
1864. 

2678.  Alexander  Smith  and  William  Smith,  Glasgow, 
Lanarkshire,  N.B.,  “Improvements  in,  and  relating  to, 
centrifugal  apparatus  buch  as  is  used  in  the  manufacture 
of  sugar.1’ 

2685.  James  Lee  Norton,  Belle  Sattvage  Yard,  London, 

“ Improvements  in  teritering,  stretching,  and  drying 
fabrics,  and  in  drying  yarns,  wool,  or  other  fibrous  mate- 
rials and  paper.”— Petitions  recorded  October  29,  1864. 

1687.  John  Hawkins  Simpson,  Kilmeena,  Ireland,  “ Im- 
provements in  electric  printing  for  telegraphic  purposes, 
and  in  the  apparatus  to  be  used  for  such  purposes.” 

2690.  Joseph  Solomon,  lied  Lion  Square,  Middlesex, 
and  Alonzo  Oalord  Grant,  Nottingham,  “ Improvements 
in  lamps  or  apparatus  for  burning  magnesium  and  other 
metallic  Bubstanoes.” — Petitions  recorded  October  31, 
1864. 

2695.  John  Frederick  Brinjes,  Fieldgatc  Street,  White- 
chapel, Middlesex,  “ Improvements  in  apparatus  for  the 
re-burning  of  animal  charcoal.”  — Petition  recorded 
November  1,  1864. 

2706.  John  Forster,  Crow  Street,  and  Frankfort  House, 
Rathgan,  and  Hurry  Draper,  Mary  Street,  and  Leinster 
Hoad,  Rathmines,  Dublin,  “ Improvements  in  the  prepa- 
ration or  manufacture  of  paper,  in  order  to  prevent  the 
extraction  or  alteration  of  writings  thereon  without  detec- 
tion."— Petition  recorded  November  2,  1864. 

2717.  Thomas  Fox,  Alloa,  in  the  county  of  Clackman- 
nan, N.B.,  “An  improved  photographic  process.” 

2723.  Henry  William  Spencer  and  John  Edward  Ball, 
Willow  Terrace,  Upper  Grange  Road,  Bermondsey,  Sur- 
rey, “An  improved  method  of  manufacturing  glue  and 
size." — Petitions  recorded  November  3,  1S64. 

2749.  Ptancois  Henry  liickes,  Rue  des  Messagcrics, 
Paris,  France,  “ Improvement  in  apparatus  for  distilling.” 
2757.  James  Slack,  Chorlton  Works,  Manchester,  “Im- 
provements in  filters  and  filtering  apparatus." — Petition 
recorded  November  7,  1864. 

2785.  John  Dale,  Manchester,  Lancashire  Heinrich 
Caro,  of  the  same  place,  and  Carl  Alexander  Martius, 
Warrington,  in  the  Baid  county,  “ Improvements  in  obtain- 
ing colouring  matters  for  dyeing  and  printing.” — Petitions 
recorded  November  9,  1864. 

Notices  to  Proceed. 

if* 52  William  Bolivar  Davis,  Brooklyn,  in  the  county 
of  King’s,  New  York,  U.S.A.,  “ An  improved  composition 
for  preventing  the  fouling  of  ships  aud  other  vessels.” — 
Petition  recorded  July  2,  1864. 

16S8.  William  Edward  New  ton,  Chancery  Lane,  Middle- 
sex, “ An  improved  process  for  cleansing  or  clarifying  im- 
pure* water.”  A commuication  from  Carl  Johann  Auguste 
Schccrcr,  Frieberg,  Saxony.— Pctitionrecordcd  July  7,1864. 

1705.  Jean  Joseph  Moutie,  Paris,  France,  “ Improve- 
ments in  distilling  apparatus,  suitable  for  rectifying, 
separating,  or  combining  w ith  other  suitable  matters,  benzol, 
petroleum,  or  other  more  or  less  volatile  hydrocarbons,  or 
their  derivatives,  concentrating  adds,  treating  alcoholic 
products,  or  other  similar  purposes.” — Petition  recorded 
July  9,  1864. 

1780,  Israel  Swindells,  Wigan,  Lancashire,  “ Improve- 
ments in  obtaining  hydraulic  and  other  cements  from  rc- 
siduums  or  wastes.” — Petition  recorded  July  15,  1864. 


1811,  William  Edward  Newton.  Chancery  Lane,  Middle- 
sex, “Improvements  in  the  manufacture  of,  and  mode  of 
applying,  explosive  compounds."  A communication  from 
Alfred  Nobel,  Heleneborg,  Stockholm,  Sweden.— Petition 
recorded  July  20,  1864. 

1821.  John  Whitford,  Liverpool,  Lancashire,  “ Improve- 
ments iu  machinery  or  apparatus  for  agitating  freezing  mix- 
tures. for  cooling  wine  and  other  liquors  or  liquids,  and  for 
manufacturing  ice  and  ice  cream. — Petition  recorded  July 


1864.  William  Irvin,  Limerick,  Ireland,  “An  improved 
compound  for  preventing  incrustations  in  boilers.” — Peti- 
tion recorded  July  26,  1S64. 

1949.  Adolph  Hermann  Alvin  Plughaupt,  Manchester, 
Lancashire,  44  Improvements  in  producing  colour  from 
aniline.”— Petition  recorded  August  4,  1864. 

1033.  Edmund  Alfred  Pontifex,  Shoe  Lane,  London, 
“ Improvements  in  treating  stick- lac  when  manufacturing 
shell-lac  and  lac  dye.” — A communication  from  Thomas 
Frederick  Henly,  Boulcvart  Muleshcrbea,  Paris,  France. 
— Petition  recorded  August  15,  1S64. 

2432.  Kichaid  I, aiming,  Priory  lload,  Kilbum,  West 
Hampstead,  Middlesex,  “Improvements  in  making  am- 
moniac al  preparation*.” — Petition  recorded  October  4, 1864. 

2583.  William  Buxton,  Lime  Tice  Lodge,  llotherhilhe, 
Surrey,  “ Improvements  in  the  preparation  of  sheep’s  wool 
for  medical  purposes.”  — Petition  recorded  October 
19,  1S64. 

2650.  Bonnet  Frederick  Brunei,  Brussels,  Belgium, 
“Improvements  in  treating  titanic  iron  sands,  and  in  ap- 
paratus employed  therein.” — Petition  recorded  October 
26,  1864. 
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Continental  Science . 

Pabis,  November  23. 

W ho  first  discovered  oxygen  ? Priestley ! cries  on  English- 
man } Scheele ! shouts  a Swede ; Lavoisier  1 screams  a 
Frenchman.  No,  says  M.  Cap  ; before  all  these  there  was 
a modest  man,  one  Pierre  Bayen,  Fharmacien-en-Chef  to 
the  French  army,  who  in  1772,  or  even  earlier,  was  ex- 
perimenting with  calzcs  of  mercury  in  the  hope  of  find- 
ing the  elements  of  cinnabar.  And  among  other  things 
lie  did,  he  heated  a mercurial  calx  (an  oxide)  without 
eharcoid,  and  found  that  it  gave  off  an  elastic  fluid,  which 
he  collected,  measured,  and  weighed,  and  found  to  be 
heavier  than  atmospheric  air.  But  here  he  stopped,  and 
the  name  of  Bayen  as  the  discoverer  of  oxygen  remained 
until  now  in  obscurity  ; where  it  ought  still  to  have  re- 
mained, ssvs  M.  Iiceffer,  who  shows  that  Bayen  quoted 
Lavoisier,  and  afterwards  remarks  that  the  discovery  of 
oxygen  in  the  latter  half  of  the  »8th  century  w as  only  tho 
hatching  of  an  egg  which  had  been  sat  upon  for  ages. 
For  in  November,  1489,  Eck  Sulzbach  discovered  that 
artificial  cinnabar  (red  oxide  of  mercury)  when  submitted 
to  distillation  disengaged  a spirit.  He  had  only  to  catch 
that  spirit  and  give  it  a name,  and  we  should  have  had 
oxygen  under  some  designation  or  other.  Relative  to 
this  revived  dispute,  M.  Hadfer  remarks,  probably  with 
great  truth,  that  no  great  discovery  lias  come  fuliy  de- 
veloped from  the  head  of  a single  man,  as  Minerva  did  from 
the  head  of  Vulcan. 

The  Comptei- Rendus,  Which  you  receive  regularly,  I 
may  tell  you,  give  you  a very  tame  idea  of  tho  proceedings 
of  our  Academy,  so  unlike  your  Royal  Society.  It  is  tho 
correspondence  which  is  most  characteristic.  Everybody 
with  an  idea,  and  many  without  any  ideas  here,  write  to 
the  Academy,  just  as  in  London  they  write  to  the  Times. 
One  has  a notion  that  he  can  propel  a ship  without  either 
sails  or  steam.  Will  the  Academy  appoint  a c ommission  to 
investigate  his  scheme,  and  recommend  tho  Government 
I to  take  it  up  r Another  plainly  asks  for  advice— he  thinks 
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a navigable  bAlloon  the  gTeat  want  of  the  age ; will  the 
Academy  tell  him  how  to  do  it  ? And  then  the  bores — 
M.  Brachet,  for  example — who  has  sent  a communication 
every  week  for  the  last  four  years,  and  apropos  to  whom 
M.  Flourens  lately  observed  that  it  was  impossible  for  a 
man  to  have  a good  idea  every  week — an  opinion  which 
some  people  in  England  who  listen  to  the  same  clergyman 
every  Sunday  will  probably  feel  inclined  to  endorse.  But, 
however,  these  things  give  a life  and  colour  to  the  meetings 
of  the  Academy  which  are  wanting  elsewhere. 

The  annual  Congress  of  German  eavants,  you  are  no 
doubt  aware,  was  held  this  year  at  Giessen.  This  Congress 
is  a migratory  body,  like  the  British  Association,  and  is, 
if  I remember  rightly,  of  about  the  same  age.  I was  not 
at  Giessen,  but  I will  go  to  Hanover,  where  the  Congress 
meets  next  year,  if  I can.  According  to  the  papers,  the 
meeting  this  year  was  of  a very  enjoyable  character.  I 
have  been  to  several  meetings  of  the  British  Association, 
and  I am  bound  to  say  that,  excepting  when  I was  on  a 
visit  to  friends  in  the  place,  I found  them  dreadfully  dull. 
They  are  all  very  well  for  the  lions  who  get  fed  with 
flattery  and  other  convenient  food.  I don't  mean  the  Red 
Lions,  with  whom  I always  enjoyed  myself,  flourishing  my 
tail  and  roaring  with  the  rest  of  the  caravan,  and  listening 
with  more  or  less  pleasure  to  the  original  comic  songs 
. • and  . . . always  brought  with  them  in  imita- 

tion of  poor  Forbes.  But  the  rest  of  the  evenings  during 
the  meeting,  and  those  conversazioni  I From  all  scientific 

conversazioni  as  means  of  enjoyment,  — — deliver  us. 

Is  there  a soul  who  has  not  on  these  occasions  felt  some  pity 
for  a number  of  rvell-meaning  men  who  must  have  come 
to  the  place  with  some  idea  of  enjoying  themselves,  but  are 
seen  at  these  gatherings  wandering  about  a crowded  room 
with  no  one  to  speak  to,  and  a fixed  look  of  profoundest 
melancholy  on  their  faces  ! Well,  they  do  not  appear  to 
have  had  any  conversazioni  at  Giessen,  but  a ball  or  con- 
cert every  evening  instead.  Cannot  the  managers  of  the 
British  Association  take  a hint  ? Surely  science  never  was 
designed  to  make  our  pleasures  less ; and  I know,  at  all 
events,  some  first-rate  chemists  in  England  who  are  excel- 
lent dancers,  and  some  who  are  not  bad  musicians. 
VcjSnitivement,  I go  to  Hanover  (where  you  will  do  donbt 
wish  me),  and  not  to  Birmingham  next  year. 

The  Giessen  congress  was  well  attended  by  chemists. 
Wfthler,  G.  Rose,  H.  Kopp,  Lbwig,  Frcsenius,  Strccker, 
Kckule,  Stas,  Wurtx,  and  Dr.  Hofmann  were  present. 
But  notwithstanding  and  nevertheless,  as  some  people 
say,  the  scientific  results  of  the  meeting  do  not  appear  to 
have  been  large.  This  may  be  the  fault  of  the  reporting, 
which  has  not  arrived  at  the  same  degree  of  perfection  on 
the  Continent  as  it  has  in  England.  But  it  may  be  that 
the  saean/#  went  to  Giessen  more  for  social  enjoyment, 
and  small  blame  to  them  if  they  did.  To  say  the  truth, 
the  French  reporter  rather  makes  fun  of  the  serious  part 
of  the  Congress.  There  was  a Schlagenweit  present,  he 
tells  us — (there  always  used  to  be  one  or  two  at  the  British 
Association,  with  much  the  same  story,  I remember) — 
who  informed  the  CongTess  that  there  were  no  roads  among 
the  Himalayas,  and  that  travelling  was  difficult  in  that 
country’,  for  the  river-beds  were  stony,  and  horses  stumbled 
thereon,  and  so  on.  And  there  was  Dr.  Stamm,  from 
Berlin,  who,  speaking  of  epidemics,  told  his  hearers  that 
Europe  was  indebted  for  the  cholera  to  the  bad  govern- 
ment of  India  by  the  English ! I am  sorry  to  say  that  no 
chemistry  whatever  is  reported,  and  the  only  fact,  or  on 
dit , of  special  interest  to  English  chemists  that  1 can  pick 
up  is  that  Dr.  Hofmann  has  already  taken  possession  of 
Mitscherlich's  house  and  laboratory,  and  will  commence 
his  lectures  at  Berlin  after  next  Easter.  It  is  said,  how- 
ever, that  the  doctor  still  intends  to  remove  to  Bonn  when 
the  great  laboratory  is  finished.  The  foundation-stone  of 
this  building  was  laid  on  the  16th  of  September. 

The  Paris  Photographic  Society  began  its  sittings  on  the 
4th  of  this  month.  There  was  nothing  of  particular  in- 
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teres t brought  forward.  A committee  reported  upon  some 
papier-mache  baths  and  dishes,  and  expressed  themselTa 
strongly  in  favour  of  them.  It  seems  that  they  are  not  at 
all  acted  upon  by  the  chemicals  made  use  of,  are  very 
light  and  portable,  and,  moreover,  cheap  to  start  with  and 
not  liable  to  breakage. 

I sec  a mixture  of  nitrate  of  lead  and  silver  recommended 
for  positive  prints.  I do  not  feel  certain  that  the  process  is 
very  new,  but  I send  it.  Wbhler,  it  seems,  noticed  that  when 
an  excess  of  potash  was  added  to  a mixture  of  nitrates  of 
lead  and  silver  (the  former  in  excess),  a part  of  the  oxide 
of  lead  only  was  dissolved,  and  a compound  was  left  said 
to  be  AgOJPbO.  Potash  does  not  act  on  this  compound, 
which  is,  however,  very  sensible  to  light.  On  that 
observation  the  following  process  has  been  founded. 
Immerse  the  paper  (not  salted)  in  a solution  made  of— 
Nitrate  of  lead  . . 115  grammes 

„ silver  . . 50  „ 

Distilled  water  . . 1000  „ 

Dry  in  the  dark,  and  then  immerse  in  a second  bath  com- 
posed of— 

Water  . • . . 1000  grammes 

Potash  . • • . 36  „ 

Dry  again,  and  expose  under  the  negative.  The  covered 
parts  become  lightly  coloured  on  exposure,  but  hyposul- 
phite takes  out  this  colour.  The  prints  may  be  toned 
w ith  gold  like  the  ordinary  silver  prints. 


The  Salting  of  Meat. 

To  the  Editor  of  the  Chemical  News. 

Sir, — I was  much  interested  in  hearing  at  the  last  meeting 
of  the  Chemical  Society  an  account  of  the  successful  appli- 
cation of  a scheme  for  curing  meat  by  injecting  salt  brine 
into  the  entire  carcase  of  the  recently  slaughtered  animal 
The  some  idea  is  likely  to  have  suggested  itself  to  many 
minds  independently,  and  my  friend  Mr.  Mackenzie  long 
since  conceived,  and,  I believe,  carried  out,  the  procew 
now  described  bjr  Dr.  Morgan.  He  soon,  however,  en- 
countered a practical  objection  in  the  fact  that  it  would  be 
necessary  to  impregnate  the  prime  joints  equally  with  the 
other  parts  which  arc  required  to  be  salted,  and  a deteriora- 
tion in  value  was  the  consequence  of  this  universal  system 
of  treatment.  Under  special  circumstances  this  objection 
may  be  overruled,  but  the  ordinary  consumer  would  not 
generally  be  satisfied  with  a salted  steak  or  sirloin,  and  the 
fatty  parts  would  be  unfit  for  many  purposes  to  which  suet 
is  applied. 

In  connection  with  the  salting  of  meat,  I was  witness  to 
an  incident  some  nine  years  ago,  which  deserves  to  be 
noticed  by  way  of  a caution.  A butcher  was  employing 
— I believe  from  motives  of  economy — a sine  lined  trough 
for  containing  the  brine  in  which  meat  was  to  be  salted, 
and  this  receptacle  had  not  long  been  in  use  before 
symptoms  of  corrosion  presented  themselves  so  forcibly  is 
to  lead  to  the  inference  that  the  met&l  was  being  attacked 
and  dissolved  by  the  mixed  solution  of  organic  nutters 
nitre,  and  common  salt.  A sample  of  this  meat  brine 
having  been  forwarded  to  me  for  examination,  I soon  found 
that  it  contained  a large  quantity  of  zinc  in  a soluble  form, 
and  I had  no  difficulty  in  tracing  the  metal  by  boiling  with 
sulphide  of  ammonium,  collecting  and  burning  the  pre- 
cipitate, and  moistening  it  with  solution  of  nitrate  of  cobalt, 
when  on  subsequent  ignition  a bright  gTeen- coloured  pro- 
duct was  obtained  characteristic  of  the  presence  of  xiac. 
On  inquiry  I learned  that  the  corrosion  of  the  trough,  and 
not  the  flavour  of  the  meat,  had  prompted  the  suspicion 
that  a poisonous  influence  might  be  exerted. 

I am,  &c.  John  Spill**. 

Uaryon  Road,  Charlton,  November  si. 

[Dr.  Morgan's  plan  is  specially  applicable  in  countries 
like  South  America,  in  which  the  prime  joints  are  aot 
required  for  home  use.] 
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Croce* l Nzwa,l 
Nov.  16,  1864.  / 


New  Mineral t from  Cornwall. 

To  tho  Editor  of  the  Chskical  News. 

Sir, — Would  you  kindly  insert  a note  in  your  next  number 
to  state  that  I some  time  ago  discovered  two  new  mineral* 
associated  with  Langite  ? One  is  a green  mineral,  which  I 
call  W&ringtonite,  the  other  a whitish-blue  one,  which  I 
have  named  Lyellite.  As  M.  Fisani,  in  Paris,  appears  to 
think  it  not  unfair  to  attempt  to  forestall  me  in  my 
descriptions  of  this  Cornish  group  of  minerals,  I am 
obliged  to  ask  you  this  favour. 

I exhibited  Waringtonite  and  Lyellite  at  the  Geological 
Society  in  July.  But  no  opportunity  of  naming  them 
or  describing  them  was  then  afforded  me,  though  their 
analysis  was  made  in  June : and,  in  truth,  I had  never 
dreamt  that  any  gentleman  in  England  or  abroad  would 
have  refused  to  me  the  courtesy  generally  paid  to  every 
man  of  science  in  announcing  a discovery — that,  namely, 
of  leaving  to  him  the  description  of  what  he  has  dis- 
covered. My  having  no  laboratory  in  the  British  Museum 
compelled  me  to  go  elsewhere  to  make  the  analyses,  the 
publication  of  which  has  been  delayed  that  I might  con- 
firm two  or  three  determinations  about  the  exact  precision 
of  which  I felt  uncertain.  An  absence  in  BusBia  on  public 
business  for  two  months,  and  a consequent  pressure  of 
other  duties,  compelled  me  to  postpone  this,  and  has 
caused  the  delay  in  my  publishing  what  I never  had  any 
fear  of  being  forestalled  in. 

My  investigation  of  these  minerals,  crystallographically 
and  chemically,  will  be  immediately  submitted  to  the 
Royal  Society.  I am,  &c. 

Neva  Story  Maskelyne. 

British  Museum,  November  19. 

Analysis  of  Cotton  Seed, 

To  the  Editor  of  the  Chemical  News. 

Sib, — In  No.  258  I find  a short  notice  on  cotton  seed  oil. 
I received  a few  days  ago  a fair  average  commercial 
sample  of  Egyptian  cotton  seed  imported  from  Alexandria, 
which  I analysed,  the  result  being,  in  xoo  parts  of  the 
finely  pulverised  seeds,  free  from  adherent  cotton,  the 
following 

Moisture  driven  off  at  % ia°  . . . , 9*5x0 

Oil  extracted  by  boiling  ether . . . . ao*88o 

Gum,  mucilage,  &c.,  soluble  in  boiling  water  . 14*000 
Albuminous  compounds  • • • • • 16*640 

Woody  fibre  25*185 

A*11 "775 


lOO’OOO 

The  seed  contains  no  starch  of  the  kind  which  yields  a 
blue  colour  with  iodine. 

I have  a sample  also  of  the  crude  oil,  upon  which  I am 
making  some  experiments ; its  darkish  brown-red  colour, 
somewhat  resembling  the  colour  of  bromine,  appears,  as 
far  as  I have  yet  been  able  to  ascertain,  due  to  a peculiar 
principle  dispersed  through  the  seeds  in  very  small 
quantity,  soluble  in  ether,  and  contained  in  peculiar  cells. 
It  would  appear  that  the  peculiar  reddish-brown  colour 
is  developed  on  coming  in  contact  with  the  oxygen  of  the 
air.  The  crude  oil  is  freely  soluble  in  ether,  which  also 
assumes  the  colour. 

I am,  &c.t 

Dr.  A.  Apbiani. 


Sugar  Refining. 

To  the  Editor  of  the  Chemical  News. 

Sir, — I request  you  to  insert  in  your  next  issue  the  fol- 
lowing reply  to  Dr.  Schwarz,  condensed  by  me  from  what 
I wrote  about  three  months  ago . 

1.  Dr.  Schwarz  does  not  give  on  page  9a,  vol.  x.  of  your 
paper  a sufficiently  clear  and  explicit  description  of  his 
mode  of  working  and  the  apparatus  therein  employed. 


а.  Dr.  Schwarz  departs  from  the  rule,  fui  bene  distin - 
guit  bene  docet , when  ne  says  in  the  beginning  of  his  letter, 
page  131,  vol.  x.,  “the  result  arrived  at  is  totally  at 
variance  with  the  experience  of  Mr.  Dumas,  who  has 
adopted  it  for  the  estimation  of  sugar ; ” every  one  ac- 
quainted with  chemistry  knows,  that  estimation  means  the 
quantitative  determination  of  a substance.  And  so  far 
from  the  use  of  a mixture  of  alcohol  and  acetic  acid  being 
something  new  for  this  very  purpose,  I can  assure  Dr. 
Schwarz  that  it  w as  in  pretty  general  use  for  at  least  so 
far  back  as  2848,  and  no  doubt  but  I could  point  out  to 
Dr.  bchwarz  that  Dumas  cannot  but  have  been  aware  of 
this. 

3.  The  use  of  a mixture  of  alcohol  and  acetic  acid,  how- 
ever fit  it  may  be  to  estimate  sugar,  has  nothing  whatever 
to  do  with  the  application  on  the  large  scale  of  a mixture 
of  the  same  substances,  or  as  Dr.  8chwarz  prefers  hydro- 
chloric acid,  to  purify  raw  sugar  from  molasses ; it  is  not 
easy  to  sec  how,  as  Dr.  Schwarz  asserts,  hydrochloric  acid, 
certainly  a less  expensive  article  than  acetic  acid,  should 
produce  more  readily  the  sugar  crystals.  Dr.  Schwarz 
certainly  does  not  mean  to  infer  that  hydrochloric  acid 
should  in  reality  produce  sugar  crystals,  if  the  latter  had 
not  been,  previous  to  the  use  of  his  mixture,  ready  formed, 
by  the  sugar*  containing  liquor  having  been  boiled  down  to 
the  point  of  crystallisation. 

4.  Dr.  Schwarz,  in  the  description  of  his  process  (page 
9*,  vol.  x.),  does  not  at  all  say  what  vessels  he  employs, 
while  it  is  further  (see  page  92,  column  2,  line  16  from  the 
top)  also  somewhat  left  in  r ago  as  to  what  means  arc  to 
be  resorted  to  to  recover  the  alcohol. 

5.  As  to  Dr.  Schwarz's  objections  to  the  baryta  process, 
I know  that  in  Belgium  and  in  France  it  has  been  found 
to  answer ; and  os  regards  the  refuse,  I remind  Dr.  Schwarz 
of  the  existence  in  both  these  countries  of  the  strict  regu- 
lations laid  down  by  the  proper  authorities  for  the  promo- 
tion of  public  health  and  safety,  under  the  Loi  Organique 
Concemant  let  Etablissemens  Danger  cuz  et  Insalubres,  made 
in  t8io. 

б.  As  regards  Dr.  Schwarz's  refutation  of  the  objection 
I took  to  the  use  of  acids  in  its  effects  upon  the  machinery 
and  plant,  I have  to  remind  Dr.  Schwarz  that  just  incon- 
sequence of  the  bad  effects  of  acids  into  which  oils  and 
fats  are  gradually  converted,  the  greatest  possible  care  is 
required  to  select  for  lubricating  purposes  such  materials 
as  are  least  apt  to  give  rise  to  corrosion.  Dr.  Schwarz 
says  that  only  organic  acid  is  present ; pray  are  acetic, 
tartaric,  and  other  organic  acids  without  effect  upon  metals 
like  as  brass,  copper,  iron,  &c.  ? I have  repeated  the  ex- 
periment mentioned  by  Dr.  Schwarz,  and  left  clean,  pure 
iron  wire  for  twenty-four  hours  in  a mixture  of  one  fluid 
ounce  of  strong  alcohol  and  ten  drops  of  pure  hydrochloric 
acid,  and  found  that  the  iron  was  very  appreciably  acted 
upon. 

7.  I did,  in  speaking  of  the  use  of  a solution  of  pure 
refined  sugar  to  free  raw  sugar  from  molasses,  not  thereby 
mean  that  this  is  actually  a useful  practical  method ; I 
only  said  it  can  be  done.  Dr.  Schwarz,  in  rebuking  me, 
forgets  that  a posse  ad  esse  non  valet  conclueio.  1 also  very 
well  know  that  water  may  in  small  quantity  serve  that 
purpose,  but,  of  course,  as  rightly  observed  by  Dr.  Schwarz, 
its  use  is  accompanied  with  loss  of  sugar. 

8.  I have  to  remind  that  sugar,  however  pure,  as  ob- 
tained by  the  application  of  centrifugal  machines,  is  not 
exactly  the  form  in  which  that  necessary  of  life  is  most 
appreciated  and  liked  by  the  consumers.  If  Dr.  Schwarz 
intends  his  process  only  to  serve  for  obtaining  a better  raw 
sugar,  then  I think  that,  by  due  care  in  the  selection  of 
ths  cane  or  beet-root,  and  by  applying  the  best  mechanical 
means  to  express  the  juice,  and  the  avoidance  of  all  such 
influences  as  are  known  to  convert  a larger  or  smaller  pro- 
portion of  crystallisable  sugar  into  non-crystalliaable,  and 
the  more  general  introduction  of  vacuum  pans  in  the 
manufactories  of  raw  cane  and  beet-root  sugar,  the  pro- 
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portion  of  molasiw  produced  may  be  to  a great  extent  §0 
reduced  a«  not  to  require  the  introduction  of  new  and 
perhapi  complicate  apparatus,  and  that  thus  also  may  be 
avoided  the  use  of  alcohol,  which,  moreover,  in  almost  all 
countries  would  meet  with  a difficulty  in  the  admission  of 
its  use  on  account  of  the  existing  excise  regulations  upon 
spirits.  As  regards  the  use  of  acid,  it  will  require  on  the 
part  of  the  workmen  more  care  to  take  and  apply  it  (the 
acid)  in  the  precise  proportion  than  can  possibly  always  be  I 
expected  to  be  bestowed  by  working  men  upon  such  an  ! 
operation.  Hydrochloric  acid,  moreover,  is  frequently  : 
contaminated  with  impurities, [among  which  maybe  arsenic,  1 
and  its  use  also  may,  on  that  account,  be  taken  objection  to. 

I am,  &c. 

Dr.  A.  Adrtant. 


MISCELLANEOUS, 

The  Phurnmry  Bill. — A deputation  of  the  Council 
of  the  Pharmaceutical  Society  of  Great  llritaiu,  consisting 
of  Mr.  Samlford  (President}.  Mr.  Hills  f Vice-President}, 
Mr.  Daniel  Bell  H anbury  (Treasurer),  Mr.  Squire,  Mr. 
Morson,  Air.  Waugh,  Mr.  Orridgc,  Dr.  Kdwurds,  Mr. 
Flux  (Solicitor),  and  Mr.  Brcmbriuge  (Secretary),  had  an 
interview  with  the  Right  Hon.  Sir  George  Grey  at  the 
Home  Office  on  Tuesday  last,  on  the  subject  of  a proposed 
bill  for  regulating  the  qualification*  of  chemists  ami 
druggists. 

1 Humiliation  of  Aiun(i. — Several  attompt* 

have  been  made  to  render  the  titles  of  the  streets  of  Paris 
os  visible  at  night  as  in  the  day  time,  and  at  last  apparently 
with  success.  The  labela  in  the  neighbourhood  of  the 
Hotel  de  Ville  are  now  lighted  up  in  the  following  manner  : 
—The  frame  in  which  the  letters  are  set  is  made  iu  the 
form  of  a rectangular  trough,  the  upper  and  lower  portions 
being  pierced  with  holes  to  allow  of  proper  ventilation, 
and  within  this  is  a gas-pipe  with  a number  of  small  jets, 
according  to  the  length  of  the  tablet,  and,  consequently, 
the  number  of  transparent  letters  to  be  illuminated.  The 
upper  part  of  the  box,  or  trough,  opens  to  allow'  of  light- 
ing and  repairs,  and  is  closed  by  a counterpoise  concealed 
in  the  stonework  of  the  walls.  We  are  not  informed  yet 
of  the  cost  of  this  very  useful  arrangement. 

U?vive<l  Corks. — The  attention  of  the  French  public 
has  been  called  by  M.  Stanislaus  Martin  to  the  employ- 
ment of  refuse  corks  as  dangerous  to  public  health.  It  is 
the  custom  of  the  Paris  scavengers  to  collect  those  which 
ore  brought  down  by  the  sewers,  and  sell  them  to  person:; 
who  make  it  their  business  to  revive  them.  If  the  c orks 
ore  of  unsightly  shape  they  aro  rc-cut;  while,  if  contain- 
ing holes,  these  are  tilled  up  with  mastic,  and  then  smeared 
with  a powder  to  give  them  a proper  colour.  Such  corks 
used  only  to  be  employed  by  the  ink  and  blacking  makers, 
but  their  low  price  (5s.  6d.  per  1000)  has  of  late  induced 
retailers  of  bottled  beverages  to  purchaso  them.  M.  Martin 
asks  if  there  be  not  ground  for  alarm  lest  some  of  these 
corks  may  have  been  formerly  used  to  stop  bottles  con- 
taining poisonous  substances  ; for  although  a good  cork  is 
not  permeable,  a bod  one,  full  of  holts,  may  readily 
become  the  receptacle*  of  particles  of  verdigris,  carbonate 
of  lead,  arsenic,  or  an  infinity-  of  other  poisonous  sub- 
stances, which  may  be  more  or  less  soluble  in  w'ater,  wine, 
beer,  cider,  vinegar,  milk,  or  oil.  The  Medical  Timet  ex- 
presses a hope  that  these  revived  corks  may  never  give 
rise  to  juridical  errors,  causing  the  innocent  to  be  declared 
guilty. 

The*  Patent  i.tavr*. — We  learn  that  the  following 
will  be  the  moat  important  recommendations  to  be  made 
by  the  Royal  Commission  which  has  been  appointed  to 
examine  and  report  upon  the  Patent  Laws  “ i*t.  That 
the  present  system  of  obtaining  and  paying  for  Utters 
patent  ought  to  be  maintained ; but  that  patent  foe • should 


not  be  made  to  contribute  to  the  general  expenditure  of 
the  State  until  every  reasonable  requirement  of  the  Patent 
Office  has  been  satisfied,  and.  That  no  patent  be  granted 
if  it  bo  found,  after  examination,  that  there  has  been  any 
previous  dooumontal  publication  of  tho  invention  ; but 
that  no  investigation  bo  entered  into  concerning  its  merit*. 
3rd.  That  one  of  the  judges  should  sit  for  the  trial  of 
patent  cases  exclusively  ; that  he  should  be  assisted  by 
scientific  assessors  ; should  sit  without  a jury,  unless  the 
parties  to  the  auit  or  action  desire  a jury ; and,  when 
sitting  without  a jury,  that  he  should  decide  questions  of 
foot  as  well  as  law.  4th.  That  the  granting  of  licences  to 
use  patented  inventions  ought  not  to  be  made  compulsory. 
5th.  That  patents  ought  not  to  be  granted  to  importers  of 
foreign  inventions.  6th.  That  no  patent  should  lie  ex- 
tended beyond  the  original  terra  of  fourteen  years,  jth. 
That  the  Crown  should  be  empowered  to  use  patented 
inventions  without  having  obtained  the  consent  of  the 
patentee,  and  should  pay  him  for  such  use  a sum  to  be 
fixed  by  the  Treasury."  These  are  very  slight  alterations, 
but  quite  as  much  as  we  expected  from  the  Commission. 

Treating*  Boor  I.eart  Ores  l»y  Hydrochloric 
Acid. — M.  H.  C.  I.ampadiua  (a  name  classical  in  the 
annals  of  metallurgy),  engineer  of  the  mines  at  Viiseck, 
states  that  the  ores  or  those  mines,  according  to  their  rich- 
ness and  the  specific  gravity  of  the  acid,  are  treated  w ith 
the  proper  quantity  of  hydrochloric  acid  to  form  chloride 
of  lead,  The  transformation  into  chloride  of  lead  operates 
completely  when  the  ores  have  been  well  prepared.  This 
chloride  is  introduced  into  double-bottomed  vats,  and 
sprinkled  with  a sufficient  quantity  of  boiling  water.  The 
solution  of  chloride  of  lead  thus  obtained  is  drawn  off 
into  reservoirs,  and  left  to  settle.  'The  mother  waters, 
which  contain  only  a very  minute  quantity  of  chloride, 
ore  reserved  for  a new  solution.  The  chloride  is  then 
treated  with  a minute  quantity  of  pure  water  by  metallic 
zinc.  There  is  thus  formed  chloride  of  zinc,  and  metallic 
lead  is  separated  in  a dense  and  spongy  mass,  which  after 
being  washed  may  be  melted  in  an  ordinary  fUmace.  The 
solution  of  the  chloride  of  zinc  is  first  freed  from  any  iron 
that  it  may  contain  by  a little  chloride  of  lime,  and  the 
zinc  is  then  precipitated  in  the  form  of  oxide  of  zinc  by 
means  of  calcined  chalk.'  It  may  thus  be  utilised  for  zinc 
white,  or  it  may  be  reduced  ancl  used  again.  As  hydro- 
chloric acid  is  of  n moderate  price,  and  as  the  expense  of 
the  zinc  is  covered  by  the  sale  of  zinc  white,  this  pieces* 
ought  to  be  advantageous  in  the  treatment  of  ores  too  poor 
to  be  treated  by  fusion.— Mining  and  Snl eUinp  Magazine. 

Errata. — In  the  table  given  in  Mr.  Colliers  paper, 
page  182,  for  the  sign  of  addition  + iu  all  cases  read  the 
sign  of  multiplication  x . 
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In  publishing  letter*  from  our  Correspondents  we  donct  thereby 
adopt  tb<*  view*  of  tli 9 writura.  Our  intention  to  yivc  b tb  sides  of  a 

3 u cation  will  frequently  oblige  us  to  publish  opinions  with  whivb  wo 

u not  agree. 


*,4  AH  Editorial  Communications  are  to  bo  addressed  to  the  Editor, 
and  AdverlUaumts  and  Business  Communications  t«»  the  Ptbu*h  rn,  at 
tho  Oibee,  1,  Wine  uiljoe  C iurt,  Fleet  Street,  London,  EC. 


E.  Wari  nylon,  jun.— Received  with  thanks. 

F A/.—1 The  question  was  answered  In  No.  157,  p.  xi8,  under  tho 
Initials  "W.  C.  C.” 

.V.  A B.— With  every  wish  to  oblige,  wo  cannot  find  snare  tor  tho 
communication,  which,  besides,  con  tuns  statements  which  aro  open 
to  omitnidiclion. 

Book-*  Been  rod. — •'  A Manual  of  Materia  Medina  and  Tberapsu ties.* 
by  J.  F.  Hoyle,  Ml V,  ami  F.  IV.  Uufilsad,  M.  U ; **  Koport  of  Experi- 
ments on  the.  Growth  of  Wheat  for  Twenty  Years  iu  Sucinsiiua  on  the 
«ms  Lsud,"  bv  J.  B.  Lasies  and  J.  H.  Qilboi^  Ph  D. ; “ Cm  the  Cbo- 
uilitry  oJ  tho  Foodrag  of  Animals  for  the  Production  of  Meat  and 
Manure, " by  J.  JJ.  Uiwos,  F.B.8. ; “ A Treatise  on  ttnioky  Chimneys," 
by  Frederick  Edwards,  Jun. 
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Estimation  of  Phosphoric  Acid , 

by  M.  Til.  ScnLtKsiNG. 

Till?  estimation  of  phosphoric  acid  has  been  made  the 
object  of  very  numerous  researches,  and  many  methods 
have  been  proposed  by  which  to  effect  it;  nevertheless, 
chemists  are,  in  certain  cases,  embarrassed  in  determining 
this  acid.  I have  tried  whether  separation  by  volatilisa- 
tion, which  often  gives  such  exact  results,  would  be  more 
successful  than  analysis  by  precipitation,  when  applied 
to  phosphoric  acid,  and  I endeavoured  to  extract  phos- 
phorus from  the  phosphates,  by  bringing  them  in  con- 
tact with  a fixed  acid  silicic,  and  a reducing  body  nt  a ; 
high  temperature. 

At  present  I have  restricted  myself  to  earthy  phos- 
phates, and  have  not  investigated  the  alkaline  phos- 
phates, which,  however,  are  amenable  to  the  same 
method,  especially  M.  H.  Sainte-Ciairc  Deville’s  process; 
nor  have  1 yet  studied  the  metallic  phosphates — such  as 
irou  and  nickel,  which  retain  phosphate  at  a whito  heat. 

By  heating  to  whiteness  a mixture  of  carbon,  silica, 
and  phosphate  of  lime,  magnesia  or  alumina,  the  whole 
of  the  phosphorus  is  not  extracted,  owing  to  the  unavoid- 
able imperfection  in  the  mixture.  To  avoid  this  draw- 
back I replaced  the  carbon  by  a current  of  reducing  gas, 
and  succeeded  in  intimately  mixing  the  silica  and  phos- 
phate by  dissolving  the  latter  in  very  little  nitric  acid, 
and  by  adding  silica  to  the  hot  liquid  until  it  refused 
to  absorb  more.  The  silica  was  obtained  by  attacking 
silicates;  by  drying  on  a sand  bath,  and  heating  to  ref 
ness,  I obtained  a mixture,  which  did  not  adhere  to 
platinum,  and  which  could  he  transferred  when  necessary 
with  no  loss  whatever. 

As  phosphorus  attacks  platinum,  and  as  it  is  necessary 
to  preserve  the  silicate  in  its  integrity,  which  could  not 
consequently  be  placed  in  contact  w ith  porcelain,  I trans- 
ferred the  mixture  of  phosphate  and  silica  to  a charcoal 
boat,  to  introduce  it  afterwards  into  a tube  of  Baycux 
porcelain.  I make  this  kind  of  boat  by  pouring  a paste 
of  burnt  sugar  and  syrup  through  a tube  made  of  blot- 
ting paper ; after  a few  minutes  I remove  the  excess 
affixed  to  the  paper;  next  dry  and  then  make  red  hot.  1 
then  cut  the  tube  into  two  half  cylinders,  and  close  the 
ends  with  a paste  more  solid  than  the  first.  If  this 
process  conics  into  general  vise,  boats  of  charcoal  will  be 
manufactured.  The  tube  may  be  heated  in  various  ways, 
but  I prefer  ga*,  as  then  it  is  not  necessary  to  preserve 
the  tube  from  contact  with  the  combustible,  and  the  1 
same  tube  selves  for  .-evcral  operations.  Four  strong  1 
blow  pipes  should  be  arranged,  vertically,  at  equal 
distances,  within  a space  of  8 centimetres,  and  project- 
ing their  flumes  on  the  porcelain  tube,  whose  heated 
part,  about  10  centimetres,  is  surrounded  by  platinum 
foil,  and  placed  in  a muffle  composed  simply  of  a few 
refractory  bricks.  In  seven  or  eight  minutes  the  tube 
reaches  white  heat. 

I hud  some  difficulty  in  finding  a suitable  reducing  gas. 
Sulphide  of  carbon  forms  complex  products,  sulphide  of 
ftilieiuui  among  others  ; hydrocaibons  deposit  carbon  on 
the  sides  of  the  tube,  which  destroys  the  covering;  it  is 
the  same  with  common  gas;  at  last  I tried  carbonic  oxide, 
which,  contrary  to  my  expectations,  succeeded  perfectly. 
Though  already  oxygenated,  this  compound  is  a suffi- 
cient reducer  even  for  phosphoric  acid  ; it  must  be  dry, 
as  phosphorus  decomposes  water  at  red  heat,  and  should 
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retain  little  carbonic  acid,  which  might  interfere  with 
iLs  reducing  power. 

By  these  means  I have  succeeded  in  completely  ex- 
pelling phosphoric  acid  from  earthy  phosphates.  1 give 
two  experiments ; — 

L 

Gramme*. 

Phosphoric  acid  ....  0 061 

Magnesia o‘i  is 

Silica 0*47* 


Weight  before  heating  . . . 0*646 

After  0*582*5  Loss  0*063*5 

The  silicate  obtained  is  an  uncolicsivo  powder  attack- 
able by  digesting  in  hot  nitric  acid. 

A previous  experiment  on  phosphate  of  alumina  having 
shown  that  in  the  absence  of  another  base  this  salt  is 
but  imperfectly  reduced,  I repeated  the  experiment  after 
introducing  lime. 

II. 


Gi«iomw 

Phosphoric  acid 

. 0*124 

Alumina  .... 

. 0*072 

Lime  .... 

. 0*112 

Silica  .... 

• 073J5 

Weight  before  heating 

• io+I'S 

After  0*918*5  Loss  o 123 


The  silicate  produced  was  agglomerated  in  the  form 
of  a porous  scoria. 

In  these  two  experiments  the  heating  lasted  half  an 
hour  ; each  of  them  consumed  one  and  a-half  litres  of 
oxide  of  carbon. 

Two  favouring  circumstances  remain  to  be  mentioned  : 
when  phosphates  arc  free  from  alumina,  the  silicates  pro- 
duced abandon  I heir  bases  to  hot  nitrio  acid,  although 
they  contain  some  excess  of  silica,  and  have  under- 
gone a high  temperature.  When  phosphates  contain 
alumina  the  silicates  are  again  destroyed  by  digestion 
with  potash  at  1 50°  to  200° ; thus,  in  both  cases,  the 
buses  can  be  easily  determined  after  the  removal  of  tha 
phosphoric  acid. 

Hitherto  the  acid  has  been  estimated  only  by  differ- 
ence, but  when  the  phosphorus  has  been  set  at  liberty 
it  may  be  collected  and  tstimated  directly,  giving  to  this 
method  all  the  requisite  certainty.  The  porcelain  tube 
may  be  bound  with  a thin  silver  tube  containing  metallic 
copper  and  heated  to  dull  red.  The  silver  will  not  be 
attacked,  and  the  copper  will  absorb  the  whole  of  the 
phosphorus,  the  quantity  of  which  will  bo  indicated  by 
the  increase  of  weight  of  tho  silver  tube.  But  we  do 
not  in  this  way  get  a compound  so  well  defined  as  might 
be  desired  : hence  I prefer  transforming  the  phosphorus 
into  a phosphate  which  should  realise  this  condition,  and 
have  chosen  that  of  silver  as  being  tho  best  characterised 
of  the  phosphates. 

I direct  the  gaseous  current  from  a porcelain  tube  into 
a bulbed  tube  containing  a solntion  of  nitrate  of  silver. 
The  whole  of  the  phosphorus  condenses  in  it,  forming  a 
black  phosphide  of  silver,  aud  sonic  phosphate  dissolved  by 
tho  displaced  nitric  acid.  It  is  essential  that  the  bulbed 
tube  should  be  heated  in  u water  bath  towards  8o°  or 
90° ; for  the  true  combination  of  carbonic  oxide  and 
phosphorus  mentioned  in  Berzelius'  treatise  abandons 
all  its  phosphorus  only  with  the  aid  of  heat.  The 
argentic  liquid  is  decanted  into  a platinum  capsule  and 
evaporated;  then  on  the  residue  I poor  tho  hot  nitric 
acid  with  which  1 hud  washed  the  bulbs;  all  tho  phos- 
phorus is  thus  converted  into  phosphate ; I evaporate 
o dryness,  heat  until  the  excess  of  nitrate  of  silver  is 
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fused,  and  no  perceptible  acid  vapours  arc  disengaged. 
Under  these  conditions,  the  phosphoric  acid  takes  up 
and  unites  exactly  with  the  three  equivalents  of  silver, 
constituting  the  tribasic  phosphate  ; the  resulting  salt 
is  washed  by  simple  decantation  on  a filter,  (ho  particles 
fallen  on  the  filter  aro  washed  into  the  platinum  capsule 
by  a jet  of  water  from  a wash  bottle,  and  the  salt  is 
dry  and  weighed. 

Phosphate  of  silver  is  found  to  possess  two  advantages 
in  analytical  processes:  its  equivalent  is  very  heavy,  and 
its  composition  is  rapidly  verified  by  the  estimation  of 
silver.  It  condenses  a little  phosphorus  in  the  porcelain 
tube,  but  it  is  red  phosphorus,  emitting  no  vapour  when 
cold,  and  which  may  be  recovered  without  loss  by  rinsing 
out  the  tube  with  nitrate  of  silver  and  then  with  nitric 
acid : these  washings  aro  added  to  the  contents  of 
the  bulbs. 

The  production  of  tribasic  phosphate  of  silver  in  pre- 
sence of  fused  nitrate  of  silver  is  not  limited  to  the 
instance  1 have  just  given;  phosphates  of  ammonia, 
potash,  and  soda  behave  like  pure  phosphoric  acid.  This, 
then,  is  a very  sure  method  of  estimating  phosphoric 
by  phosphate  of  silver,  either  when  alone  or  accom- 
panied by  an  alkali,  but  in  the  absence  of  any  earthy  or 
metallic  base. 

I propose  founding  on  the  above  a process  for  esti- 
mating the  phosphoric  acid  in  manures  and  earths. — 
Comjitet  Rendus, lix.,  384. 


Reiearehei  on  the  Colouring  Matter!  derived  from  Coal- 
tar — No.  IV.  Phenyltolylamine — by  A.  W.  Hofmann, 
LL.D.,  F.R.S. * 


Till!  discovery  of  diphenylnmine  among  the  products  of 
decomposition  furnished  by  the  destructive  distillation 
of  aniline  blue  (triphenylic  rosaniline)  naturally  sug- 
gested the  investigation  of  analogously  constituted  bodies 
in  a similar  direction.  My  attention  has  in  the  first 
place  been  directed  to  the  study  of  a compound  which, 
from  its  mode  of  formation,  ought  to  be  designated  as 
toluidine  blue. 

When  a salt  of  losaniline  (the  acetate,  for  instance)  is 
heated  with  double  its  weight  of  toluidine,  phenomena 
present  themselves  which  are  similar  to  those  observed 
in  the  analogous  experiment  with  aniline.  In  the  course 
of  a few  hours  the  rosaniline  passes  through  all  the 
different  shades  of  violet,  and  is  ultimately  converted 
into  a dark  lustrous  mass,  which  dissolves  in  alcohol  with 
a deep  indigo  blue  colour.  This  substance  is  the  acetate 
of  tritolylrosaniline.  By  treatment  with  alcoholic  am- 
monia, and  subsequently  addition  of  water  to  the  solu- 
tion, the  free  base  is  easily  obtained,  from  which  the 
several  salts  may  be  prepared  by  the  usual  processes.  I 
have  examined  only  one  of  these  salts,  viz.,  the  hydro- 
chlorate. Repeatedly  crystallised  from  boiling  alcohol, 
this  salt  is  obtained  in  small  blue  crystals  insolublo  in 
water,  which  at  1 oo1?  C.  contain 

Ci,HmNjC1  - } Nj.HCl. 


The  formation  of  toluidine  blue  is  thus  seen  to  be  per- 
fectly analogous  to  that  of  aniline  blue. 


CjoH.jN,.  C'“’°  } O + j[C'g>}  N]  . 
+ N„‘ 


C,HjO  1 n 

°(c\n;)J~a;  11  ju 

I have  not  examined  in  detail  the  properties  of  this 
new  series  of  colouring  matters.  Generally  speaking, 
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they  aro  moro  soluble  than  the  corresponding  phenyl 
compounds,  and  therefore  less  easily  obtained  in  atUt« 
of  purity. 

When  one  of  these  sails  (the  acetate,  for  instance)  U 
submitted  to  dry  distillation,  water  and  acetic  arid  art 
evolved  in  the  tirct  place ; then  follow  oily  product*, 
which,  as  the  temperature  rises,  become  more  and  mm 
viscid,  and  ultimately  solidify  into  crystalline  muac*, 
ammonia  being  abundantly  evolved  during  the  Utter 
stages  of  the  process.  Unless  the  operation  has  been 
carried  out  on  rather  a large  scale  a comparatively  wall 
amount  of  a light  porous  charcoal  remains  in  the  retort 
The  oily  distillate  contains  several  bases.  Those  boiling 
at  a low  temperature  are  almost  exclusively  aniline  and 
a little  toluidine.  The  principal  portion  of  the  product* 
boiling  at  a higher  temperature  is  a beautifully  crystal, 
lised  base  which  is  easily  purified.  By  pouring  cold 
spirit  upon  the  interwoven  crystals,  a brown  mother 
liquor  containing  other  bases  is  readily  separated;  the 
residuary  substance  has  only  to  be  crystallised  from 
boiling  alcohol  in  order  to  procure  a compound  of  per- 
fect purity. 

The  chemical  deportment  of  the  new  substance  is  very 
similar  to  that  of  diphcnylamine.  Like  the  latter  it 
unites  with  acids,  forming  salts  of  very  little  stability, 
splitting  up  into  their  constituents  under  the  influence 
of  water,  of  heat,  and  even  by  mere  exposure  in  vacm. 
In  contact  with  nitric  acid  the  crystals  at  once  assume  t 
blue  coloration,  with  an  admixture  of  green,  but  never 
theless  so  similar  to  the  analogous  colour  reaction  of 
diphenylamine  that  by  this  test  alone  the  two  substance* 
could  not  possibly  be  distinguished.  The  two  bia» 
differ,  however,  essentially  in  their  solubility,  their 
fusing  and  boiling  points,  and  lastly  in  their  composi- 
tion. The  new  base  is  far  less  soluble  in  alcohol  this 
diphenylamine  ; it  fuses  only  at  87°  C , while  the  fusing 
point  of  diphenylamine  is  450  C. ; the  boiling  point  of 
the  new  base  is  334*5°  C.  (corr.),  at  which  temperature 
it  distils  without  any  decomposition,  while  diphenylamine 
b>il«  at  310°  (corr). 

The  results  of  analysis  lead  to  the  formula 

c»hI3n. 

A hydrochloratc,  crystallising  in  little  plates,  and  ob- 
tained by  the  addition  of  concentrated  hydrochloric  acid 
to  an  alcoholic  solution  of  the  base,  when  dried  over  lime 
was  found  to  contain 

CUHUN,HC1. 

Formation  and  chemical  deportment  characterise  tb? 
new  base  as  the  mixed  secondary  monamine  of  the  phenyl 
and  tolyl  series,  os  phcnyltolylamine, 

QA1 

c„uwn  = c,h7  In. 

H j 

In  consequence  of  the  simultaneous  existence  in  the 
molecule  of  the  new  base  of  the  radicals  phenyl  and 
tolyl,  its  deportment  under  the  influence  of  dehydre 
genating  agents  became  of  considerable  interest ; aod, 
indeed,  having  recognised  the  nature  of  the  compound, 
my  first  experiment  consisted  in  submitting  it  to  the 
action  of  corrosive  sublimate.  Both  substances  unite  to 
form  a dark  brown  mass,  which,  after  having  been 
heated,  dissolves  in  alcohol  with  a magnificent  violet- 
blue  colour.  The  compound  thus  produced  exhibits  the 
behaviour  of  tho  colouring  matters  generated  from 
rosaniline  by  substitution.  Owing  to  the  peculiar  pro- 
perties of  this  class  of  substances,  it  would  be  difficult 
to  prepare  the  new  compound  in  sufficient  quantity  fori 
detailed  examination ; out,  judging  from  its  mods  of 
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generation,  it  will  probably  be  found  to  bo  tolydiphenyl- 
rosaniline, 

Ca<,H  is  ) 

(C«Hj)j  N..H.O. 

C,Ht  ) 

It  scarcely  requires  to  be  mentioned  that  it  ia  not 
necessary  to  prepare  the  pure  toluidine  blue  for  the  pur. 
pose  of  obtaining  phenyltolylamine.  It  suffices  to  main- 
tain for  some  hours  a solution  of  ordinary  but  dried 
acetate  of  rosanilinc  in  its  double  weight  of  toluidine,  in 
a Bask  provided  with  an  upright  condensing  tube,  at  a 
boiling  temperature,  and  to  submit  the  violct-bluo  mass 
produced  to  destructive  distillation  over  a naked  burner. 
The  distillate  is  treated  with  hydrochloric  arid,  and  sub- 
sequently with  water,  when  aniline  and  toluidine, 
together  with  several  other  basic  substances  accompany- 
ing the  phenyltolylamine,  remain  os  hydrochlorates  in 
solution.  The  oily  layer  which  separates  generally 
solidities,  or  may  be  purified  by  rectification.  The  re- 
sulting crystals  are  crystallised  from  alcohol. 

The  same  method  is  also  adapted  for  the  preparation 
of  diphenylaminc,  aniline  being  substituted  for  toluidine. 

If  1 have  bestowed  upon  diphonylamine  and  phenyl- 
tolylamine  rather  more  attention  than  these  substances 
at  the  first  glance  appear  to  claim,  I have  done  so  in  the 
hope  of  gaining  additional  data  for  the  investigation  of 
the  remarkable  colouring  matters  from  which  these  bases 
are  derived.  Both  constitution  and  mode  of  formation 
of  these  colouring  matters  are  still  involved  in  darkness. 
Theory,  as  it  often  happens,  has  not  kept  pace  with 
practice.  The  anticipation  I expressed  in  a former  note, 
that  the  study  of  the  behaviour  of  the  colouring  matters 
under  the  influence  of  chemical  agents  might  disclose 
their  true  nature  has  only  very  partially  been  realised. 
Up  to  the  present  moment  chemists  have  not  succeeded 
in  giving  a satisfactory  account  either  of  the  atomic  con- 
struction of  these  compounds  or  of  the  mechanism  of 
their  formation,  and  it  would  therefore  scarcely  be  worth 
while  to  return  to  this  question  before  its  definite  solu- 
tion unless  the  publication  of  erroneous  statements  by 
M.  Scbitf  had  threatened  to  divert  the  researches  of 
chemists  from  this  subject. 

According  to  M.  Schitf.f  the  transformation  of  aniline 
into  aniline  red  by  means  of  stannic  chloride  is  repre- 
sented by  the  equation — - 

xoC,H,N  + loSnCl,  = 3(CMH1,N„HC1)  + 6(C,II,N,HC1)  + 
H,NC1  + roSnCl  + 4CtH;N. 

The  formation  by  means  of  mercuric  nitrate  J by  the 
equation — 

ioC,H,N  + joHgNO,  = 3(Ca>H„N„HNO,)  + 

6(C,H,N,HNO,)  + H,N,NO,+  lolIg.NO, + 4C,H:N. 

The  latter  process  is  accomplished  at  as  low  a tem- 
perature as  8c"  C.,  and,  according  to  M.  Schiff.  is  bo 
elegant  that  he  was  enabled  to  make  quantitative  ex- 

Ecnments.  "Within  a few  hundredths,”  he  says,  “ we 
ave  obtained  the  requisite  quantities  of  tho  sought-for 
materials.” 

M.  Schiff’s  equations  are  not  conspicuous  for  elegance 
and  simplicity,  but  they  are  absolutely  inadmissible  for 
other  reasons.  These  equations  utterly  ignore  the  very 
essence  of  the  process.  I have  pointed  out,  some  time 
ago,  that  the  formation  of  rosanilinc  involves  the  pre- 
sence of  both  aniline  and  toluidine.  Pure  aniline  fur- 
nishes no  rusaniline,  nor  can  this  body  be  procured  from 
ure  toluidine.  This  fact  1 have  since  further  established 
y many  varied  experiments,  both  on  the  small  and  on 

♦ Comptea  Rcndut,  vyl.  lft,  j*.  171. 
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I the  large  scale.  The  formation  of  rosaniline  thus  becomes 
the  means  of  ascertaining  rapidly  the  presence  of  tolui- 
dine. The  amount  of  the  latter  in  crude  aniline  § may 
become  so  minute  that  its  presence  can  no  longer  be  traced 
by  distillation  or  by  conversion  into  oxalates.  It  may 
be  recoguised,  however,  with  the  utmost  facility  by  sub- 
mitting the  mixture  to  the  action  of  either  corrosive 
sublimate  or  arsenic  acid ; on  application  of  a gentle  heat 
the  crimson  colour  is  immediately  produced. 

In  the  equations  proposed  by  M.  Schiff  there  figures, 
moreover,  ammonia  as  an  essential  term.  The  existence 
of  ammoniacal  salts  in  the  crude  rosaniline  was  pointed 
out  some  time  ago  by  Prof.  Bolley.  But  this  ammonia 
( which,  as  I have  satisfied  myself,  is  scarcely  ever  absent) 
is,  according  to  my  opinion,  not  an  essential  product  of 
the  reaction  that"  gives  rise  to  the  formation  of  aniline 
red.  I have  established  by  special  and  careful  experi- 
ments that  appropriate  treatment  of  a mixture  of  aniline 
and  toluidine  with  chloride  of  mercury  at  a moderate 
temperature  is  capable  of  producing  very  considerable 
quantities  of  rosaniline  without  elimination  of  more  than 
a trace  of  ammonia.  The  ammonia  generally  observed 
belongs  to  a different  phase  of  the  reaction,  being  more 
especially  due  to  the  almost  invariable  production  of  a 
small  quantity  of  aniline  blue. 

If  wc  wished,  even  now,  to  represent  in  formulae  the 
relation  between  rosaniline  and  the  substances  which 
give  rise  to  its  formation,  the  equation, 

C,H,N  + »C,n,N  = C„H„N,  + 611, 
might  be  looked  upon  us  an  expression  closely  approach- 
ing truth.  The  hydrogen  figuring  in  this  equation  is 
eliminated  in  the  form  of  water,  hydrochloric,  hydro- 
bromic,  hydriodic  acids,  &c. 

But  even  this  equation  gives  no  account  of  the 
mechanism  of  this  remarkable  process ; indeed,  we  can- 
not hope  lor  the  solution  of  this  chemical  problem  before 
we  shall  have  succeeded  in  splitting  up  the  molecule  of 
rosaniline  into  the  atomic  groups  which  enter  into  its 
composition.  It  is  true  its  transformation  into  aniline 
or  toluidine  blue,  as  well  os  into  the  several  violets  which 
are  generated  by  the  substitution  of  alcohol  radicals, 
prove  even  now  that  the  rosaniline  molecule  still  con- 
tains three  atoms  of  typical  hydrogen,  and  hence  that 
the  complex  atom  C,0H,  functions  in  this  triamine  with 
the  value  of  six  atoms  of  hydrogen;  but  this,  indeed,  ia 
the  limit  of  the  experimental  evidence  as  yet  obtained. 

With  regard  to  the  number  and  nature  of  the  simpler 
radicals  into  which  the  carbon  and  hydrogen  atoms  of 
the  complex  atom  C,„H„  are  grouped,  we  can  only 
speculate.  Derived  from  the  radicals  phenyl,  C,H,f  and 
tolyl,  C,H„  under  the  influence  of  dehydrogenating 
agents,  this  complex  atom  may  possibly  contain  the 
bivalent  radicals  phenylenc,  (1,11,,  and  tolylene,  C,H, — 

(UK1H„)VI.  — (C,H,)'\ 

(C.H.)" 


when  the  molecular  construction  of  the  three  colouring 
matters  might  be  represented  by  the  form ul if — 

Aniline  red.  Aniline  blue.  Aniline  violet. 


(CtH,)" 

(C.H,)" 

i (c.H,r 

C’.IIJ," 

N„H,0  ((Ml,)," 

)N„H,0  (C,H,),"  N..H.O. 

H, 

C.H,), 

C.HJ, 

| Aniline  obtained  by  distillation  with  potash  from  certain  varieties 
of  Indigo  l w apt  when  treated  with  corrualvo  sublimate  U»  furnish 
traces  of  rosaniline.  I Infer  from  this  result  that  aniline  Uni*  pro- 
duced contain*  a (.mail  pro|»ortion  of  toluidine.  The  formation  of 
title  Milmtauce  from  indigo  would  be  an  readily  iutelli|(ible  m the  con- 
version under  certain  conditions  of  Indigo  into  salicylic  acid,  a fact 
established  by  Gahour**  observation*.  Aniline  prepared  from  crys- 
tal Use*  1 iaatiu  does  not  yield  a trace  of  rosaniline. 
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Cucmtcai- 
l*«  s, 


Wo  mast  not,  however,  forget  that  this  is  simply  nn 
hypothesis,  and  that  the  elements  in  the  complex  atom 
CkH,'  may  be  associated  in  a great  variety  of  other 
groups.  An  interesting  observation  quite  recently  made 
by  Dr.  Hugo  Muller,  and  communicated  to  me  by  my 
friend  while  these  pages  are  passing  through  the  press, 
may  possibly  assist  in  further  elucidating  the  nature  of 
this  class  of  bodies.  Dr.  Muller  has  found  thnt  rosani- 
lino  aud  its  coloured  derivatives  are  instantaneously 
decolorised  by  cyanide  of  potassium,  a series  of  splendidly 
crystallised,  perfectly  colourless  bases  being  produced. 
The  composition  of  these  bodies,  which  will  probably  be 
found  analogous  to  a substance  similarly  obtained  from 
harmaline  by  Fritzsche,  remains  to  be  established. 


On  Thallic  Alcohols , by  M.  Lamy. 


Among  the  various  compounds  of  thallium,  I have 
already  mentioned  the  existence  of  a liquid  possessed  of 
very  curiouB  physical  properties  (Comptes  Rendns,  lv., 
$37).  This  liquid,  which  I called  “ thallic  alcohol,”  on 
account  of  the  similarity  of  composition  with  potassic 
alcohol  which  1 have  supposed  it  to  possess,  was  remark- 
able for  its  density,  which  was  three  and  a* half  times 
greater  than  that  of  water,  whilst,  according  to  a superfi- 
cial examination,  it  equalled  in  refracting  power  sulphide 
of  carbon. 

I have  since  studied  more  carefully  this  curious  com- 
pound, and  found  it  to  be  not  only  heavier  than  all 
known  liquid  compounds,  but  in  its  power  of  refraction 
and  dispersion  greater  also. 

In  tlie  hope  of  obtaining  a liquid  still  more  extraor- 
dinary with  respect  to  its  optical  properties,  I was  led  to 
investigate  a homologous  compound  produced  by  fusel 
oil  or  amylic  alcohol,  the  molecule  of  which  is  about 
twice  as  heavy  as  that  of  ethylio  or  ordinary  alcohol.  I 
obtained,  in  fac‘  a compound  which  may  be  called  amyl- 
thallio  alcohol,  Out  the  density  of  which,  as  also  the  re- 
fraction, though  very  considerable,  are  not  relatively  so 
great  as  I had  supposed  them  to  be. 

Finally  I endeavoured  to  produce  mcthylthallic  alcohol 
with  wood  spirit. 

The  following  are  the  results  of  my  observations  on 
tho  three  alcohols, ethyl-thallic,  amyl-thallic,  and  methyl- 
thallic : — 

I will  only  give  on  abstract  of  the  principal  properties 
and  the  method  of  preparation  of  these  three  compounds. 

Ethyl-thallic  alcohol — 


c4h. 


and  amyl-thallic— 


c,Ail 

11) 


G, 


are  both  liquid  at  tho  ordinary  temperature.  Prepared 
with  the  subjoined  precautions  their  respective  densities 
are  at  the  temperature  0*  3*550;  1*4651  and  their  indices 
of  refraction,  at  zoc,  1*678  and  1*571  > for  the  ray  D in 
the  spectrum. 

Methyl- thallic  alcohol  is  solid. 

The  indices  of  refraction  corresponding  to  the  rays  B 
and  II  of  ethyl-thallic  alcohol  are  1.661  and  1*759,  ^e 
difference  of  which,  which  measures  the  dispersive  power, 
180*098;  while  the  difference  of  the  corresponding  in- 
dices of  sulphide  of  carbon  (1*614  and  1 *693)  taken  at  the 
same  temperature  is  only  0*079,  or  0*019  the 

preceding. 

Ethyl-thallic  alcohol  is,  then,  the  heaviest,  the  most 
refractive,  aud  at  the  same  time  the  most  dispersive  of 
light  of  all  known  liquids. 


The  some  liquid  crystallises  about  3*  below  zero, 
while  amyl-thallic  alcohol  willnotcrystallise  at  io°  below 
zero. 

Neither  of  them  can  be  boiled  without  decomposing  ; 
when  distilled  they  give,  among  other  remarknbio  pro- 
ducts, pure  hydrogen,  alcohol,  the  salt  of  an  oxygenated 
acid  oor responding  to  this  alcohol,  and  an  abundant 
residue  of  metallic  thallium. 

Tho  three  compounds  burn  in  the  air  with  a flame 
more  or  loss  bright  and  green,  leaving  as  residues  black 
oxide,  with  small  buttons  of  the  metal.  All  three  are 
soluble  in  the  corresponding  alcohol  and  in  ordinary 
ether ; when  the  ether  is  pure  and  anhydrous,  the 
etherial  solution  remains  limpid.  But  if  the  ether  is 
more  or  less  aqueous,  or  if  it  has  been  for  some  time  in 
contact  with  the  air,  it  gives  a yellowish  solution,  which 
gradually  deposits  radiating  crystals  of  hydrated  prot- 
oxide of  thallium,  becoming  brown  under  the  oxidising 
action  of  aerated  ether.  This  reaction  is  extremely 
sensitive. 

Chloroform  also  dissolves  thallic  alcohols;  the  two 
liquids  more  easily  than  the  solid.  But  soon  the  solu- 
tion which  was  limpid  becomes  cloudy,  yellow,  and  deep- 
ening in  colour,  deposits  a relatively  considerable 
quantity  of  crystallised  protochloride  thallium.  Formic 
acid  is  produced  at  tho  same  time,  and  also  a photogenic 
matter  very  sensible  to  tho  action  of  light,  which  cotn- 
m a uicatefi  its  bnwn  colour  to  the  chloride. 

Thallic  alcohol  ire  decomposed  more  or  less  easily  by 
water  or  atmospt.  ric  moisture.  Hydrated  oxide  of 
thallium  is  set  at  liberty,  and  the  corresponding  alcohol 
regenerated.  They  are  also  decomposed  by  acids ; 
nevertheless,  carbonic  acid  seems  to  form  a solid,  definite 
compound. 

Sulphide  of  carbon  acts  strongly  upon  them,  the  com- 
pounds produced  varying  with  the  relative  quantity  of 
the  elements  placed  in  contact. 

Ethyl-thallic  alcohol  is  prepared  as  follows  : — Put  a 
large  excess  of  absolute  alcohol  in  a large  flat-txjltoined 
vessel,  under  the  receiver  of  an  air  pump,  and  above  the 
liquid  very  thin  plates  of  thallium,  supported  by  wire- 
gauze.  Form  a vacuum  in  tho  receiver,  to  remove,  with 
the  air,  the  moisture  and  the  carbonic  acid  contained  in 
it,  And  finally  put  the  receiver  in  communication  with  a 
bog  of  oxygen,  by  means  of  tubes  filled  with  sulphuric 
acid  and  pumice,  and  another  with  potash. 

At  zo or  25“  the  thallium  is  rapidly  transformed  into 
a heavy  oil,  which  falls  through  the  alcohol  to  the 
bottom  of  the  vessel.  In  this  way,  without  touching 
the  apparatus,  a hundred  gramme*  of  heavy  oil  are 
easily  produced  in  twenty-four  hours. 

Amyl-thallic  alcohol  may  be  prepared  in  the  same  wav 
with  amylic  alcohol;  but  the  slowness  of  the  action 
makes  the  following  process  preferable  : — Mix,  in  exactly 
equal  proportions,  amylic  and  ethyl-thallic  alcohol,  and 
distil  at  a temperature  which  should  not  exceed  >+°c. 

But  these  methods  do  not  succeed  with  methyl- thallic 
alcohol,  because  this  compound  covering  the  leaves  of 
thallium  with  u solid  crust  prevents  the  action  of  the 
oxidising  vapours.  It  is,  however,  very  easily  obtained 
in  the  form  of  a granulated  white  precipitate  by  "imply 
pouring  an  excess  of  methylic  alcohol  on  one  of  the  two 
liquid  thallic  alcohols. 

From  the  existence  of  the  three  compounds  formed  by 
the  host  known  thallic  alcohols,  it  may  naturally  he 
inferred  that  analogous  compounds  may  be  formed  with 
the  very  numerous  alcohols  now  known.  — CompUt 
llcndui , lix.,  780. 
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On  the  Occurrence  of  the  Diamond  in  Brazil. 


On  the  Chemical  Constitution  of  Reichenbach' a Creosote • 
by  Hugo  Muller,  JPh,D* 

On  heating  pure  creosote  boiling  (in  hydrogen)  at 
219®  C.  with  hydriodic  acid,  the  author  found  that 
iodide  of  niethyfdistilled  oyer,  and  a residue  was  left  in 
the  retort  which  readily  dissolved  in  water,  with  the 
exception  of  a small  qnantity  of  heavy  brown  oil,  which 
contained  unaltered  creosote.  The  aqueous  solution  was 
mixed  with  a large  quantity  of  water,  and  partly  Matu- 
rated with  carbonate  of  barium,  the  clear  liquid  filtered 
off  and  precipitated  with  acetate  of  lead,  the  white  pre- 
cipitate well  washed  and  decomposed  with  sulphuretted 
hydrogen.  The  sulphide  of  lend  having  been  filtered 
off,  the  aqueous  solution  was  carefullr  evaporated,  by 
which  a thick  heavy  liquid  was  obtained.  The  reactions 
of  this  liquid  so  closely  resembled  those  of  pyrocatochine 
or  oxyphenic  acid,  that  the  author  would  be  inclined  to 
consider  it  identical  with  this  substance  if  it  were  not 
for  the  apparent  impossibility  of  obtaining  it  in  a crystal- 
line form. 

The  author  has  not  yet  determined  the  composition  of 
the  liquid  substance,  but  so  far  os  he  has  investigated 
its  chemical  nature,  he  thinks  it  more  than  probable  that 
the  substance  bears  the  closest  analogy  to  oxyphenic 
arid  and  is  in  all  probability  its  homologue. 

The  described  decomposition  of  creosote  may  be  ex- 
pressed in  the  following  way : — 

e9H,»Oa  + HI  - «H,I  + 

Creosote.  lodklo  of  Methyl. 

According  to  which  creosote  may  bo  regarded  as  methy- 
lated oxytolylic  acid  or  oxycresaylic  acid.  This  view  is 
supported  bv  the  general  properties  of  creosote,  and  the 
fact  that  a lower  homologue  of  creosote  and  free  oxy- 
phenic acid  exist  among  the  products  of  the  distillation 
of  wood. 


TECHNICAL  CHEMISTRY. 


On  the  Occurrence  of  the  Diamond  in  Brasil, 
by  MU.  Hknsskr  and  CLARAZ.f 
In  the  Brazilian  plains  which  constitute  the  diamond 
region,  the  granitic  gneiss  which  forms  the  coast  alter- 
nates with  quartzite  and  crystalline  schists.  Of  those 
rocks  the  most  important  is  the  quartzite,  to  which 
Eschwvge  has  giTen  the  name  itacolumite.  It  is  a sort 
of  sandstone,  granular  and  friable,  often  contains  talc, 
chlorite,  and  mica,  and  generally  possesses  a schistose 
structure.  It  is  sometimes  traversed  by  veins  of  quartz 
containing  pyrophyllite  similar  to  that  found  in  the  Ural 
mountains. 

Itacolumite  is  no  doubt  u metamorphic  rock,  which 
was  originally  deposited  by  the  water;  it  contains  no 
fossil  remains,  but  shows  distinct  traces  of  waves. 

The  metamorphic  schist  presents  very  varied  charac- 
ters. It  contains  quartz,  which  is  sometimes  associated 
with  chlorite  and  talc,  and  sometimes  with  mica ; in  the 
last  case  it  passes  into  mica-schist.  Hornblende  is  never 
found  in  tho  varieties  of  the  schist  which  are  worked 
for  diamonds.  Sometimes  the  schistose  character  of  the 
rock  is  lost,  and  it  then  contains  more  or  less  oxide 
of  iron. 

Very  often  tho  metamorphic  schist  passes  quite  im- 
perceptibly into  argillaceous  schist  containing  talc,  mica, 
and  disthenej  and  also  just  ns  imperceptibly  into  ita- 

■ CotntvunloaUid  to  tbs  Royal  Society, 
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columitc.  Besides  the  minerals  licforc  mentioned,  the 
metamorphic  schist  sometimes  encloses  limestone, 
schistose,  oligist,  and  itabirite* 

Itabirite  Is  Bimply  a variety  of  schistose  oligist 
which  is  accompanied  by  quartz  and  mica.  It  some- 
times forms  thick  and  extensive  beds,  which  might  be 
worked  for  iron.  When  in  a pulverulent  condition  it  is 
known  by  the  name  of  jacotinya , and  the  valuable 
English  mine  of  Gongo  Socco  is  worked  in  a deep  bed 
of  this  mineral. 

Limestone  is  also  found  in  deep  beds  having  numerous 
caverns  which  arc  rich  in  bones  and  saltpetre. 

Itacolumite  and  the  metamorphic  schist  are  generally 
found  in  alternate  layers.  The  direction  of  these  beds 
follows  the  general  direction  of  the  mountains,  which  is 
nearly  always  north  and  south ; they  dip  towards  the 
east.  They  have  been  dislocated,  so  that  they  form 
abrupt  and  bare  rocks,  which  in  the  case  of  itacolumite 
arc  traversed  by  numerous  rounded  channels.  Both 
rocks  are  very  subject  to  decomposition.  Initacoluraito, 
which  is  essentially  quartzose,  the  decomposition  is 
specially  characterised  bym  figuration  of  the  rock,  which 
falls  to  dust.  In  the  metamorphic  schist,  the  chemical 
and  physical  properties  are  modified  by  the  hydrated 
oxide  of  iron  set  at  liberty,  which  ordinarily  furnishes  a 
cement  for  new  rocks.  When  the  rock  decomposed  is 
very  rich  in  iron,  that  in  the  neighbourhood  of  itabirite, 
for  example,  it  sometimes  forms  a breccia,  which  is 
generally  composed  of  angular  fragments  of  more  or  less 
altered  schist,  cemented  together  by  the  hydrated  oxido 
of  iron. 

The  metamorphic  schist  sometimes  decomposes  to  a 
great  depth,  changing  to  an  earthy  moss,  which  in  tho 
rainy  season  is  converted  into  mud.  The  depth  of  the 
decomposition  is  somewhat  astonishing  in  tho  tropics, 
since  it  is  not  assisted  by  the  action  of  snow  and  ice. 
It  is  no  doubt  caused  by  the  violence  and  frequency  of 
tropical  rains,  and  the  solvent  action  of  the  water  in- 
creased by  the  temperature.  The  water  also,  it  must  be 
remarked,  contains  nitric  acid,  in  consequence  of  the 
storms  which  follow  with  great  regularity  during  several 
months  of  the  year. 

Among  the  products  of  the  decomposition  of  ita- 
columite and  the  metamorphic  schist  are  found  many 
rare  minerals— -the  diamond,  euclase,  topaz,  chrysolite, 
cymophane,  transparent  and  alnsite,  tourmalines,  ame- 
thysts, &c.  > 

Experience  has  taught  the  miners  to  look  for  diamonds 
in  the  distinct  regions  which  have  been  named, — 1. 
Serrico  da  Serra  ; a.  Sercico  do  Campo ; 3.  Servico  do 
Rio : these  three  regions  correspond  exactly  to  ita- 
columite, to  the  metamorphic  schist,  and  to  the  breccia 
spoken  of  before. 

In  the  Serrico  da  Serra  the  decomposed  itacolumite, 
called  gurgulho,  forms  purequartzy  sand  with  fragments 
of  the  undecomposed  rock  and  quaitz.  It  fills  tho  cavi- 
ties caused  by  tne  destruction  of  the  rock.  Associated 
with  tho  diamonds  are  always  found  rutile,  anatase,  and 
oxide  of  iron ; and  the  presence  of  these  minerals  is 
always  taken  as  indication  that  the  earth  contains 
diamonds.  AH  these  minerals  are  found  in  itacolumite, 
though  difficult  to  distinguish  without  a previous  wash- 
ing; and  the  diamond  has  been  obtained  by  blasting 
and  washing  the  undecomposed  rock. 

a.  The  gurgulho  of  the  Servico  do  Campo  is  found^  on 
the  raised  plains  or  plateaus,  and  not  on  the  mountains. 
In  occurs  on  the  surface  of  tho  soil  about  the  separation 
of  the  two  great  basins  of  San  Francisco,  and  Jequit- 
nihonha,  and  must  have  been  formed  in  situ  by  the  de- 
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composition  of  subjacent  rucks.  Beneath  the  gurgulho, 
the  rock  forms  a soft  moss,  which  can  tie  easily  removed 
with  shoe.  Since  1850  the  soft  rock  has  been  worked 
to  a great  depth,  with  very  good  results.  Between  the 
htrro,  as  the  softened  rock  is  termed,  and  the  gurgulho, 
or  completely  decomposed  rock,  a transition  layer  is 
found,  which  is  named  terra,  and  in  which  diamonds  are 
also  found. 

Everything  seems  to  indicate  that  the  barro  is  pro- 
duced by  the  decomposition  of  tho  mesomorphic  schist. 
It  is  true  that  the  diamond  has  never  been  found  in  the 
schist,  bnt  this  is  easily  explained  by  the  fact  that  the 
undecomposcd  rock  has  never  been  worked.  AVhen  first 
dug  out  the  barTo  is  moist  and  soft,  but  it  hardens  in 
the  air,  and  tho  diamonds  arc  not  at  once  detached  in 
the  washing.  At  Uinmnntina  the  authors  obtained  a 
specimen  which  still  enclosed  a very  large  diamond. 

j.  The  Servico  do  Hi 0 includes  the  worts  established  in 
the  beds  and  on  the  banks  of  the  rivers.  In  these  the 
diamonds  arc  found  free  from  the  usual  gangue.  The 
bed  of  the  river  is  formed  by  the  solid  rock.  The  moveable 
soil  resting  upon  the  rock  is  often  covered  with  large 
blocks  obviously  belonging  to  the  itacolumite.  AVhen 
oxide  of  iron  exists  in  the  vicinity,  the  upper  layers  arc 
seen  to  be  cemented  into  a conglomerate  (conga)  in  which 
diamonds  are  not  un frequently  found. 

The  moveable  soil  (caeealho)  contains  products  of  the 
decomposition  both  of  itocolumito  and  mctamorphic 
schist;  the  minerals  found  are  the  same  as  those  in 
Serrieo  da  Terra , and  the  Serrieo  do  Camjio,  but  the  forms 
are  rounded,  and  sometimes  one  and  sometimes  the  other 
predominates.  The  cascalho,  it  must  also  be  remarked, 
contains  quartz  ornaments,  flint  implements,  and  bones, 
on  the  nature  of  which  latter  the  authors  do  not  venture 
to  express  an  opinion. 

Beyond  all  doubt  itacolumite  and  the  metamorphic 
schist  are  the  ordinary  repositories  of  the  diamond  and 
all  the  precious  stones  which  accompany  it,  but  they  are 
not  necessarily  found  in  all  parts  of  tho  formation  any 
more  than  the  green  tourmaline  of  Campo  I,ongo,  and 
the  realgar  of  Binnenthal  are  seen  in  all  the  dolomites 
of  the  Alps. 

The  diamond  is  found  in  the  mountains  of  itacolumite 
of  Grao  Mayor,  and  in  the  numerous  water  courses  which 
take  their  nse  in  them  j it  exists,  also,  in  many  other 
mountains  of  itacolumite,  but  is  too  rare  to  be  sought  for 
profitably.  Thus,  in  the  Scrra  do  Cipo,  in  the  basin  of 
San  Francisco,  we  have  seen  four  diamonds  which  were 
found  in  a small  water-course  at  the  upper  part  of  the 
sena.  On  the  other  side  the  mountains  may  not  con- 
tain diamonds,  and  this  may  bo  the  case  with  Itacolumi 
itself,  which  has  given  the  name  to  the  rock. 

Up  to  the  present  time  the  decomposed  metamorphic 
schist  of  San  Jooo  or  Quinda  is  the  only  one  in  which 
the  diamond  has  been  observed;  but  the  great  extent  of 
the  gurgulho  do  rampo  shows  that  the  schist  is  very 
widely  spread,  and  diamonds  may  be  found  in  various 
localities. 


PHYSICAL  SCIENCE. 

On  Drope. 

Mr.  OUTIIRTK,  Piofessor  of  Chemistry  and  Physics  at 
the  Royal  College,  Mauritius,  has  made  to  the  Royal 
Society  an  elaborate  communication  on  Drops,  from 
which  we  extract  portions  which  have  some  prac- 
tical interest  to  pharmaceutists  and  preseribers; — 

The  author  defines  a drop  as  a moss  of  liquid  collected 


and  held  together  hy  the  attraction  of  its  parts,  and  seps 
rated  from  other  matter  by  the  attraction  of  gravitation. 
It  follows  that  the  size  of  a drop  may  depend  upon,  and 
be  influenced  by,  variation  in — 

1.  The  self-attraction  and  cohesion  of  the  drop-gene- 
rating  liquid ; 

1.  Its  adhesion  to  the  matter  upon  which  the  drop  is 
formed ; 

].  The  shape  of  the  matter  from  which  the  drop 
moves ; 

4.  The  physical  relation  of  the  medium  through  which 
the  drop  moves,  on  the  one  hand,  to  the  liquid  of  which 
the  drop  is  formed,  and  on  the  other,  to  the  matter  on 
which  it  is  formed ; 

j.  The  attraction  of  the  earth,  or  gravitation,  upon  the 
drop-forming  liquid  and  upon  the  medium,  as  influenced 
by  their  respective  and  relative  densities,  and  by  vsris- 
tion  in  the  attracting  power  of  the  earth. 

AVhen  a liquid  drops  from  a solid  through  a gsseoni 
medium,  as  atmospheric  air,  it  may  be  asserted  that  a 
drop  of  the  liquid  will  always  he  of  tho  same  size,  if  it 
is  formed  of  tnc  same  liquid"  substance,  and  falls  from  1 
solid  of  the  same  substance,  size,  and  shape,  provided 
that  the  temperature  remain  the  same,  and  the  growth 
time,  or  length  of  the  time  interval  between  the  succn- 
sivc  drops,  lie  constant. 

AAro  need  not  describe  the  plan  adopted  by  the  author 
for  ensuring  the  regularity  of  the  drops,  which  would 
indeed  be  unintelligible  without  adrawing ; we  mutiny, 
however,  that  the  sixe  of  the  drops  was  determined  b; 
weighing  a noted  number  of  them.  The  most  prominent 
fact  noticed  hy  tho  author  is  that,  on  the  whole,  the 
drops  undergo  a continuous  diminution  in  weight  or 
size  as  the  growth  time  increases.  To  such  an  extent  ii 
this  the  case  that  drops  falling  at  the  rate  of  sixty  drops 
in  twenty  seconds  were  nearly  twice  as  heavy  os  drops 
falling  at  the  rate  of  one  in  every  twelve  seconds.  Thu 
connexion  between  rate  and  weight  (or  quantity),  the 
author  very  properly  remarks,  Bhould  not  be  lost  sightof 
by  preseribers  and  dispensers  of  medicine.  A pharma- 
ceutist who  administers  100  drops  of  a liquid  drag, 
delivered  at  the  rate  of  three  drops  per  second,  may  give 
half  as  much  again  ns  one  who  measures  the  same 
number  at  the  rate  of  one  drop  in  two  seconds,  and  soon. 
The  cause  of  this  difference,  it  is  observed,  is  probsbly 
to  be  sought  for  in  the  circumstance  that  when  the  flow- 
ing to  the  solid  is  more  slow,  the  latler  is  covered  with 
a thinner  film  of  liquid,  so  that,  as  the  drop  parts,  the 
solid  reclaims  by  adhesion  more  of  the  root  of  the  drop 
than  is  the  case  when  the  adhesion  of  the  solid  to  the 
liquid  can  satisfy  itself  from  the  thicker  film  which  sur- 
rounds the  drop  in  the  cose  of  a more  rapid  flow. 

AVithout  detailing  the  numerous  experiments  nude  by 
the  author  to  ascertain  the  sizes  of  drops  obtained  freu 
various  liquids  under  different  conditions,  we  may  quote 
the  laws  into  which  he  collects  the  main  results  of  his 
experiments  in  tho  case  we  have  mentioned — namely,  s 
liquid  dropping  from  a solid  through  a gas. 

Law  i . — The  drop  size  depends  upon  the  rate  of  drop 
ping.  Generally,  the  quicker  the  succession  of  the  drops, 
the  greater  is  the  drop ; the  slower  the  rate,  the  more 
Btrictly  is  this  the  case.  This  law  depends  upon  the 
difference,  at  different  rates,  of  the  thickness  of  the  film 
from  which  the  drop  falls. 

Law  1. — The  drop  bizc  depends  upon  the  nature  sad 
quantity  of  the  solid  which  the  dropping  liquid  holds  in 
solution.  If  the  liquid  stands  in  no  chemical  relation  to 
the  solid,  in  general,  the  drop  size  diminishes  os  the 
quantity  of  aoiid  contained  in  the  liquid  increase*.  The 
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cause  of  this  seems  to  be  that  the  stubborn  cohesion  of 
the  liquid  is  diminished  by  the  solid  in  solution.  When 
one  or  more  combinations  between  the  liquid  and  solid 
are  possible,  the  drop  size  depends  upon  indeterminate 
data. 

For  example : certain  variations  in  the  drop  size  of 
solutions  of  cbloride  of  calcium  of  different  strengths 
point  to  the  existence  of  definite  hydrates ; while  the 
regularity  of  the  variation  of  drop  size  in  the  case  of 
nitrate  of  potash  points  to  the  absence  of  hydrates. 

Law  3. — The  drop  size  depends  upon  the  chemical 
naturo  of  the  dropping  liquid,  and  little  or  nothing  upon 
its  density.  Of  all  liquids  examined,  water  has  the 
greatest,  and  acetic  acid  the  least  drop  size. 

It  is  remarkable  that  bntyric  acid,  which  lias  sensibly 
the  same  specific  gravity  as  water,  gives  rise  to  a drop 
less  than  half  the  size  of  the  water  drop. 

Law  4. — The  drop  size  depends  upon  the  geometric 
relation  between  the  solid  and  the  liquid.  If  the  solid 
be  spherical,  the  largest  drops  fall  from  the  largest 
spheres.  Absolute  difference  in  radii  takes  a greater 
effect  upon  drops  formed  from  smaller,  than  upon  those 
formed  from  larger  spheres.  Of  circular  horizontal 
planes,  within  certain  limits,  the  size  of  the  drop  varies 
directly  with  the  size  of  the  plane. 

The  fact  that  the  drop  increases  in  size  according  as 
the  radius  of  the  sphere  increases  from  which  the  drop 
falls,  and  that  the  difference  from  this  cause  may  amount 
to  half  the  largest  drop-size,  the  author  regards  as  im- 
portant to  dispensers  of  medicine.  The  lip  of  a bottle 
from  which  a drop  falls  is  usually  annuioid.  The  amount 
of  solid  in  contact  with  the  dropping  liquid  is  deter- 
mined hy  the  size  of  two  diameters,  one  measuring  the 
width  of  the  rim  of  the  neck,  the  other  the  thickness  of 
that  rim.  In  most  cases  the  curvature  and  massing  of 
the  solid  at  the  point  whence  the  liquid  drops  is  so  irre- 
gular as  not  to  admit  of  any  mathematical  expression. 

Law  j.— The  drop-size  depends  upon  the  chemical 
nature  of  the  solid  from  which  the  drop  falls,  and  little 
or  nothing  upon  its  density.  Of  all  the  solids  examined 
antimony  delivers  the  smallest,  and  tin  the  largest  drops. 

Law  6. — The  drop-sizo  depends  upon  temperature, 

Senerally  the  higher  the  temperature  the  smaller  the 
rop.  With  water  the  effect  of  a change  of  tempera- 
ture of  io°  C.  to  30®  C.  is  very  small. 

Law  7. — The  nature  or  tension  of  the  gaseous  medium 
has  little  or  no  effect  upon  drop  size. 
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(Continued  frtm  pa ffe  177  ) 

Profkshor  Wanxlyn  read  a paper  “ On  the  Nature  of 
Compound  Ethere,"  in  which  he  proposed  to  classify  the 
compound  ethers  accordingly  as  they  are — so  to  speak — 
salts  of  the  acid-forming  or  of  the  alcohol-forming  radicals 
which  they  contain. 

Class  I.  comprehends  ethers  in  which  the  acid-forming 
radical  is  replaceable.  To  it  belong  the  ethers  of  the 
fatty  and  aromatic  acids,  the  oxalic  ethers,  the  carbonic, 
ailicic,  and  boracic  ethers,  and  some  others.  Certain 
characters  are  common  to  these  ethers  : — fa.)  The  alkali- 
metals,  potassium  and  sodium,  displace  the  acid-forming 
radicals  when  they  act  upon  ethers  of  this  class.  In  the 
case  of  the  mono-basic  ethers,  #.y.,  valerianic  ether,  benzoic 


ether,  the  products  resulting  from  this  reaction  are  ethy- 
late* of  the  alkali  metal,  and  the  acid-forming  radicals,  e.g., 

]0-(W)i+‘°|j}  o. 

In  the  cose  of  polybasic  ethers  the  results  of  the  reaction 
are,  ethylate*  of  the  alkali  metals  and  either  the  acid- 
forming  radical  itself  or  else  an  ether  of  a reduced  acid. 
(6.)  Organo- metallic  bodies,  such  as  sine-ethyl,  should 
give  a metallic  salt  of  the  oxide  of  the  alcohol  radical  and 
either  a ketone  or  a reduced  acid.  The  author  expected 
zinc-ethyl  would  react  upon  acetate  of  ethyl,  as  repre- 
sented in  the  following  equation : — 

C2ni } + cSS ) ° = C$5  } + C$ } °' 

Here  the  metallic  salt  of  the  oxide  of  the  alcohol-radical 
is  ethylate  of  zinc  ; the  ketone  is  ethyl-acetyl.  On  poly- 
basic ethers  the  action  of  the  organo-nietallic  bodies  should 
be  very  similar— it  should  give  a metallic  salt  of  %t he 
alcohol  radical  and  an  ether  of  a reduced  acid  when  it  did 
not  give  a ketone.  Frankland‘s  research  on  the  action  of 
zinc-ethyl  on  oxalic  acid  supplies  on  example 

C2Oj  C2H4  j C H ) 

1.  C,H5  O,  + Zn|C,H.  - C,0, } O + O O. 

c,h4)  c,h5J 

C,Ha  C,H„0) 

a.  C,02  O + ZngC2Hs  = C,H, } Ot. 

C,H5  Zn|) 

The  first  equation  is  strictly  according  to  the  theory ; the 
second  is  a secondary  action  of  zinc-ethyl  upon  the  product 
of  the  first.  Frankland's  research  on  borate  of  ethyl 
affords  an  example  of  the  action  of  an  organo -metallic 
body  on  a tribaaic  ether. 

(0$, } 0.+  3Zn)C,Ht  «3C$}0+  } 

wherein  ethide  of  boron  represents  the  ketone  of  the 
tribasic  radical,  (c)  Potash  or  soda  in  alcoholic  solution 
gives,  with  ethers  of  this  class,  a salt  of  potash  or  soda 
and  an  alcohol,  but  never  an  ether,  thus  : — 

(d)  Kthylate  of  potassium  or  ethylate  of  sodium  gives  no 
etner,  e.g. — 

0,11,010  Kl0  Kl0  C,H.01{) 

C,HS  | ° + C,HS  | °“  C,H,  l 0 + 0,H, } a 
(«)  Ammonia  gives  with  ethers  of  this  class  an  amide,  e.g. — 

0,H,Olo  HI  HI  0 C,H,0 1 

c,h5;u+ nh,;=c,hs]-0+  NHj 

In  all  these  reactions  it  is,  as  will  be  noticed,  the  acid- 
forming  radical— not  the  alcohol-forming  radical,  which  ia 
exchangeable.  Adopting  a nomenclature  in  accordance 
with  these  notions,  we  should  have— 


New.  old 

Ethylate  of  valeryl  Valerate  of  ethyl. 

Ethylate  of  acetyl  = Acetate  of  ethyl. 

Amylate  of  acetyl  Acetate  of  amyl. 

Tri-ethylate  of  boron  c*  Borate  of  ethyl. 

&c.  &c. 

Class  II.  comprehends  ethers  which  are  true  salts  of  the 
alcohol-radical,  wherein  the  alcohol-radical,  and  not  the 
acid-forming  radical,  is  replaceable.  To  it  belong — 
Iodides  of  alcohol-radicals. 

Bromides  „ 

Chlorides  „ 

Nitrates  lt 

Nitrites  „ 

Fluorides  (?)  ,, 

And  some  others. 

The  characteristics  of  Class  II.  are  quite  different  from 
those  of  Class  I.  Thus  the  members  of  Class  II.  give 
with  (a)  metals,  alcohol  radicals ; (6)  organo-metaliic 

* Ethylate,  or  methylate,  or  amylate,  Ac  , at  the  cam  may  be. 
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bodies,  double  alcohol  radical ; (r)  potash  or  soda,  an  ether, 
and  sometimes  an  alcohol  besides ; (d)  ethylate  of  potash 
or  soda,  a double  ether  ; (e)  ammonia,  a compound  am- 
monia. It  is  thus  seen  that  the  members  of  Class  II. 
exhibit  the  alcohol  radical  contained  in  them  as  the  move- 
able  portion.  They  should,  therefore,  retain  their  old 
names. 

Class  III.  may,  perhaps,  be  made  to  embrace  common 
ether,  the  anhydrides,  &c.,  being  made  up  of  compounds 
in  which  the  radicals  are  equally  replaceable. 

The  foregoing  classification  is  intended  by  the  author  to 
serve  as  a sort  of  programme  for  the  work  which  he  has 
chalked  out  for  himself.  Many  of  the  characteristics 
assigned  to  the  different  ethers  are  at  present  known  to 
belong  to  them  ; others — as,  for  example,  the  production 
of  ketones  by  the  reaetion  of  organo-metallic  bodies  on 
the  fatty  ethers — are  not  at  present  known  to  be  applicable 
to  those  ethers.  The  author  is  engaged  in  making  experi- 
ments with  the  view  of  establishing  the  justice  of  this 
classification. 

Professor  Wamclyx  also  read  a *'  Note  tm  Valerianate 
of  Ethyl  and  Acetate  of  Amyl."  These  ethers  are  isomers, 
both  having  the  formula  C?HuO,.  In  the  text-books  both 
are  said  to  boil  at  133“  C.  The  author  has  recently  made 
the  observation  that  whilst  the  boiling  point  of  valerianate 
of  othvl  is  actually  133°  C.,  acetate  of  amyl  boils  at  141°  C.; 
and  Mr.  Wanklyn  believes  that  former  observers  have  not 
had  their  acetate  of  amyl  free  from  ainylic  alcohol,  and 
attributes  the  low  boiling  point  which. they  have  assigned 
to  it  to  the  presence  of  the  alcohol.  An  organic  analysis 
will  not  reveal  the  presence  of  5 per  cent,  of  ainylic 
alcohol  in  a specimen  of  acetate  of  amyl ; and  if  a tract*  of 
moisture  be  also  present,  it  will  hardly  show  the  admix- 
ture of  10  per  cent.  Mr.  Wanklyn  prepared  his  acetate 
of  amyl  in  the  usual  manner,  excepting  the  employment 
of  a double  proportion  of  sulphuric  acid  ; and  the  product 
was  twice  digested  with  chloride  of  calcium  to  ensure  its 
perfect  dryness.  It  was  incidentally  noticed  that  the 
calcium  salt  was  soluble  to  the  extent  of  about  5 per  cent, 
in  acetate  of  amyl.  For  its  analysis  the  author  employed 
an  alkalimetrical  method,  which  he  considered  offered 
advantages  over  the  ordinary  process  of  combustion. 

Dr.  Fra.xk.land,  after  offering  some  speculative  views 
upon  the  possible  nature  of  the  reaction  exerted  between 
potassium  and  boride  of  ethyl,  proceeded  to  give  a sketch 
of  some  experiments  recently  performed  by  Mr.  Duppa 
and  himself,  in  which  sodium  was  made  to  act  upon  mix- 
tures of  acetic  ether  with  the  iodide  of  methyl  or  of  ethyl ; 
they  had  already  succeeded  in  producing  two  new’  bodies 
having  the  formuire— C^IIuO.,  and  C„H,4Oj  respectively, 
the  first  being,  of  course,  derived  from  the  iodide  of 
methyl,  and  the  second  from  the  ethyl  compound.  The 
formula  of  leucic  ether,  CsH,409  stood  in  close  relation- 
ship with  the  new  bodies,  but  their  constitution  was  not 
yet  sufficiently  defined  to  permit  of  any  further  statement 
being  made  in  regard  to  them. 

Professor  Wanklyn  said  he  could  not  throw  light  upon 
the  inquiry  started  by  Dr.  Frankland  with  reference  to 
the  boride  of  ethyl.  By  acting  with  sodium  upon  acetic 
ether,  the  speaker  did  not  succeed  in  isolating  the  radical, 
acetyl ; it  seemed  at  the  moment  of  liberation  to  unite  with 
the  elements  of  ethylate  of  sodium,  and  produce  leucate 
of  soda.  A similar  reaction  was  observed  in  the  case  of 
the  decomposition  of  acetate  of  amyl  by  sodium. 

The  meeting  was  then  adjourned  until  December  1,  as 
already  announced. 
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We  may  follow  out  in  other  compounds  the  analogy  we 


have  sought  to  establish  between  the  diatomic,  mineral, 
and  organic  hydrates.  Thus,  glycol  forms  two  chloride*— 

(caur  1 

Hi 
Cl 


and  (CjI^J^Clj 


Monochlorhydric  Dtchlorlde  of 

glycol.  uthylstis 

In  the  same  way  hydrate  of  coppeT  forms  two  chlorides: 
' 'jj  j O and  fV'Clj 
Cl 

Cupric  Die  Murids  of 

raonochlorijydrino.  o*pp*r 

The  compound 

%}o 

Cl 

is  not  known,  but  there  does  exist  an  analogous  floor* 
hydric  compound — 

%\° 

FI 

which  was  discovered  bv  Berxelius,  who  attributed  to  it 
the  formula  CuO,CuFl,IIO,  which  may  be  compared  with 
our  own,  if  we  double  the  atomic  weights  of  the  oxygen 
and  copper. 

The  fonnulte  of  glycol  and  cupric  hydrate  further  inform 
us  that  there  ought  to  exist  two  ethylenic  amides,  and 
two  cupric  amides.  The  two  former  have  been  produced : 

(W  } O and  (C<IIJ"aNHJ 

NH, 

Oxyethylenamine.  Ethylene-diamine. 

The  first  of  these  bodies  is  formed  by  the  direct  addition 
of  oxide  of  ethylene  to  ammonia — 

(C,H,)"0  + o j'NH, 

Oxide  of  ethylene.  Oxyethy  lonaniine. 

We  may  regard  it  as  ammonia  in  which  H has  been  re- 
placed by  the  monatomic  group  Ethylene- 

diamine  results  from  the  substitution  of  (CtH4)"  for  H,  in 
two  molecules  of  ammonia. 

In  the  same  way  there  exist  cupric,  cobaltic,  and  platixtic 
ammonias.  To  take  only  one  example  : — We  may  compare 
platOHonium,  that  is  to  say,  the  radical  of  the  green  salt  of 
Magnus  with  ethylone-di&monium — that  is,  the  ammonium 
corresponding  to  ethylene- diamine. 

<C2H4)"j  Pf") 

h’  [ N>C1«  h’  NjC1‘ 

h,  ; , jv _ 

And  this  comparison  is  legitimate,  for  just  as  chloride 
of  ethylene-diammonium  is  formed  by  the  direct  addition 
of  chloride  of  ethylene  to  two  molecules  of  ammonia,  so 
Magnus’  green  compound  is  farmed  by  the  direct  addition 
of  pLatinous  chloride,  IV'Clj,  to  two  molecules  of  ammonia 

We  do  not  know  platinic  bases  strictly  comparable  with 
oxyethylenamine.  There  exist,  however,  oxtoUuiuc 
bases,  and  we  know'  an  oxyplutammonium  in  which  it* 
group  ( VtO)”  plays  the  part  of  a diatomic  radical- 
PtO" 


H, 

H, 


N,C1, 


Chl'.ndo  of  oxyplxtammonium  ( Gerhard  t). 

We  might,  perhaps,  comparo  oxyethylenamine  with 
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the  remarkable  base  discovered  some  years  ago  by  Millon, 
which  results  from  the  addition  of  mercuric  oxide  to 
ammonia,  just  as  oxyethylenamine  results  from  the 
addition  of  oxide  of  ethylene  to  ammonia-  But  we  will 
not  pursue  this  sutyect  further. 

In  all  the  compounds  which  we  have  considered,  and 
which  belong  to  the  condensed  types,  the  part  of  the 
polyatomic  elements  of  mineral  chemistry  is  exactly  com- 
parable with  the  part  of  the  compound  radicals  of  organic 
chemistry.  These  elements  and  these  radicals  possess  the 
power  of  consolidating  several  molecule#  encroaching, 
so  to  say,  upon  each  of  them.  If  in  two  molecules 
of  water  H 1 n 

HJ  U 

Z}° 

wq  substitute  the  radical  (CaH4)"  for  Ha,  there  it  formed 
the  compound 

( H)o 

1 CJB*  > 

( Hj° 

This  radical,  since  it  is  indivisible,  taken  the  place  of 
two  atoms  of  hydrogen,  and  there  binds  together  the 
remaining  atoms  so  as  to  form  a single  complex  molecule. 
In  hydrate  of  copper  the  same  thing  takes  place : the  in- 
divisible atom  of  copper  is  substituted  for  H in  each 
molecule  of  water  ana  consolidates  the  remainder. 


and  so  bring  it  under  the  mixed  type — 

( H Cl 

\H ,0 

We  see  here  the  part  of  the  diatomic  radical  ethylene. 
It  is  substituted  for  H in  the  molecule  of  hydrochloric 
acid,  and  for  H in  the  molecule  of  water,  and  encroaching 
upon  both  these  molecules,  it  welds  one  to  the  other, 
because  it  is  itself  indivisible. 

By  analogous  formula:  we  may  represent  the  mnnochlor- 
hvdrinc-  and  dichloihydiine  which  nerthclot  has  obtained 
by  making  hydrochloric  acid  react  upon  glycerine.  Ihe 
following  formulas,  which  express  the  composition  of  these 
bodies,  indicate  at  the  same  time  with  sufficient  exactness 
the  part  of  the  triatomic  radical  gtyceryle  (CHJ}W: — 
Mixed  types.  (Cdln'/"  I Cl 

HCl  lf2  ) Oa 


cv 


H|  o 

! o 


The  diatomic  radicals  play  the  same  part  in  condcnaed 
ammonias.  Thus  two  molecules  of  ammonia 
H 


N 


N 


are  welded  together  by  the  substitution  of  for  H 

in  each  of  them,  thus  forming — 

H 
H 


1 N 


H | 

Hj 


N 


that  is  to  aay,  ethylene-diamine.  The  two  ammoniacal 
residues  are  riveted  together  by  the  indivisible  diatomic 
radical  (C2H4)". 

We  conceive  the  same  of  the  part  of  platinum  in  plato- 
samine — 

H, 

,„HjN 


Ft" 


We  shall  return  to  these  considerations  by-and-by  ; but 
we  should  giro  but  an  incomplete  idea  of  the  theory 
of  types  if  we  did  not  add  that  elements  and  poly- 
atomic radicals  may  also  consolidate  or  weld  together  dif- 
ferent molecules : one  molecule  of  hydrochloric  acid,  one 
molecule  of  water,  and  one  molecule  of  ammonia,  for 
example.  This  is  the  principle  of  the  miztd  typei  intro- 
duced by  Dr.  Odling,  about  which  we  proceed  to  say  a few 
words. 

By  acting  on  glycol  with  hydrochloric  acid,  I have 
obtained  a compound  which  I have  called  monochlorhydric 
glycol.  It  contains  CjHjCIO,  and  we  may  express  its 
composition  by  the  formula — 


51* 

H,C1, 


Monochlnrhydriue. 

(Cjlls)”  l Cl, 

If  I O 


Dlchlorhydrine. 

Lastly,  we  may  represent  the  constitution  of  oxainic 
acid  by  the  formula — 

(c:o!y- } ° 

S}« 

in  which  we  see  the  diatomic  radical  ox  alyl#  weld 
together  a molecule  of  water  and  a molecule  of  ammonia 
in  the  type — 

u}° 

H, 

II I N 

h) 

But  the  elements  and  the  polyatomic  radicals  possess 
still  another  remarkable  property  : they  are  capable  of 
accumulating  in  the  complex  compounds  of  mineral  and 
organic  chemistry.  We  shall  enlargo  upon  this  in  the 
next  lecture. 


ACADEMY  OF  SCIENCES. 

Sovember  xi. 

A vxmv  interesting  communication  on  vegetable  physio- 
logy was  read  by  M.  Nnudin.  It  was  entitled  44  On 
llybridity  considered  as  a Cause  of  Variability  in  Vegetables ” 
The  experiments  and  the  results  detailed  merit  the  par- 
ticular attention  of  botanists  and  horticulturists.  The 
general  result,  however,  appears  to  be  what  has  been 
before  observed,  namely,  that  whatever  variations  mav  be 
produced,  no  permanently  new  species  are  obtained  by 
crossing  the  plants. 

M.  Burdin  read  a paper  44  On  Heated  Air  as  a Substitute 
for  Steatn  as  a Motive  Power. ” A few  weeks  ago  the 
author  announced  to  the  Academy  that  he  had  come  to 
Paris  expressly  to  replace  steam  with  heated  air  in  loco- 
motives, boats,  &c.  To-day  he  made  it  quite  clear  upon 
paper  that  with  his  machine  he  could  produce  all  the  force 
with  a much  smaller  expenditure  of  fuel.  It  is  not  said 
whether  his  machine  is  in  existence  or  not. 

, France  must  once  have  been  a very  thiekly-populatod 
country.  M.  Bourdain  has  discovered  Two  Atvo  Deposits 
of  Flint  Implements— one  in  Paris  itself,  and  the  other  an 
hour's  distance.  The  gravel  in  the  squares,  promenades, 
and  gardens  of  the  city,  the  author  says,  contain  archeo- 
logical treasure* — a prodigious  quantity  of  arrow-heads 
and  such  like. 

M.  Indin  presented  a note  “ On  the  Chemical  Action  of 
Light  on  some  Immediate  Vegetable  Principles.”  Every- 
body knows  that,  under  the  influence  of  light,  tannin, 
chlorophyll,  and  other  vegetable  matters  absorb  oxygen 
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and  give  off  carbonic  acid,  and  will  not  do  so  in  the  dark. 
The  author  repeats  this  statement. 

M.  Berthelot  presented  another  note  **  On  the  Decom- 
position of  Formic  Acid."  We  announced  last  week  that 
the  author  could  decompose  formic  acid  into  either  car- 
bonic oxide  and  water,  or  into  carbonic  acid  and  hydrogen. 
The  difference  in  the  decomposition,  it  Beems,  depends  on 
the  completeness  of  the  process.  If  only  a portion  of  the 
formic  acid  be  decomposed,  carbonic  oxide  and  water 
result ; but  if  all  the  acid  is  broken  up,  carbonic  acid  and 
hydrogen  result.  The  first  decomposition  represents  the 
initial  effects  of  the  heat,  and  takes  place  in  an  exccsB  of 
acid.  The  Becond  represents  the  final  effect,  and  takes 
place  when  the  whole  of  the  acid  disappears.  The  decom- 
positions are  effected  by  a longer  or  shorter  exposure  to 
the  heat.  In  the  first  case  the  acid  was  kept  at  260®  C. 
for  eight  hours ; in  the  second,  the  exposure  to  a like 
temperature  lasted  twenty- five  hours.  A short  exposure 
to  300°  of  heat  effected  no  decomposition.  The  author 
dwells  on  the  influence  of  time,  and  remarks  that  the  same 
is  observed  in  the  formation  of  the  acid.  The  calorific 
phenomena  observed  during  the  decomposition  will  be 
referred  to  in  another  paper. 

M.  Fleury,  in  a note  " On  ihe  Heat  of  the  Combustion 
of  Formic  Acid"  seeks  to  explain  the  anomaly  remarked 
by  M.  Berthelot.  M.  Fleury  observed  very  truly  that 
there  is  nothing  to  prove  that  in  the  formation  of  formic 
acid  from  carbonic  oxide  and  water,  the  carbon  in  the  CO 
docs  not  separate  from  the  oxygen  before  it  combines  to 
form  the  indivisible  group  C,H,Oi.  On  the  contrary,  he 
says,  the  unitary  theory  repudiates  the  notion  of  the 
persistence  of  the  simpler  molecular  groups  in  the  more 
complex  groups  which  they  go  to  make  up.  Here,  then, 
in  this  decomposition  of  carbonic  oxide  is  the  “ negative 
work/’  which,  according  to  M.  Berthelot,  causes  the 
absorption  of  heat,  the  disengagement  of  which  in  the 
combustion  of  formic  acid  so  puzzles  him.  The  interven- 
tion of  time,  M.  Fleury  says,  explains  nothing,  for  the 
time  a phenomenon  takes  to  accomplish  has  no  relation  to 
the  heat  necessary  to  produce  it. 


NOTICES  OF  BOOKS. 


A Manual  of  Chemical  Analysis , Qualitative  and  Quantita- 
tive. For  the  use  of  Students.  Part  II. — Quantitative. 
By  H.  M.  Noad,  Ph.D.,  F.R.S.,  &c.  London  : Lovell 
Reeve  and  Co.  1864. 

Dr.  Noad*  a " Manual  ” is  a well-known  book  ; and, 
although  there  is  no  announcement  to  the  effect  on  the 
title-page,  every  middle-aged  chemist  will  see  at  once  that 
this  is  the  earlier  work  in  another  form.  But  it  is  now 
many  years  since  that  work  was  published,  and  in  the 
interval  chemical  analysis  has  made  great  progress.  Many 
old  and  imperfect  processes  have  been  discarded,  and  new 
and  better  methods  introduced.  It  is  no  mean  praise  to 
say  that  Dr.  Noad  is  on  industrious  reader  as  well  as  an 
expert  analyst,  and  has  brought  his  book  well  up  to  the 
times  by  inserting  every  process  of  value  which  has  been 
published  up  to  a very  recent  date.  We  might  especially 
point  to  the  methods  for  estimating  phosphoric  and  nitric 
acids  as  illustrating  the  truth  of  this  remark,  since  in  these 
we  find  all  tho  best  recently  introduced  methods  fully 
described.  Wc  have  no  space  for  long  quotations ; but  we 
come  upon  one  passage  which  we  extract,  because  it  will 
serve  to  answer  the  question  of  a correspondent  who 
addressed  our  readers  a few  weeks  ago  wanting  a process 
for  the  detection  of  sulphur  in  hops.  Here  is  one  : — 
" By  this  test  (nitro-prusaidc  of  sodium)  the  presence  of 
sulphur  in  hops,  wines,  silk,  &c.,  is  easily  detected.  The 
substance  under  examination  is  placed  in  a flask  with  a 
piece  of  sheet  zinc,  diluted  hydrochloric  acid  is  poured 
over  it,  and  the  gas  conducted  into  the  solution  of  nitro- 
prusside.  If  the  gas  contain  but  a minim  of  sulphuretted 


hydrogen,  the  first  bubble  causes  a violet  cloud  in  the 
solution  : after  passing  the  gas  for  a short  time  it  assumes 
the  magnificent  colour  of  a solution  of  permanganate  of 
potassa.  The  vapour  of  hydrochloric  acid  passing  over 
with  the  gas  may  be  arrested  by  filtering  it  through  cotton 
wool,  though  it  does  not  affect  the  reaction  unless  it  be 
continued  too  long.” 


Annales  de  Chimie  et  de  Physique.  October,  1864. 

(Conti  timed  from  page  160.) 

Thr  remainder  of  M.  Wurtx’s  paper  is  devoted  to  the 
diallylic  compounds  and  hexylic  glycol,  an  isomer  of  dihy- 
t Irate  of  diallyle.  The  paper  will  be  found  of  great 
interest  to  those  who  make  this  kind  of  chemistry  their 
study. 

The  only  other  paper  in  the  Annales  is  M.  Peligot'* 
“ Researches  on  the  Organic  Matters  Contained  in  Waters.’' 
The  author,  in  the  course  of  his  examination  of  the  water 
of  the  Seine,  remarked  that  the  precipitate  produced  by 
nitrate  of  silver  always  contained  a certain  proportion  of 
organic  matter.  It  became  black  when  heated,  and  gate 
off  ammoniacal  vapours.  When  nitrate  of  lead  waa  sub- 
stituted for  the  nitrate  of  silver,  the  presence  of  the 
organic  matter  waa  still  more  clearly  indicated.  The  pre- 
cipitate, when  heated,  gave  off  an  empyreumatic  odour 
resembling  that  from  burning  wool.  Most  metallic  salt* 
he  found  to  carry  down  the  organic  matter,  but  the  most 
decided  precipitant  was  perchloride  of  iron,  which  quickly 
occasioned  the  formation  of  ochre- coloured  flocculi  com- 
osed  of  ferric  hydrate  and  organic  matter.  The  author 
ere  remarks  that  the  action  of  the  perchloride  of  iron  on 
many  organic  matters  in  water  is  prompt  and  most  re- 
markable. He  says  it  is  an  energetic  and  very  efficacious 
disinfectant,  which  instantly  removes  from  marshy  and 
putrid  waters  their  characteristic  odour. 

In  the  course  of  his  investigations,  M.  Peligot  discovered 
an  easy  method  of  separating  the  greater  part,  if  not  the 
whole,  of  the  organic  matter,  at  all  events,  that  which  ii 
susceptible  of  combining  with  a metallic  oxide.  The 
process  will,  perhaps,  be  useful  to  some  who  may  desire 
to  estimate  crenic  and  apocrenic  acid,  for  the  author’s 
analysis  of  the  organic  matter  separated  closely  correspond* 
with  Mulder’s  analysis  of  apocrcnic  acid. 

The  precipitate  produced  in  Seine  water  by  nitrate  of 
lead  was  found  to  be  composed  of  carbonate,  sulphate,  and 
subnitrate  of  lead,  together  with  the  organic  matter  in 
combination  with  oxide  of  lead.  A slight  excess  of 
very  dilute  nitric  acid  will  dissolve  from  this  mixed 
precipitate  all  but  the  sulphate.  By  adding  to  the 
solution  obtained  milk  of  lime,  subnitrate  of  lead  is  preci- 
pitated, and  also  the  compound  of  organic  matter  and 
oxide.  Boiling  water  dissolves  the  subnitrate,  and  thus 
isolates  the  organic  compound.  This  is  a yellowish  matter, 
which  must  be  well  washed  on  a filter  to  remove  all  excess 
of  lead,  and  then  dried  over  quicklime,  and  lastly  at  1 iop. 
The  specimen  analysed  by  the  author  was  composed  of 
65*7  oxide  of  lead,  and  34*3  of  organic  matter.  The  organic 
matter  had  the  following  composition 


Carbon 

. 531 

Hydrogen  . 

. . . a-7 

Nitrogen  , 

. 24 

Oxygen 

. . . 41* 

1000 

Mulder,  in  his  analysis  of 
tained  the  following  numbers  : 

apocrenate  of  copper,  ob- 

— 

Carbon 

. 518 

Hydrogen  . 

. 37 

Nitrogen 

. 33 

Oxygen 

. 41*1 

100*0 

The  remainder  of  M.  Peligot’s  observations  apply  only 
to  French  waters,  and  have  no  general  interest. 
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NOTICES  OF  PATENTS. 


Communicated  by  Mr.  Vauohan,  Patent  Agent,  54,  Chancery 
Lane,  W.C. 

Grant*  of  Froviiional  Protection  for  Six  Month*. 

15*8.  Richard  Wright,  Barge  Yard,  Bucklcrsbury, 
London,  “ Improvement*  in  preparing  saccharine  matters.’* 

— Petition  recorded  October  14,  1864. 

2607.  Arthur  Reynolds,  Bagillt,  Flintshire,  **  Improved 
mode  of  manufacturing  sulphuric  acid.” 

2614.  George  Edmund  Donisthorpe,  I«eedfl,  Yorkshire, 

*•  Improvements  in  obtaining  grease  from  wash  waters.” 
—Petitions  recorded  October  21,  1864. 

2675.  Alexander  Parke*,  Birmingham,  in  the  county  of 
Warwick,  " Improvement*  in  manufacturing  compounds 
of  gun-cotton,  and  other  vegetable  substance*  similarly 
prepared,  also  in  the  preparation  of  castor  and  cotton  oils 
and  gum  ballata,  to  be  used  with  or  separate  from  such 
compounds.”— Petition  recorded  October  28,  1864. 

2734.  Frederick  Yate*,  Birmingham,  Warwickshire, 

« Improved  apparatus  for  generating  combustible  gases,”  | 
— Petition  recorded  November  4,  1864. 

2776.  Adolphe  Moreau,  Chancery  Lane,  Middlesex, 

44  Improvement*  in  extracting  silver  from  lead.”  A com- 
munication from  Don  Francisco  Marques  Millandel  Real, 
Rue  Mau tree,  Bordeaux,  France. — Petition  recorded 
November  8,  1864. 

Notices  to  Proceed. 

1691.  James  Wilson,  Exeter,  Devonshire,  and  Wal- 
brook,  London,  " Improvements  in  tanning,  and  in  the 
machinery  or  apparatus  employed  therein. '*  — Petition 
recorded  July  7,  1864. 

1695.  Alfred  Blake,  Castle  Brewery,  Newport,  Mon- 
mouthshire, 44  Improving  water  for  the  purpose  of  brewing, 
and  beer  produced  therefrom.” — Petition  recorded  July  8, 
1864. 

1727.  Stephen  Carey,  East  Ham,  Essex.  “ Improvements 
in  apparatus  for  calcining  bones,  and  for  re-burning  and 
revivifying  animal  charcoal.” 

1729.  Ludwig  Schad,  Cassel,  Electorate  of  Hesse,  at 
present  residing  at  Warrington,  Lancashire,  “Improve- 
ments in  the  manufacture  of  pigments.” — Petitions  re- 
corded July  is,  1864. 

1744.  Victor  Pean  and  Alphonse  Francois  Le  Gros,  Rue 
de  la  Fid61ite,  Paris,  France,  44  Certain  improvements  in 
coffins,  and  for  preventing  noxious  emanations  from  dead  1 
bodies/* — Petition  recorded  July  3,  1864. 

1784.  Amelie  Angelina  Bonnet,  Rue  do  la  Fidelity, 
Paris,  France,  " Certain  improvements  in  the  mode  of  pre- 
paring and  applying  chemical  fumigations  to  the  treatment 
of  human  diseases,  and  in  apparatus  connected  therewith.” 
— Partly  a communication  from  her  late  husband  (M. 
Leon  Bodnet),  and  partly  invented  by  herself. — Petition 
recorded  July  16,  1864. 

1795.  Frederick  Sccbohm,  DUsseldorf,  Prussia,  and  town 
and  county  of  Newcastle-upon-Tyne,  44  Improvements  in 
the  manufacture  of  iron.” — Petition  recorded  July  1 8, 1864. 

1804.  Henry  Edward  Francis  Dc  Brion,  Wei  beck  Street, 
Cavendish  Square,  Middlesex,  41  An  improved  composition 
for  protecting  and  preserving  metals,  such  as  iron,  copper, 
and  zinc,  used  in  the  construction  of  ships  or  in  the  pro- 
tection of  their  sides  and  bottoms  from  oxidation  and 
corrosion  from  the  action  of  sea  water,  and  for  protecting 
from  corrosion  all  submerged  substances,  such  as  chains, 
anchors,  cables,  and  every  oxidable  metals  submerged  in 
water  or  exposed  to  atmospheric  influences.” — Petition 
recorded  July  19,  1864. 

1823.  Alfred  Vincent  Newton,  Chancery  Lane,  Middle- 
sex, “Improvement*  in  electro- telegraphic  apparatus.” — 
A communication  from  Royal  House,  New  York,  U.8.A. 
— Petition  recorded  July  21,  1864. 

2347.  Archibald  Henry  Plantageuet  Stuart  Wortley, 


Rossi yn  House,  Grove  End  Road,  in  the  parish  of  St* 
Marylebone,  and  the  Honourable  William  Warren  Vernon. 
Rutland  Gate,  Hyde  Park,  both  in  Middlesex,  “ A new 
chemical  process  for  producing  photographic  pictures,  and 
in  the  preparation  and  manner  of  using  the  materials  in 
such  process.” — A communication  from  Jacob  Wothlij, 
Aix-la-Chapelle,  Prussia. — Petition  recorded  September 
24,  1864. 

2460.  Benedict  Margulies,  Trieste,  Austria,  but  now 
residing  at  St.  Helens,  Lancashire,  and  John  Knowles 
Leather,  of  the  same  pluce,  44  Improvement*  in  the  manu- 
facture of  salts  of  chromium.” — Petition  recorded  October 
6,  1864. 

2661.  John  Stobo  and  William  Pollock,  Seven  Bank 
Works,  near  Bonhill,  in  the  county  of  Dumbarton,  N.B., 
44  Improvement*  in  tramping,  wringing,  and  delivering 
yams  in  connection  with  dyeing  and  bleaching  processes.” 
— Petition  recorded  October  27,  1864. 

2668.  John  Charlton  and  Henry  Charlton,  Strangeways, 
Lancashire,  and  John  Osborne  Christian,  F.C.S.,  Man- 
chester, in  the  same  county,  44  Certain  improvement*  in 
sizing,  dressing,  filling,  and  stiffening  yams  or  fabrics 
composed  of  cotton,  Unen,  *ilk,  wool,  or  other  fibrous 
materials  or  paper,  whereby  such  material*  are  also  ren- 
dered non-inflammable.” — Petition  recorded  October  28, 
1864. 


CORRESPONDENCE. 


Continental  Science. 

Paris,  November  30. 

Last  week  some  experiment*  with  an  electric  brake  were 
made  on  the  Strasburg  railway.  I have  not  been  able  to 
meet  with  a complete  description  of  the  apparatus,  but  it 
seems  that  a system  of  brakes  attached  to  any  number  of 
carriages  in  a train  i*  brought  into  operation  by  interrupt- 
ing an  electric  current  by  means  of  a little  apparatus 
attached  to  the  tender,  and  thus  under  the  control  of  the 
driver.  When  contact  is  made  and  the  current  is  esta- 
blished again,  the  brakes  cease  to  act.  Connected  with 
this  is  an  arrangement  by  which  the  guard  and  even  the 
passengers  can  communicate  with  the  engine-driver.  The 
experiment*  made  showed  that  all  the  contrivances  were 
perfectly  effective,  trains  going  at  great  speed  being  brought 
to  rest  at  a distance  of  250  to  300  metres,  instead  of  from 
1200  to  1500  as  by  the  usual  system  of  brakes.  I should 
hope  some  arrangement  of  the  sort  will  be  adopted  on  all 
railways. 

The  part  which  electricity  plays  in  the  affair  is  evidently 
very  small,  but  M.  Dumds  praised  this  application  of  a 
current  very  highly  in  his  report  to  the  Emperor  on  the 
allotment  of  the  prize  of  50,000  francs. 

Signor  Marini  has  come  to  Paris  with  his  preparations, 
and  anybody  who  wishes  to  be  disgusted  may  see  at  the 
Hotel  Mazarin  a round  table  entirely  made  up  of  a sort  of 
mosaic  of  petrified  brain,  blood,  bile,  &c.  You  must 
imagine  the  etcetera*  ! Ho  has  some  other  things  not  so 
disgusting,  but  quite  as  useless— dried  or  mummified  limbs, 
for  instance — which,  by  injecting,  he  can  make  to  look  as 
if  they  came  from  a recently  deceased  body.  If  44  sub- 
jects ” were  scarce  the  process  might  prove  of  some  utility, 
but  as  it  is  I do  not  sec  what  scientific  purpose  can  he 
served.  The  process  may  have  an  iuterost  for  people  of 
morbid  tastes,  like  Dr.  Martin  Van  Butchcll,  who,  I 
think  it  was,  kept  his  two  dead  wives  in  his  bed- 
room. He  married  a third,  who  insisted  on  the  inter- 
ment of  her  rivals  before  she  would  go  to  the  altar.  But 
it  may  be  objected  that  Signor  Marini’s  process  is  a con- 
travention of  the  laws  of  nature,  which  seem  to  have 
ordained  that  mortals  shall  eventually  become  manure ; 
And  the  objection  is  the  stronger  in  *0  far  a*  it  is  only  in 
the  capacity  of  manure  makers  that  a great  many  mortals 
ever  do  any  good  in  the  world. 
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Turning  to  more  savoury  matters,  I inny  mention,  for 
the  sake  of  any  lovers  of  Burgundy  among  your  readers, 
that  the  jury  which  sits  annually  on  this  respectable 
beverage  report*  that  this  year'*  vintage  is  “particularly 
fine” — as,  by  the  way,  1 have  aeen  a certain  F.C.S.  report 
in  print  of  a London  tradesman's  ducks'  eggs.  The  produce 
(of  Burgundy,  not  ducks'  eggs)  is  rather  smaller  than 
usual,  but  the  quality  of  both  red  and  white  Mine  is  ex- 
ceptionally good.  It  is  a curious  fact  that  the  \ine  has 
never  been  affected  by  the  otdiutn  in  Burgundy. 

A Doctor  Girouard,  of  Chartres,  has  made  the  curious 
discovery  that  a vacuum  can  be  produced  by  means  of  a 
current  of  air.  If,  for  example,  you  have  a vessel  with  a 
small  aperture,  and  you  blow  a strong  current  of  air  across 
this  aperture,  you  produce  a vacuum  in  the  interior  of  the 
vessel.  You  can  render  this  evident  in  the  following  way  : 
— Set  an  ordinary  bell-glass,  furnished  with  a stop-cock, 
on  a dish  of  water,  and,  with  a blow-pipe  or  glass  tube, 
send  a strong  current  of  air  across  the  mouth  of  the  stop- 
cock. The  current  will  be  found  to  carry  away  with  it 
air  from  the  inside  of  the  bell-glass,  into  which,  accord- 
ingly,  the  water  will  rise.  As  another  correspondent  of  Les 
Moruie  t remarks,  this  experiment  may  lead  to  new  expla- 
nations of  a number  of  meteorological  phenomena,  and  the 
principle  appears  susceptible  of  utilisation. 

I have  mentioned  before  the  evening  classes  opened  at 
Mulhouse.  We  have  now  the  numbers  who  have  entered 
to  attend  them.  They  number  nearly  700,  out  of  which 
number  71  have  joined  the  English  class. 

A varnish  made  of  pitch  dissolved  in  sulphide  of  carbon 
has  been  introduced  here  for  preserving  wood  and  metals. 
I have  no  doubt  it  is  very  uieftll,  but  I am  sorry  for  the 
people  who  arc  obliged  to  apply  it. 

Among  the  papers  read  at  the  last  meeting  of  the 
Academy  of  Sciences,  of  which  I dare  say  you  will  only 
find  the  titles  in  the  Comptet  Itendus,  I may  mention  one 
by  M.  f'hassaing,  who  lays  it  down  as  a rule  that  a first- 
born daughter  always  strongly  resembles  her  father. 
Newly-married  men  should  inakt*  a note  of  this  law. 

On  the  Difference  in  Oates  arising  from  Various  Metals , drt*., 
under  Action  of  Heat. 

To  the  Editor  of  the  Chemical  Nbws. 

Sik, — As  this  is  a chemical  question,  and  one  that  1 have 
never  met  with  iu  print,  I would  draw  attention  to  it  to 
elicit  any  information  oti  the  subject.  I am  at  present 
going  to  try  copper  pipes  (drawn,  not  brazed)  heated  to  be 
the  means  of  generating  heat ; and  the  air  will  be  forced 
through  by  blow-lan  to  effect  boiling  of  liquids  beyond  a 
certain  density,  and  possibly  for  inflation  of  balloons. 
Copper  is  preferable  to  iron  in  many  r<  s poets  ; it  does  not 
crack  or  rend ; it  is  easily  patched  ; and  the  gas  from  it 
will  not  flavour  some  tilings  as  sugar  so  much  as  iron.  I 
shall  be  glad  to  hear  comments  and  dissents  to  my  plan. 

I am,  &c.,  C.  M.  K.  Dick, 

(late  of  Trinidud,  sugar  planter). 


MISCELLANEOUS. 

Hot tk  1 institution. — The  general  monthly  meeting 
will  take  place  on  Monday,  December  5,  at  a o'clock. 

I'hurmsnutirul  Mociety. — The  next  Pharmaceu- 
tical meeting  will  take  place  on  Wednesday  evening, 
December  7,  at  8 o’clock.  The  chair  will  be  taken  at  8.30 
precisely.  The  following  papers  will  be  read: — “ On  the 
Gamboge  Tree  of  Siam,”  by  Daniel  Danbury,  F.L.S. 
“ On  the  Extracts  of  Hop  and  Khatany,”  by  Mr.  A.  F. 
Haselden.  “ On  Nitrite  of  Soda,”  by  Mr.  A.  J.  Huberts. 
At  the  Pharmaceutical  meeting  on  Wednesday  evening, 
January  4,  a paper  “ On  Perchloride  of  Iron  and  its  Solu- 
tions, and  the  Various  Processes  for  its  Preparation,”  by 
J.  Attficld,  Ph.D.,  F.C.S. 


The  Wholesale  anil  l‘x|K*rt  Drue-  Coupsir 

(Limited). — A company  with  the  above  name  has  been 
projected,  by  taking  shares  in,  and  dealing  with  which, 
chemists  and  druggists  may  secure  all  the  advantages  ot 
the  co-operative  system.  The  undertaking  comes  before 
the  public  recommended  by  the  adhesion  of  a considerable 
number  of  chemists  and  druggist*  ; and  with  the  applica- 
tion of  the  Limited  Liability  Act  to  provide  capital,  and  the 
principle  of  co-opcration  to  secure  connexion,  we  see  do 
reason  why,  with  good  management,  the  shareholder* 
should  not  realise  a very  handsome  return,  and  we  wish 
the  chemist*  and  druggist*  every  success. 

Photograph*  of  Xutnrul  Colours. — M.  Niepce  de 
St.  Victor  is  still  pursuing  his  investigation*  on  the  above 
interesting  subject.  Some  of  his  recent  observations  are 
of  great  importance.  He  makes  use  of  baths  of  soluble 
chlotidcs  to  obtain  a sensitive  surface,  and  ho  has  found 
that  the  chlorides  which  give  coloured  flames  reproduce 
objects  of  the  same  colour  as  the  flame.  Chloride  U 
strontium,  for  example,  gives  him  a surface  which  repro- 
duces the  red  colour  of  an  object ; and  thus  by  using  baths 
of  variable  composition,  in  which  the  chloride  correspond- 
ing to  the  predominating  colour  is  in  the  largest  propor- 
tion, M.  Niepce  obtains  representations  of  natural  colour*. 
They  are  not  permanent,  however.  Chlorine,  chlorid*  of 
cupper,  and  perchloride  of  iron  appear,  it  is  said,  to  be  tl* 
best  agent*,  and  by  varying  the  dose  of  the  chlorine  siid 
chloride  he  obtains  certain  colours  in  a marked  manner. 

Krrloua  Case  of  Poisoning*. — An  inquest  was  com- 
menced at  York  on  Monday  respecting  the  death  of  Elitt- 
both  Nuttall,  wife  of  Henry  Nuttall,  a brass  finisher, 
living  near  Oxford -street,  London.  Deceased  ws*  a 
native  of  Yoik,  and  was  visiting  there  at  the  time  of  ha 
death  for  the  benefit  of  her  native  air.  For  twelve  or 
thirteen  years  she  has  been  subject  to  palpitation  of  the 
heart,  and  during  the  whole  of  that  time  had  taken 
morphia  for  its  relief.  Her  husband  had  also  from  illness 
been  addicted  to  morphia,  taking  as  much  as  thirty  grain* 
a day  ; but  believing  that  it  did  neither  himself  nor  his 
wife  good,  h>*  gradually  broke  off  the  habit.  On  Saturday 
afternoon  Mrs.  Nuttall  sent  to  the  shop  of  Mr.  Hardman, 
druggist,  of  York,  for  five  grain*  of  morphia,  and  her 
daughter  brought  back  with  her  a powder  closely  re- 
sembling it.  Mrs.  Nuttall  at  once  took  it  in  water,  but 
instead  of  finding  relief  was  attacked  with  what  at  first 
appeored  to  be  spasms,  but  what  Subsequently,  from  the 
aching  of  the  back,  the  clenching  of  the  hands,  and  other 
symptoms,  led  to  the  belief  that  she  was  labouring  under 
the  influence  of  strychnir  She  died  in  half  an  hour  fr,ra 
the  time  of  taking  the  powder.  Deceased’s  daughter 
said  her  mother,  before  taking  the  powder,  remarked  that 
it  swam  on  the  surface  of  the  water,  instead  of  sinking  to 
the  bottom  as  usual.  She  was  served  with  the  powder  by 
a Christopher  Powell,  who  had  not  assisted  h*r  before. 
At  the  time  the  daughter  went  for  the  poison,  Mr.  Hard- 
man was  absent,  and  the  bottle  from  whence  the  poison 
was  served  was  in  a drawer  with  other  poisons,  one  of  which 
was  strychnia.  Powell  is  a porter  in  Mr.  Hardm&n’a 
establishment,  can  read  labels,  and  had  frequently  served 
various  other  articles  before.  The  jury  adjourned  the 
inquest  for  the  purposes  of  a post-mortem  examination 
and  analysis  of  the  contents  of  the  stomach.  This  looks 
like  another  result  of  keeping  strychnia  in  powder  instead 
of  crystals. 


ANSWERS  TO  CORRESPONDENTS. 


J.  IV. — Apply  to  Williams  and  Norgato. 

E.  J.  Mult. — Received  with  thanks.  The  suggestion  will 
certainly  W attended  10. 

W.  R.  8.  IV. , Hochutrr.— See  the  appendix  to  the  laii  edition  rf 
Fowno»'a  Cheuii-lry  and  Wurtx's  lecture*  iu  the  ChukcaL  Nrws. 

£.  J.— Dilute  cl)l<>rido  of  palladium  docs  not  give  & precipitate  in  s 
concentrated  frolutfan  of  Iodide  of  potasriuin.  The  protouitiate  of 
palladium  should  bs  uisd. 


Chemical  Nnwa, 
IW  10, 18M< 


London 


LONDON  SEWAGE. 

Tins  production,  which  was  described  by  Mr.  Tito  nt 
the  late  meeting  of  tho  British  Association  as  the 
achievement  of  “ Mr.  Chadwick  and  the  wisest  men,'’ 
has  already  been  a source  of  groat  discomfort  and  trouble, 
and  seems  to  promise  further  results  of  a similar  kind. 
Indeed,  the  difficulties  of  dealing  with  sewage  appear  to 
be  only  just  coming  into  view',  and  to  he  far  greater 
than  were  anticipated.  Tho  Metropolitan  Board  of 
Works  had  only  just  taken  in  hand  to  oppose  its 
invasion  of  the  Thames  by  means  of  their  intercepting 
sewers,  as  Mrs.  Partington  opposed  the  Atlantic  w’itn 
her  mop,  when  tho  towns  in  the  higher  parts  of  the 
Thames  valloy,  naturally  following  the  precepts  and 
example  of  tho  “ wisest  men,”  sought  to  dispose  of  their 
refuse  ns  sewage,  a course  which  involved  the  possible 
contingency  of  supplying  London  coffee-pots  with  tho 
proceeds  of  Oxford  slop-pails,  and  rendering  the  Thames 
os  foul  from  another  source  as  it  once  was  from  receiving 
the  refuse  of  London. 

There  are  many  who  have  grave  doubts  as  to  the 
u water  carriage  " system  adopted  in  London  for  getting 
rid  of  the  town  rofuse,  being  th©  best  means  of  effecting 
that  object  oven  when  considered  only  ns  a matter  of 
sanitary  economy.  But  in  that  respect  it  is  at  least 
efficient  so  far  as  the  condition  of  dwellings  is  concerned, 
and  in  the  case  of  London  it  has  been  adopted  to  such 
nn  extent,  that  any  change  may  now  lie  regarded  as  im- 
practicable. When  tho  intercepting  sewers  are  com- 
pleted, and  the  sewage  of  London  can  be  entirely  dis- 
charged into  the  Thames  at  a distance  from  Londfon,  it 
may  do  reasonably  bo  hoped  that,  by  means  of  the  large 
outlay  w hich  has  been  incurred,  it  will  have  been  placed 
beyond  the  possibility  of  being  a further  source  of  annoy- 
ance, and  that  there  will  neither  be  a reflux  of  it  up  the 
river,  nor  a pestilence  at  the  place  where  it  is  discharged. 

But  theso  considerations  relate  merely  to  tho  getting 
rid  of  the  sewage,  which  it  is  tho  business  of  the  in- 
habitants of  London  to  do  and  to  pay  for  being  done. 
There  is,  however,  another  aspect  of  this  material,  in 
which  it  deserves  further  consideration : it  is  the  agri- 
cultural valuo  of  certain  ingredients  of  sewage.  These 
are  chiefly  phosphoric  acid,  potash,  and  ammonia.  Of 
these  substances,  the  first  and  lost  named  are  the  most 
important  constituents  of  artificial  manures  which  arc 
necessary,  under  tho  existing  agricultural  system, 
for  obtaining  a sufficiently  largo  amount  of  produce 
from  land. 

Phosphoric  acid— probably  the  most  valuable  of  all  in 
this  respect — is  imported  into  this  country  for  uso  as 
manure  to  an  enormous  extent,  probably  equivalent  to 
more  than  100,000  tons  of  phosphates  annually.  Am- 
monia and  potash  arc  also  imported  and  used  for  tho 
some  purpose*,  either  directly  or  for  the  mo6t  part  in  the 
state  of  cattle  food. 

By  these  means  the  exhaustion  of  land,  of  which  there 
has  been  so  much  idle  talk,  is  not  only  prevented,  but  is 
probably  more  than  compensated  for,  especially  in  tho 
case  of  the  better  managed  farms,  which  arc  becoming 
now  the  rule  rather  than  the  exception. 

But  still  there  is  a waste  of  material  possessing  value  , 
as  manure,  which  results  from  the  mode  in  which  the  1 
refuse  of  towns  is  disposed  of.  If  it  he  assumed  that  in 
the  case  of  land  farmed  on  the  most  approved  system, 
there  is  sold  off  each  acre  in  the  course  of  four  years, thirty 
bushels  of  wheat,  thirty-five  bushels  of  barley,  and  the 
meat  produced  from  ten  tons  of  turnips,  two  tons  of  hay, 
besides  imported  cattle  food,  then  there  would  be  rc- 
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moved  in  the  produce' exported  per  acre  every  year,  about 
eight,  pounds  of  phosphoric  acid  and  five  pounds  of  pot- 
ash. The  produce  containing  these  substances,  being 
consumed  as  food  in  towns,  they  pass  into  the  ox  wet  a l 
refuse,  and,  where  the  water  carriage  system  is  adopted, 
into  the  sewage. 

The  aggregate  value  of  these  ingredients  of  sewage 
will  therefore  be  very  considerable  in  the  case  of  London, 
aud  proportionate  to  the  quantity  of  corn,  meat,  &c., 
consumed  as  food  by  the  population.  It  would  be  some- 
what hazardous  to  express  111  figures  the  value  of  these 
ingredients,  but  if  the  value  of  the  quantities  of  phos- 
phoric acid,  ammonia,  and  potash  amount  to  6s.  per  bend 
per  annum  it  would  be  very  considerable.  It  is  there- 
fore very  desirable  that  attention  should  be  directed 
to  the  means  by  which  this  material  may  be  made 
useful  in  contributing  towards  the  production  of  corn 
and  meat,  equivalent  to  that  from  which  it  has  been 
derived. 

The  attempt  to  effect  this  object  by  precipitating  the 
sewage  with  lime,  &c.,  which  was  in  favour  some  years 
ago,  and  which  was  so  obstinately  persisted  in  with  such 
a total  disregard  of  known  facts,  and  notwithstanding  its 
palpable  absurdity,  is  now  tolerably  well  forgotten,  and 
the  results  which  have  been  obtained  by  applying  sewage 
to  waste  land,  as,  for  instance,  at  Edinburgh,  have  been 
in  eertain  respects  so  advantageous,  that  After  having 
been  disregarded  and  even  denied  for  some  time,  they 
have  at  length  been  the  means  of  inspiring  a belief  in  the 
possibility  of  realising  great  profits  from  such  an  appli- 
cation of  sewage.  Under  the  influence  of  such  a belief, 
and  with  a convenient  absence  of  any  sound  acquaint- 
ance with  the  subject  of  manuring,  or  of  the  value  of 
various  ingredients  of  manure,  and  of  the  conditions 
under  which  they  arc  useful,  the  idea  has  become  preva- 
lent that  sew  age  ought  to  he  a source  of  profit  as  a sale- 
able commodity,  instead  of  involving  outlay  in  getting 
rid  of  it. 

Such  an  idea,  though  grateful  enough  to  vestries  and 
ratepayers,  has  a very  dubious  foundation,  and  though 
it  doubtless  possesses  the  qualifications  for  being  made 
up  into  an  attractive  form  us  the  stock  in  trade  of  ft 
“ limited  ” company,  it  is  so  far  from  being  a trustworthy 
basis  of  speculation,  that  wc  consider  it  worth  while  to 
examine,  from  a chemical  point  of  view,  more  in  detail 
the  proposals  and  the  probabilities  of  the  several  schemes 
which  have  been  put  forward  with  the  view  of  u making 
London  sewage  pay,”  a project  which  now  enjoys  tho 
conjoint  patronage  of  Lord  Robert  ‘Montague,  the  Com- 
mon Council  of  the  City  of  London,  Dr.  Brady,  Baron 
Liebig,  and  Mr.  Mechi. 


SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


On  the  Solubility  of  Gold  in  Acids, 
by  Arthur  Reynolds,  11.  Sc. 

Some  time  ago  I communicated  to  the  Chemical  News 
some  remarks  on  the  solubility  of  gold  in  a mixture  of 
sulphuric  and  nitric  acids.  1 have  since  made  sonic 
more  experiments  on  this  point. 

A solution  of  chloride  of  gold,  when  heated  in  the 
same  manner  with  sulphuric  acid,  foims  a solution 
similar  to  that  of  gold  in  a mixture  of  sulphuric  ami 
nitric  acids.  It  is  precipitated  by  water.  The  solution, 
whether  formed  by  heating  gold  w ith  nitric  and  su) 
phurio  acids  or  by  heating  chloride  with  sulphuric  acid, 
gives  a deposit  of  metallic  gold  on  continuing  the  heal 
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and  when  nil  the  nitric  acid  is  driven  off  the  whole  of 
tile  gold  is  deposited. 

Nitric  acid  in  excess  prevents  the  precipitation  by 
water,  but  the  gold  dissolves  better  when  the  sulphuric 
acid  has  a little  water  with  it  and  only  a small  quantity 
of  nitric  acid. 


Contribution t to  the  History  of  Thallium , 
by  G.  Werthkr. 

1 shall,  for  tho  present,  only  give  the  results  of  my 
further  inquiries  into  the  combinations  of  thallium, 
with  reference  to  tho  proto-salts,  but  hope  later  to 
bring  to  a somewhat  satisfactory  conclusion  the  appa- 
rently scanty  information  which  analysis  has  yielded 
concerning  the  per-solts. 

The  fact  of  the  isomorphism  of  oxide  of  thallium 
with  potash,  which  I have  established  by  means  of  its 
double  sulphate  with  magnesia,  leaves  no  doubt  that  we 
must,  with  K.  Bottger  and  Dumas,  place  thallium  by 
the  side  of  potash  in  the  systematic  arrangement  of  undc- 
composed  bodies,  and  not,  as  Crookes  and  Miller  think, 
with  lead  and  silver.  I have  followed  up  this  isomor- 
phism through  several  double  sulphates  as  well  as  double 
salts  of  sclenic  acid,  and  finally  with  salts  which  con- 
tained potash  and  oxide  of  thallium  on  the  one  hand,  and 
magnesia  oxide  of  zinc  and  oxide  of  copper  united  with 
seh  nic  acid  on  the  other.  All  these  isomorphous  double 
salts  showed  a preponderance  of  tho  crystalline  form  of 
the  double  sulphate  of  zinc  and  thallium  already  de- 
scribed, but  were  distinguished  from  the  corresponding 
order  of  selcniates  by  the  constant  absence  of  ir',  as  well 
as  by  other  phenomena  which  caused  me  subsequently 
to  inquire  into  the  influence  which  the  introduction  of 
different  metallic  oxides  into  an  isomorphous  group 
mixture  produced  in  their  crystalline  form.  I remarked, 
by  the  way,  that  the  double  Bclcniate  of  zinc  and 
thallium — onOSeOs+T10SeOs  + 6HO,  gave,  upon  mea- 
surement, the  following  result 

c : p = ioi“so'  l o = 74°>' 

p:p=  71*12' > lienee 

c : q = 154“  9' ) a : b : c = 0*7441  : 1 : 0*5036. 

This  salt  resembles,  throughout,  the  corresponding 
sulphate,  but  is  difficultly  soluble  in  water.  I have  also 
tried  to  follow  up  the  isomorphism  through  other  simple 
salts  of  thallium,  and  have  chosen  for  that  purpose  the 
hyposulphato  which,  according  to  former  experiments, 
easily  crystallises. 

Hyposulphate  of  thallium,  1108,0.,  crystallises  in  an 
anhydrous  state  like  the  corresponding  potash  salt;  is 
readily  soluble  in  water,  and  is  deposited  upon  quick 
evaporation  in  agglomerated,  tabular  crvstals.and  by  slow 
evaporation  over  sulphuric  acid  in  single,  glassy  crystals. 
I have,  however,  obtained  none  which  permitted  suffi- 
ciently accurate  measurement.  But,  in  spite  of  the  out- 
ward difference  in  tho  form  of  hyposulphate  of  potash, 
its  isomorphism  appears  not  improbable  to  me,  except 
that  crystals  of  salts  of  thallium  are  hemimorphous 
and  hcmihedric.  By  the  employment  of  a somewhat 
greater  quantity  of  salt  I hope  to  get  more  definite 
crystals. 

I tried  to  prepare  a double  salt  of  thallium  with  hypo- 
sulphates  of  nickel,  in  order  to  test,  by  experiment^  the 
newly-raised  question  upon  the  existence  or  non-existence 
of  double  salts  of  hyposulpliuric  acid.  In  fact,  by 
spontaneous  evaporation  of  a very  concentrated  solution 
of  both  salts,  we  get  long  shining  needles  matted  to- 
cthcr  like  felt.  Notwithstanding  their  invariably 
itferent  appearance,  there  seems  to  be  no  definite  com- 


bination, for  the  amount  of  nickel  contained  in  them  is 
too  insignificant. 

I estimated  the  loss  which  the  hyposulphate  of  thal- 
lium suffered  when  heated  from  100° — 110°  to  a faint 
red  heat.  The  first  loss,  at  110°,  was  only  0*003  upon 
0*535  grm.  of  substance,  and  was  hygroscopic  water. 
The  loss  at  a red  heat  was  o*o6z  — 11*7  per  cent.  The 
calculation  required  11*3  percent. 

('arlioniate  of  Oxide  of  Thallium. — Although 
this  salt  has  already  been  sufficiently  analysed  and  de- 
scribed by  Crookes  and  l.amy,  yet  I have  made  it  the 
object  of  my  inquiries,  principally  in  order  to  ascertain 
whether,  by  any  means,  a bicarbonate  may  be  produced 
to  which  may  be  attributed  the  peculiar  behaviour 
towards  turmeric  paper  observed  by  Erdmann. 

All  attempts  to  obtoin  a bicarbonate  in  a solid  fore 
have  been  fruitless.  I have  treated  the  hot  and  concen- 
trated solution  of  the  metal  oxidised  in  tho  air  with  1 
stream  of  washed  carbonic  acid,  bo  that  daring  its  ced- 
ing a quantity  of  crystalline  needles  appeared.  (I.)  The*? 
were  the  simple  carbonate.  Then  the  salt  from  the 
mother  liquor,  which  was  neutral  to  turmeric  paper,  wu 
obtained,  once  by  precipitation  with  spirits  of  wine: 
(II.)  another  time  it  was  slowly  evaporated  under  tht 
air-pump,  when  crystals  in  the  form  of  long  broad  leave 
were  deposited  ; (ill.)  and  a third  time  tho  crystals  wen 
freed  by  weak  pressure  from  the  remaining  solution  of 
the  carbonate.  (IV.)  The  crystals  immediately  beaux 
simple  carbonate,  which,  upon  decomposition  in  the  or* 
borne  apparatus,  gave  the  following  results : — 

Gnn. 

I*  0*9885  loet  0*093  CO*  = 9*4  p.C.  \ 

II.  1*54  „ 0*151  ,,  « 9 87  „ f T10C0,  contains 

III.  in  „ 0*11*5,,  — 9*9  „ j 9*4p.e.ofC0, 
TV.  0*55*  „ 0*056  „ = 10*14  „ / 

(This  is  on  the  supposition  that  the  atomic  weigh: 
T1  - 204,  although  I have  already  mentioned  that  it  mast 
bo  placed  lower,  perhaps  at  203*5  or  *°3'7  ) 

Finally  I tried  to  prove  the  presence  of  a bicar  bens'? 
existing  in  solution  through  the  analysis  of  a neutnl 
solution  which  did  not  react  upon  turmeric  psper. 
When,  however,  in  order  to  remove  the  remaining  fm 
carbonic  acid,  I first  traversed  tho  solution  with  a strata 
of  cold  air,  it  was  no  louger  indifferent  nentral  to  tur- 
meric paper,  but  browned  it.  In  Bhort,  it  is  possible  U 
infer  the  existence  of  a bicarbonate  from  the  resetion 
with  turmeric,  but  it  docs  not  admit  of  proof;  for  the 
bicarbonate,  if  it  exist,  is  very  easily  decomposed.  A 
very  small  quantity  of  weak  alcohol  will  do  it,  or  per* 
Imps,  plenty  of  water  alone.  When,  for  instance,  we 
place  tno  aqueous  solution  of  the  salt  treated  with  sow 
sidcrablo  excess  of  carbonic  acid  which  is  neutral  to 
turmeric  paper,  with  nn  alcoholic  solution  of  turmeric, 
no  change  of  colour  is  at  first  observable,  but  browning 
soon  commences,  continues  for  days,  and,  as  far  *»  1 
have  observed,  it  only  begins  to  grow  pale  after  fives 
six  days.  The  turmeric  paper  wetted  with  solution  of 
carbonate  which  remains  yellow  becomes  brown  when 
quickly  dried.  Erdmann  observed  that  exposure  to  Ibeia 
produced  the  same  effect.  By  subsequent  treatment  with 
carbonic  acid  it  again  becomes  yellow,  then,  if  boiled  is 
water,  brown  again,  and  bo  forth.  But  tbe  appearance 
are  totally  different  as  regards  turmeric  when  treated 
with  a solution  of  oxide  of  thallium  or  of  the  carbooit* 
mixed  with  it  (having  such  an  alkaline  reaction).  If  wo 
mark  with  this  liquid  upon  turmeric  paper  and  moiitca 
tho  spots,  they  brown  immediately,  but  pale  eguis 
shortly.  If  wo  moisten  the  places  which  have  grown 
dry  tho  brown  colour  reappears,  but  sometimes  not,  is* 
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seldom  after  a second  drying.  Turmeric  paper  thoroughly 
soaked  with  a solution  of  oxide  of  thallium  behaves  in 
the  same  manner.  If  we  hold  a paper,  bleached  as 
above,  over  ammonia,  or  soak  it  in  solution  of  carbonate 
of  soda  no  brown  colour  reappears.  In  a word,  the  tur- 
meric dye  is  destroyed.  I sought  to  explain  this  pheno- 
menon by  the  assumption  that,  as  oxide  of  thallium  is 
easily  changed  to  peroxide  of  thallium  in  the  open  air — 
more  easily  than  we  generally  suppose— the  oxygen 
becomes  ozonised  during  this  peroxidation,  and  destroys 
the  colouring  matter.  But  I have  never  succeeded,  even 
with  the  closest  observation  of  the  process,  in  detecting 
the  supposed  peroxide,  for  when  a bleached  turmeric 
paper  is  heated  with  weak  sulphuric  acid  nothing  but 
protoxide  of  thallium  can  be  detected  in  the  solution  by 
iodide  of  potassium.  If  we  accept  this  hypothesis  we 
must  adopt  the,  not  improbable,  supposition  that  imme- 
diately after  its  production,  whether  through  a part  of 
the  ozone  or  of  the  peroxide  of  hydrogen  originating 
from  it,  or  whether  through  the  organic  matter  present, 
the  oxide  is  reduced.  It  does  not  to  me  appear  neces- 
sary to  adopt  this  explanation,  for  oxide  of  thallium  in 
solution  likewise  destroys  turmeric.  For  instance,  if  wo 
mix  a solution  of  oxide  of  thallium  with  an  alcoholic 
solution  of  this  dye,  browning  commences,  but  after  a 
few  minutes  it  grows  pale,  and  then  the  yellow  colmr 
can  be  induced  in  the  residue  by  weak  acid,  or  the  ori- 
ginal brown  colour  can  bo  restored  by  alkali. 

Concerning  the  properties  of  carbonato  of  oxide  of 
thallium  observed  by  I.amy,  I have  corroborated  Crookes’ 
( Journ , Chem . Sue.,  April,  1864)  observation  that  a 
solution  super  saturated  with  carbonic  acid  leaves  behind 
by  evaporation  in  the  water  bath  a perfectly  white  crys- 
tallised salt,  und  that  no  yellowish  brown  particles  are 
found  umoug  them.  If,  however,  the  solution  contains 
some  In druted  oxide  the  same  solution  changes  bv 
evaporation  into  biown  oxide.  When  heated  the  salt 
partially  decomposes  and  melts  to  a gray  mass,  according 
to  Lamv,  or,  as  I have  found,  for  the  most  part,  to  a 
brownish  moss.  But  we  ore  surprised  that  Lamy  should 
have  troubled  himself  to  define  the  specific  gravity  of 
this  ni&ss,  as  it  always  contains  portions  more  or  less 
considerable  of  brown  oxide.  It  is  only  soluble  to  & 
small  extent  in  water,  and  the  solution  in  acids  plainly 
shows  the  cxisteuce  of  peroxide  when  treated  with  re- 
agents (ammonia,  iodide  of  potassium,  etc.). — Journ,  fur 
Frakt.  Chemie,  xcii.,  351. 


it  still  contains  from  8 to  11  per  cent,  of  inorganic  im- 
purities, chiefly  a silicate  of  alumina. 

The  density  of  the  discs  is  about  x*i8  ; hardness  2 ; 
fracture  conchoidal ; and  lustre  resinous.  They  are  un- 
affected by  hydrochloric  acid,  carbonised  with  evolution 
of  much  sulphurous  anhydride  by  sulphuric  acid,  while 
nitric  acid  slowly  oxidises  them.  They  are  insoluble  in 
alkalies,  and  in  ether,  bisulphide  of  carbon,  turpentine, 
alcohol,  benzole,  and  other  similar  liquids.  Submitted 
to  destructive  distillation,  tasmanite  (the  name  given  to 
the  new  mineral)  gives  oily  and  solid  products,  the 
odour  of  which  recalls  that  of  some  specimens  of  Canadian 
petroleum. 

The  most  characteristic  point  in  the  composition  of 
the  mineral  is  the  great  amount  of  sulphur  it  contains 
— not  in  combination  with  a metal,  as  m pyritic  coal, 
but  in  intimate  union  with  the  carbon  and  hydrogen  of 
the  organic  matter  itself.  The  auulysis  of  the  mineral 
led  to  tho  following  results,  when  allowance  was  made 
for  the  ash  : — 


Carbon 

, , 

• • 79*34 

Hydrogen  . 

• . 

. . 10*41 

Sulphur 

. 

. • 5*3* 

Oxygen  . 

• 

. 4*93 

100*00 

These  numbers  accord  well  with  the  expression — 

as  may  bo  thus  seen  : — 

Experiment.  Theory.  ©*11*©*$. 


Carbon  . . . 79 ’34  79*20 

Hydrogen  . . 10*41  10*24 

Sulphur.  • . 5*32  5*28 

Oxygen.  . . 494  5-18 


ICO ‘OO  lOO’OO 

Tumanite  may  bo  viewed  os  the  sulphide  of  no  oxi- 
dised radical  homologous  with  btnzoyle — 

e,u1&+i3eH,-ewHJ1o1 

which  may  bo  regarded  as  the  radical  of  (wuianite  (and 
of  retinite  too,  to  which  the  formula  G1(JHo0,  has  been 
before  assigned) : — 

<£n*©}8  T“n,aniU!- 

j S Sulphide  of  benzoylc. 

Tuamanito  and  retinite  may  be  derived  from  u turpen- 
tine— 
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A.  H.  Church,  M A.,  Professor  of  Chemistry,  R.A. 

College,  Cirencester. 

This  mineral  occurs  in  a laminated  shale  from  the  river 
Mersey,  north  side  of  Tasmania.  It  was  exhibited  in 
i86»  as  " reainiferous  slmle”  by  the  Dysodile  Company 
hi  the  Tasmanian  Court  of  the  International  Exhibition. 
Tho  shale  contains  from  30  to  40  percent,  of  a yellowish 
brown  combustible  matter,  which  occurs  in  small  discs, 
marked  with  a few  ridges.*  These  discs  may  be  sepa- 
rated from  tho  inorganic  portion  of  tho  mineral  by 
crushing  it  to  a coarse  powder,  and  pouring  strong  hydro- 
chloric acid  over  it,  when  the  discs  become  liberated,  and 
float  to  the  surface  of  the  liquid,  the  density  of  which 
should  have  been  increased  by  tho  addition  of  chloride 
of  calcium  to  it.  The  organic  mineral  thus  separated  ia 
repeatedly  washed  with  water  and  then  dried  at  too"  ; 

‘ «g™°f  “><“>  'Uw*.  »»<t  fall  analytical  d.Ui!»,  will  be  found  in 
rhhl,  Mag.  for  December. 


Notes  on  the  Platinum  Metals  and  their  . Separation 
from  Each  Other , by  M.  C.  Lea,  Philadelphia. 

Part  J.f 

Few  branches  of  inorganic  chemistry  present  difficulties 
comparable  with  those  involved  in  the  .study  and  sepa- 
ration of  the  platinum  metals.  Their  close  analogy 
with  each  other,  and  tho  remarkable  manner  in  which 
the  relation  of  each  to  chemical  reagents  arc  controlled 
by  the  presence  of  the  others,  give  rise  to  difficulties  in 
their  detection  and  separation,  which  are  only  by  degrees 
being  surmounted.  Much  time  und  unwearied  labour 
on  tho  part  of  the  chemist  are  required  to  reach  results, 
which,  w hen  obtained,  appear  insignificant  in  propoition 
to  the  effort  which  they  cost,  and  it  may,  in  fact,  be  said 
that  the  platinum  metals  constitute  a chemistry  in  them- 
selves, governed  by  special  rules,  and  to  be  studied  by 
special  methods;  each  step  in  the  simplification  of  the 

♦ dlnw  Jour/ x.  Scttrce  and  Artt,  So.  ux,  Vol.  xxxvili. 
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TECHNICAL  CHEMISTRY. 

The  Preparation  of  Matches  free  from  Phosphorus. 
Hierpe  has  published*  the  following  receipts  for  a com- 
position for  the  heads  of  matches,  and  for  an  igniting 
surface.  That  for  the  matches  is  as  under  : — 

Chlorate  of  potash . . . . 4 to  6 parts. 

Bichromate  of  potash  ...  2 „ 

Ferric  oxide 2 „ 

Strong  glue 3 ,, 

Oxide  of  iron  may  be  replaced  by  oxide  of  lead  or  of 
manganese.  The  above  preparation  will  not  ignite  on 
sandpaper,  but  requires  a surface  specially  prepared  for 
it,  and  the  author  employs  the  following  on  the  boxes  : 
Sulphide’of  antimony  . . .20  parts. 

Bichromate  of  potash  • . . 2 to  4 M 

Oxide  of  iron,  lead,  or  manganese  . 4 to  6 ,, 

Glass  powder.  . . . .2  ,, 

Strong  gkio  or  gum  . . . 2 to  3 ,, 

Another  composition  is  described  by  Dr.  H.  Poltzer.f 
A solution  of  sulphate  of  copper  is  divided  into  two 
equal  parts— one  is  supersaturated  with  ammonia,  the 
other  with  hyposulphite  of  soda.  The  two  solutions  are 
now  mixed,  and  the  mixture  is  briskly  stirred.  A violet- 
coloured  powder  now  deposits,  which  is  a compound, 
says  the  author,  of  hyposulphtirous  acid  with  oxide  and 
suhoxide  of  copper,  soda,  and  ammonia.  A mixture  of 
this  salt  with  chlorate  of  potash  detonates  when  struck 
with  a hammer,  and  when  rubbed  in  a mortar  ignites 
and  bums  like  gunpowder,  leaving  a black  residue. 

The  above  salt  the  author  proposes  to  use  for  matches. 
It  is  not  soluble  111  water,  and  the  mixture  with  chlorate 
of  potash  is  not  hygroscopic.  The  mixture  may.be  made 
with  moist  chlorate,  and  the  gum  solution,  and  can  be 
safely  dried  at  5owU.  or  higher.  It  inhumes  when 
rubbed  on  a rough  surface,  and  the  temperature  deve- 
loped is  sufficiently  high  to  ignite  sulphur  on  the  stick. 

The  only  difficulty  the  author  finds  is  in  making  the 
mass  coherent : when  dried  on  the  stick  he  found  that 
it  would  crack  and  drop  off  when  rubbed.  A manufac- 
turer will  probably  soon  overcome  this  difficulty. 

The  proportions  made  use  of  were  one  part  of  the 
copper  salt,  and  two  parts  of  chlorate  mixed  in  a sieve, 
and  then  made  into  a mass  with  solution  of  gum,  together 
with  a little  glass  powder.  This  mixture  was  applied 
to  matches  dipped  in  sulphur  as  usual. 

PHARMACY,  TOXICOLOGY,  Ac- 

Researches  on  Spots  of  Blood. — Determination  of  their 
Age , by  M . Pfaff.  Their  Oriyin , by  M.  Erpenbeck. 
Blood  spots,  as  every  one  knows,  are  of  a beautiful  red 
colour,  becoming  brown  with  time.  The  red  colour 
begins  to  change  from  the  second  day,  the  spot  becomes 
visibly  brown  by  the  third  day,  and  after  a few  months 
it  is  black,  with  a slight  yellowish  tinge. 

To  these  woll  known  characteristics  M.  Pfaff  adds 
others  more  precise,  drawn  from  the  action  exercised  on 
these  spots  by  a solution  of  arsenious  acid  (containing 
one  grain  to  two  grains  of  water).  The  limit  set  by 
him  is  the  time  taken  by  the  spot  to  become  pale  in  this 
solvent,  or  until  its  edges  arc  barely  distinguishable 
from  the  surrounding  substance. 

'When  new  they  dissolve  in  a few  minutes. 

• Polyltch.  Centrulblatt,  1S64,  p.  696. 

4 Ihul.,  186],  1641. 
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When  from  l — a day.  old.  they  require  ] hour  to  diMcire. 

..  3-S  ..  I- 1 

»•  x — 4 w eeks  ,,  1 — 2 „ 

,,  4 — 6 months  ,,  3 — 4 „ 

„ One  year  and  upwards  4 — 8 „ 

With  the  time  taken  in  effecting  the  solution,  the 
colour  of  the  liquid  obtained  must  be  taken  into  con- 
sideration; the  new  spots  giving  a red  solution,  old  ones 
a brown  solution. 

Chlorine  may  in  this  case  be  useful  in  the  following 
manner : — 

A spot  four  months  old,  for  instance,  requires  to  bt 
left  3 — 4 hours  in  the  arsenious  liquid,  to  be  reduced  to 
a slight  residue  of  fibrine,  but  with  edges,  still  perfectly 
recognisable.  By  then  leaving  the  spotted  substance 
for  an  hour  in  cnlorated  water,  the  edges  will  become 
quite  indistinct. 

A spot  six  months  old,  having  remained  four  hours  in 
the  arsenical  liquid,  requires  two  hours  in  the  chlomtcd 
water  to  cause  the  edges  to  disappear. 

Under  the  same  condition,  a spot  eight  months  old 
requires  three  hours ; a spot  more  than  a year  old  requirw 
more  than  five  hours,  and  so  on  j the  older  the  spots  the 
longer  time  they  require. 

For  determining  the  specific  odour  of  blood,  M.  Erpen- 
beck believes  he  can  advantageously  substitute  heat  for 
sulphuric  acid  ; in  operating  with  fresh  blood,  he  lets  a 
few  drops  fall  into  a test  tube,  and  heats  it  by  mconi 
of  a very  small  flame.  The  odour  is  developed  directly 
all  humidity  is  dispelled,  and  before  the  blood  begins  to 
carbonise;  it  is  very  evident  during  the  cooling,  and 
remains  for  several  months  in  the  sealed  tube. 

Dry  blood  he  dissolves  in  water,  or  at  least  moisted 
it  before  exposing  it  to  the  action  of  heat. 


PROCEEDINGS  OF  SOCIETIES. 

ROYAL  SOCIETY. 

T he  anniversary  meeting  of  the  Royal  Society  w»i  held  on 
St.  Andrew’s  Day,  November  30;  on  which  occasion  the 
President,  Major-General  Sabine,  delivered  hit  uttul 
annual  address,  and  presented  the  medals  awarded  by  the 
Society  this  year. 

The  Copley  Medal  was  awarded  to  C.  Darwin,  Esq., 
F.R.S.,  for  his  important  researches  in  geology,  xoology, 
and  vegetable  physiology.  This  gentleman  was  prevented 
from  attending  by  sickness. 

The  Royal  Medal  was  presented  to  Warren  de  la  Rue, 

Esq.,  for  his  observations  on  the  total  eclipse  of  the  tun  in 
»S6o,  and  for  his  improvements  in  astronomical  photo- 
graphy. 

Another  Royal  Medal  was  presented  to  Mr.  Jacob 
Lockhart  Clarke  for  his  researches  on  the  intimate  struc- 
ture of  the  spinal  cord  and  brain. 

The  Rumford  Medal  was  presented  to  Professor  John 
Tyndall,  F.R.S.,  for  hit  researches  on  the  absorption  and 
radiation  of  heat  by  gases  and  vapours. 

We  quote  a portion  of  the  learned  President’s  address 
relating  to  Protestor  Tyndall’s  researches 

“ Previously  to  the  researches  of  Professor  Tyndall 
hardly  anything  had  been  done  in  the  way  of  an  experi- 
mental determination  of  the  absorption  of  radiant  heat  by 
gases  and  vapours.  Mellon i had  inferred  from  his  experi- 
ments that  atmospheric  air  is  sensibly  diathermanous  in  1 
length  such  as  that  of  an  ordinary  room,  while  Dr.  Fiani 
came  to  the  conclusion  that  a column  of  air  only  three  feet 
long  absorbed  more  than  three  and  a-half  per  cent  of  U»« 
heat-rays  from  an  argon d lamp.  The  discrepancy  of  these 
results  gives  some  view  of  the  difficulty  of  the  experi- 
ments ; but  it  is  only  by  the  perusal  of  the  earlier  part  of 
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Professor  Tyndall’s  first  memoir  on  the  subject  that  the 
skill  and  patience  can  be  appreciated  with  which  the 
various  sources  of  error  were  one  by  one  detected  and 
eliminated  by  him.” 

After  referring  to  Professor  Tyndall’s  memoirs,  General 
Sabine  remarked : — 

“ It  may  serve  to  show  the  difficulties  which  beset  the 
inquiry,  arising  from  the  interference  of  disturbing  causes, 
to  state  that  two  such  experienced  physicists  as  Professor 
Tyndall  and  Professor  Magnus  of  Berlin  should  hare 
arrived  at,  and  long  maintained,  opposite  conclusions 
respecting  the  absorption  of  radiant  heat  by  air,  and  the 
influence  of  aqueous  vapour.  This  led  Professor  Tyndall, 
in  a third  memoir,  to  consider  more  especially  the  case  of 
aqueous  vapour,  which  he  had  already  treated  in  his  two 
former  papers.  The  result  is  that  his  conclusions  have 
been  so  confirmed  by  a system  of  checks  and  counter- 
checks, and  by  the  complete  harmony  which  they  present 
with  what  we  know  to  be  true  in  other  cases,  that  it  seems 
impossible  to  doubt  their  correctness. 

•*  The  conclusion  that  the  chief  absorbing  action  of  the 
atmosphere  on  non-luminous  heat  is  due  to  the  aqueous 
vapour  which  it  contains  has  numerous  and  impbrtant 
bearings  on  meteorology,  and  has  been  applied  by  Professor 
Tyndall  to  the  explanation  of  some  phenomena  which 
appear  hitherto  to  have  been  imperfectly  understood. 

“In  a fifth  memoir,  which  may  be  expected  to  be  published 
in  a few  days,  he  examines,  among  other  things,  the  pene- 
trative power  of  the  heat  radiated  from  various  flames,  and 
shows  that  such  heat  is  absorbed  with  especial  facility  by 
the  gases  which  result  from  the  combustion. 

41  Professor  Tyndall  concludes  from  his  researches  that,  as 
a general  rule,  the  opacity  of  a substance  with  respect  to 
radiant  heat  from  a source  of  comparatively  low  tempera- 
ture increases  with  the  chemical  complexity  of  its  mole- 
cule ; and  he  has  given  some  remarkable  instances  in 
which  the  law  is  found  to  be  true.  Whatever  may  be 
thought  of  our  ability  to  explain  the  law  in  the  present 
state  of  our  knowledge  respecting  the  molecular  constitu- 
tion of  bodies,  the  law  itself  is  in  any  case  highly  remark- 
able.” 


CHEMICAL  SOCIETY. 

Thursday , December  i, 

Professor  A.  W.  Williamson,  Ph.D.,  F.R.S.,  President, 
in  the  Chair. 

Tax  minutes  of  the  previous  meeting  were  read  and  con- 
firmed, and  several  donations  to  the  Society's  library 
formally  acknowledged.  Mr.  M.  Cartcighe,  17a,  New 
Bond  Street,  was  admitted  a Fellow  of  the  Society,  and 
the  following  gentlemen  were  balloted  for  and  duly  elected 
Fellows  of  the  Society,  vix. Clayton  S.  Beauchamp, 
Lieutenant  Royal  Engineers;  Mr.  John  Bray,  High  Street, 
Sheerness ; Mr.  Charles  Ekin,  Bath ; Mr.  Henry  Hay- 
wood, Broomhall  Park,  Sheffield  ; Lieutenant  H.  M. 
Hozier,  and  Life  Guards,  Topographical  Department,  New 
Street,  Spring  Gardens ; Mr.  Daniel  Harmer  Jay,  Frog 
Island,  Leicester ; Mr.  Joseph  F.  Paine,  M.A.,  Magdalen 
College,  Oxford ; Mr.  J.  G.  F.  Richardson,  Manufacturing 
Chemist,  Leicester,  Mr.  W.  W.  Rouch,  Norfolk  Street, 
Strand  ; Lieut.- Colonel  H.  Y.  D.  Scott,  Royal  Engineers, 
South  Kensington  Museum ; Mr.  J.  Berger  Spence,  New- 
ton Heath,  near  Manchester;  Hermann  Sprengel,  Ph.D., 
Chemical  Works,  Kcnnington  Common ; and  Mr.  Alfred 
Phythian  Tamer,  3,  Upper  Baker  Street,  London.  The 
names  of  Mr.  Alfred  Noble,  Bristol,  and  Mr.  J.  Carter 
Bell,  Manchester,  were  proposed  for  the  first  time,  and 
that  of  Mr.  Alexander  Y.  Stuart,  Apothecaries’  Hall, 
London,  for  the  first  time. 

The  President  then  announced  the  names  of  nine 
members  who  had  allowed  their  subscriptions  to  the 
8ociety  to  lapse  for  a number  of  years,  and  whom  it  was 
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now  proposed  by  the  Council  to  remove  from  the  list  of 
Fellows.  lie  then  called  upon  Professor  Redwood  to 
read  from  the  bye-laws  of  the  Society  those  which  were 
applicable  in  such  a case,  and  took  the  sense  of  the  meet- 
ing as  to  whether  the  ballot  should  be  taken  separately  or 
collectively.  The  latter  course  having  been  decided  upon, 
the  result  of  the  ballot  was  favourable  to  the  proposition 
made  by  the  Council,  and  the  nine  members  were  accord- 
ingly struck  off  the  list. 

Dr.  Marcet  was  then  invited  by  the  President  to  favour 
the  Society  with  a further  communication  upon  the  same 
subject  as  that  upon  which  ho  had  addressed  the  Society 
at  its  last  meeting.  The  paper  was  entitled  a “ Not*  on 
the  Distribution  of  Albumen  through  Muscular  Tissue."  Dr. 
Marcot  commenced  by  recapitulating  the  conclusions 
which  he  advanced  at  the  last  meeting,  and  referred  to 
Profesgor  Graham's  objection  to  his  statement  in  regard 
to  the  diffusibility  of  albumen.  Having  made  further  ex- 
periments in  the  interim,  and  adopted  certain  suggestions 
offered  by  the  great  author  of  14  Dialysis,”  ho  was  now 
prepared  to  modify  to  some  extent  his  original  conclusions, 
and  would  at  once  proceed  to  describe  the  facts  which  he 
had  recently  ascertained.  The  delicate  membrane  which 
covers  the  sheep's  liver  could  easily  be  detached  by  mace- 
rating the  entire  organ  in  water;  this  was  then  carefully 
cemented  to  the  lower  edge  of  the  glass  cylinder  to  form  a 
dialyser,  and  on  filling  this  with  water  for  the  purpose  of 
testing  its  porosity,  it  was  discovered  that  minute  specks 
of  liquid  mado  themselves  apparent  after  twenty  minutes 
on  the  lower  surface  of  the  septum.  At  the  end  of  four 
hours  these  had  accumulated  so  as  to  form  u drop,  then  a 
second,  and  the  third  drop  fell  one  hour  and  a-half  after 
the  second.  The  natural  membrane  was  therefore,  to  a 
slight  extent,  permeable  by  water.  The  dialyser  wax  then 
charged  with  an  aqueous  extract  of  flesh,  and  left  for 
seventeen  hours  immersed  in  water ; at  the  expiration  of 
this  time  it  wras  found  by  analysis  that  32  per  cent,  of  the 
albumen  in  the  tiuid  extract  had  passed  through  the  dia- 
phragm, and  on  comparing  this  with  the  actual  diminution 
in  the  bulk  of  liquid,  it  was  ascertained  that  the  amounts 
of  water  and  albumen  were  directly  proportional,  or,  in 
other  words,  that  the  albumen  and  water  had  passed 
through  in  equal  degrees,  and  hence  the  passage  of  albu- 
men must  be  attributed  to  the  existence  of  sensible  aper- 
tures, or  pores,  through  which  the  entire  liquid  diffuses 
itself  mechanically.  The  whole  liver  and  sections  of  the 
organ  were  then  employed  as  dialysers,  and  gave  results 
generally  in  accordance  with  the  foregoing,  but  less  albu- 
men diffused  through,  and  the  perfect  organ  was  found  to 
be  four  times  more  efficacious  than  the  prepared  section  of 
liver.  Reviewing  the  whole  of  the  facts,  the  author  was 
compelled  to  adopt  the  conclusion  that  the  appearance  of 
albumen  in  tho  dlffusate  was  due  to  its  physical  distribu- 
tion, and  was  not  a true  case  of  diffusion. 

The  Pbksident,  in  proposing  a vote  of  thanks  to  Dr. 
Marcet,  took  occasion  to  point  out  the  advantages  which 
often  arise  out  of  discussion.  If  the  suggestions  offered 
during  the  discussion  could  be  put  to  the  test  of  experi- 
ment and  the  results  reported  at  a subsequent  meeting,  as 
in  the  present  case,  the  data  would  bo  the  more  valuable 
and  reliable. 


Professor  Wanklyn  then  read  a 44  Note  on  the  Action  of 
Sulph- hydrate  of  Potassium  upon  Acetic  Ether."  The 
author  had  made  experiments  with  the  view  of  determin- 
ing the  constitution  of  acetic  ether  by  ascertaining  the 
nature  of  the  action  exerted  by  sulphur  compounds.  Two 
reactions  were  possible  : — 


, C..HjO  1 0 . H j „ C,H,0  \ r\.  H 

L CHS  J0+KjS=  K j 0 + C.H, 


II. 


Cfl,  ; 

C.H  O 1 


0 + 


H 


(MI,  1 _ 

■ h}°- 


Kj8-":K‘J0  + C,Sj0}8- 

Anil  the  question  at  issue  would  be  answered  by  the  nature 
of  the  sulphuretted  product,  either  mercaptan  or  thiacetale 
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of  potash  would  bo  formed.  The  older  view,  according  to 
■which  acetic  ether  is  regarded  as  the  acetate  of  ethyl,  was 
said  to  require  the  production  of  mercaptan,  whilst  the 
new  theory  lately  advocated  by  Professor  Wanklyn  would 
receive  support  by  the  formation  of  the  thiacctatc  of 
potash,  and  in  this  case  acetic  ether  must  be  considered  us 
the  ethylate  of  acetyl.  The  two  ingredients  were  heated 
together  in  sealed  tubes,  alcohol  being  employed  as  the 
solvent  for  the  sulph- hydrate  of  potassium,  and  upon 
breaking  open  the  tubes  there  was  evidence  of  much  sul- 
phuretted hydrogen  having  been  liberated,  but  no  mer- 
captan had  been  formed.  The  liquid  required  a consider- 
able quantity  of  sulphuric  acid  to  neutralise  it,  and  was 
tested  for  the  purpose  of  identifying  the  thiacctatc,  but 
the  uuthor  appeared  to  entertain  a doubt  whether  the  last- 
named  substance  lmd  actually  been  formed,  aud  preferred 
to  rely  upon  the  non* formation  of  mercaptan  as  his  strong 
argument. 

The  President  understood  the  author  to  rely  upon  this 
reaction  as  proving  that  acetic  ether  had  the  constitution 
indicated  by  the  name  of  “ethylate  of  acetyl;*’  hut  for 
his  own  part  he  could  not  see  that  the  non- format  ion  of 
mercaptan  was  unfavourable  to  the  old  view,  or  that  accord- 
ing to  which  it  was  called  the  acetate  of  ethyl. 

Dr.  A.  W.  Hofmann  assumed  (correctly)  that  the 
alcohol  employed  by  Professor  Wanklyn  in  his  expuimeut 
was  not  absolute,  but  that  it  contained  about  ten  per  cent, 
of  water.  Under  these  circumstances  it  was  necessary  to 
know  whether  mercaptan  could  exert  any  action  upon 
aqueous  acetate  of  potassium. 

Professor  Wanklyn  had  tried  the  he^lic  mercaptan, 
but  not  the  ordinary  ethyl -mercaptan.  In  the  tirst  case 
there  was  no  reaction  exerted  between  it  aud  the 
alkaline  acetate. 

Dr.  Frank  la  no  considered  the  author's  experiments 
inconclusive ; it  was  not  definitely  asserted  whether 
thiacctatc  of  potash  had  been  formed. 

Professor  Wanklyn  explained  that  caustic  potash 
saponified  acetic  ether  with  great  facility,  but  the  sulph- 
hydrate  of  potasrium  did  not  act  at  all,  or  only  slowly  at 
a high  temperature.  According  to  the  old  view  regarding 
the  constitution  of  ucetic  ether  the  formation  of  mercaptan 
was  imperatively  required. 

I)r.  Odlino  pushed  the  argument  further  until  it 
broke  down  under  a want  of  unanimity  on  some  radical 
points  in  the  atomic  theory  and  the  modus  ojterandi  of 
double  decomposition. 

Professor  A.  II-  Church  made  some  additions  to  bis 
former  communication  " On  the  Density  of  Certain 
Minerals.”  With  respect  to  the  increase  of  density  in 
zircons  after  ignition,  it  docs  not  invariably  take  place, 
and  is  often  quite  inconsiderable.  The  following  list  gives 
the  density  of  several  zircons  before  and  after  ignition: 
the  specimens  were  from  four  localities  : — 


Green  River,  Henderson  Co., 

Density 

before 

ignition. 

North 

Density 

alter 

ignition. 

Carolina  .... 

. 4*5>5 

4*540 

Ditto  ditto 

• 4*667 

4-667 

Espoilly,  France  . 

• 4'863 

4**63 

Lanrvig.  Norway  . , . 

• 4*5* 

4*707 

Frederic k*varn,  Norway  , 

• . 44*9 

4*633 

>•  M 

. . 4*195 

4-438 

Mr.  Church  found  that  there  are  two  stages  in  the  heating 
of  gndolinite,  another  mineral  the  density  of  which  aug- 
ments upon  ignition.  In  the  first  stage,  the  mineral  at  a 
low  red  heat  parts  with  some  water  ; but  its  density  is  but 
slightly  increased,  and  its  chemical  and  physical  characters 
are  scarcely  affected  : in  the  second  stage,  at  an  increased 
temperature,  the  mineral  becomes  phosphorescent,  loses 
iU  colour,  acquires  a splintery  instead  of  a conchoidal 
fracture,  and  also  becomes  insoluble  in  acids. 


Density  before  ignition  ....  4-1x3 
Density  after  gentle  ignition  and  before 

phosphorescence  . . . . . , 4-275 

Density  after  intense  ignition  and  phos- 
phorescence   4’ 3 56 

With  reference  to  the  garnet  beads  obtained  tty  luring 
Arendal  iron-garnet,  and  referred  to  in  his  former  paper, 
Mr.  Church  finds  that  they  showed,  after  the  lapse  of  six 
weeks,  no  sign  of  return  to  the  higlrer  density  of  native 
garnet — 

Density  one  hour  after  fusion  . . . 3*401 

Density  six  weeks  after  fusion  . . 3-399 

These  numbers  are  practically  identical.  If  a mass  of 
garnet  be  fused  in  a platinum  cage,  it  will  be  observed  to 
bulge  out  at  the  moment  o f fusiou  between  the  ban  of  the 
cage.  Mr.  Church  concludes  from  this  experiment  that 
tlie  density  of  garnet  is  lowered  at  the  moment  of  fusion. 
All  the  density  determinations  recorded  in  Mr.  Church's 
two  papers  were  made  at  the  temperature  of  i5°*5  C.,  and 
by  the  old  method  of  weighing  the  mineral  first  of  all  in 
uir,  and  then  in  water  free  from  air.  Kach  determination 
wus  repeated  twice  or  thrice.  In  no  case  was  recourse  had 
to  the  untrustworthy  displacement  methods  of  ascer- 
taining the  density  of  a solid. 

Upon  the  invitation  of  the  President,  Dr.  A.  W.  Hof- 
mann rose  to  explain  th&t  he  was  partially  bound  by  a 
promise  made  to  his  colleagues  in  the  Council,  that  in  the 
event  of  matter  failing  them  at  the  present  meeting,  he 
would  hold  himself  in  readiness  to  offer  a few  remark* 
upon  some  of  tiis  recent  researches.  Some  of  his  triend** 
had  likewise  exhibited  the  same  accommodating  spirit, 
and  us  he  felt  sure  the  meeting  was  not  now  dependent 
upon  his  personal  exertions,  he  would  much  prefer  post- 
poning the  few  remarks  he  had  intended  to  offer  until  the 
next  meeting,  by  which  time  he  should  tie  able  to  illus- 
trate his  subject  by  experiments. 

The  President  then  called  upon  Dr.  G.  W.  Septimus 
Piesne  to  give  an  Account  of  a little  mechanical  invention 
which  he  believed  would  have  an  interest  for  chemist*. 

Dr.  Pivbse  thereupon  exhibited  a small  instrument  of 
foreign  manufacture,  called  " Ias  Bouffee.”  This  was 
made  usually  of  ivory  or  glass  and  ormolu,  and  was 
intended  to  produce  cold  by  the  rapid  evaporation  of  a 
volatile  liquid.  Its  construction  was  explained  by  a sketch, 
which  showed  it  to  Ihj  made  of  a short  length  of  glass 
tubing  held  vertically  in  water  or  other  liquid,  and  with 
the  top  orifice  contracted  to  a narrow  jet ; then  alright 
angles  to  this  was  fitted  a similar,  but  shorter,  length  of 
tubing,  so  directed  ns  to  be  nearly  touching  the  vertical 
jet.  If,  then,  a blast  of  air  be  blown  through  the  hori- 
zontal tube,  it  would  create  a partial  vacuum,  according 
to  a well-known  principle,  in  the  upright  tube,  causing  the 
liquid  to  rise  therein  and  produce  a little  fountain ; 
but  by  the  further  action  of  the  air-blast,  this  stream  of 
liquid  became  diffused  (“or  puffed*')  into  a cloud  of 
spray,  which  could  he  made  available  either  for  producing 
cold  or  for  diffusing  perfumed  vapours  iti  the  atmosphere 
of  an  apartment.  The  action  of  these  instruments  was 
practically  exhibited,  and  appeared  to  excite  much 
interest.  Dr.  Piesse  considered  that  the  principle  would 
serve,  with  a more  powerful  blast,  many  useful  purpose* 
in  the  laboratory ; he  found  no  difficulty  in  lifting  water 
to  the  height  of  a two-feet  column  by  the  aid  of  a bellows 
blow-pipe,  and  it  had  been  proposed  to  use  the  instrument 
as  a kind  of  spirometer. 


At  the  next  meeting  of  the  Society,  on  December  15,  a 
paper  by  Dr.  Gladstone  and  Mr.  Holme*  will  be  read, 
besides  that  of  Dr.  Hofmann,  and  the  President  promised 
to  give  a short  discourse  “ On  Chemical  Mom-nelatvre  and 
Mutation.”  The  meeting  was  then  adjourned.. 
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The  first  memoir  read  was  by  M.  St.  Claire  Deville 
“ Chi  the  Dissociation  of  Carbonic  Oxide .”  The  author’s 
researches  merit  the  fullest  attention,  and  this  paper 
deserves  a complete  translation,  but  we  give  at  once  an 
outline  of  the  experiment  detailed  in  this  paper.  The 
author  observes  that  when  oertain  bodies  are  decomposed 
at  a high  temperature  their  elements  are  disposed  to  unite 
again,  and  consequently  peculiar  arrangements  ore  neces- 
sary to  demonstrate  the  decomposition.  The  electric 
spark  decomposes  a number  of  bodies,  most  probubly  by 
the  great  heat  developed,  and  the  reason  that  this  decom- 
position is  not  followed  by  a recombination  of  the  separated 
elements,  the  author  supposes,  is  that  the  small  amount 
of  gas  traversed  by  the  spark  is  surrounded  by  a large 
atmosphere  relatively  very  cold.  He  endeavoured  to 
procure  similar  conditions  in  the  following  way.  He  took 
a porcelain  tube  and  passed  it  through  a furnace  which 
could  be  raised  to  a high  temperature.  The  ends  of  this 
tube  he  closed  with  corks  perforated  with  two  holes.  Into 
one  of  thete  he  fixed  glass  tubes  to  convey  the  carbonic 
oxide,  and  carry  otf  the  resulting  gas,  and  by  the  other 
holes  he  carried  a brass  tube  through  the  entire  length  of 
the  porcelain  tube.  This  brass  tube  is  to  convey  a con- 
tinued stream  of  cold  water.  A current  of  dry  carbonic 
oxide  is  now  passed  into  tho  porcelsiu  tube,  and  the  gas 
from  the  opposite  extremity  is  carried  cither  into  baryta 
water  or  through  potash  bulbs.  The  presence  of  carbonic 
acid  is  detected  as  soon  as  the  porcelain  tube  reaches  a 
bright  red  heat,  and  a corresponding  amount  of  carbon  is 
deposited  on  the  cold  brass  tube.  M.  Deville  points  out  that 
the  mode  of  experimenting  may  be  adapted  for  a variety 
of  examinations. 

M.  Berthclot,  in  continuation  of  his  lost  paper,  describes 
the  calorific  effects  of  the  decomj>»sition  of  formic  acid.  He 
first  gives  a description  of  the  apparatus  employed  in  his 
experiments,  for  which  we  have  no  space  to-day.  The 
results  of  the  experiment  our  readers  know  already.  M. 
Berthelot’a  deductions  are  important.  His  experiments 
■how  to  him  that  in  some  decompositions  what  we  may 
call  an  excess  of  heat  is  disengaged.  Whence  comes  this 
excess  ? Two  hypotheses,  the  author  says,  present  them- 
selves. Either  (i)  there  must  exist  an  external  source  of 
active  force,  which  is  able  to  determine  a combination  nnd 
furnish  the  work  expended  in  its  production  (this  action 
is  analogous  to  that  of  light  in  the  formation  of  vegetable 
substances) ; or  (a)  the  effects  may  only  result  from  changes 
effected  in  the  internal  distribution  of  tho  systems — that 
is  to  say,  two  systems  of  molecules  endowed  with  a certain 
amount  of  active  foroe  may  unite  and  produce,  without 
foreign  action,  a new  arrangement  in  which  the  sum  of 
the  work  shall  be  negative.  The  author’s  theoretical 
remarks  in  general  defy  condensation,  and  we  proceed  to 
some  practical  illustrations.  The  calorific  properties  of 
formic  acid,  he  suys,  may  throw  some  light  on  the  produc- 
tion of  animal  heat.  They  show,  in  fact,  that  without 
any  combustion  heat  may  be  produced  in  living  beings. 
They  prove,  further,  that  the  amount  of  heat  developed 
in  the  decompositions  of  tho  principles  which  living 
bodies  contain,  cannot  be  estimated  by  the  carbonic  acid 
and  water  formed,  although  these  may  give  an  approxi- 
mate idea  of  the  amount.  There  arc  bodies,  like  marsh- 
gas,  which  in  burning  produced  less  heat  than  their 
combustible  elements ; aud  there  arc  others,  like  formic 
acid,  which  produce  considerably  more. 

M.  risani  continued  his  papers  on  Cornish  minerals. 
He  now  describes  BrochantiU , Polianite,  and  Luxuliane, 
the  last-named  from  the  parish  in  which  it  was  found, 
Luxulion,  near  Lostwithiel.  The  author  mentions  that  the 
discovery  of  these  and  the  Cornish  minerals  he  has  pre- 
viously described  was  made  by  Mr.  Richard  Tailing. 

Brochantite,  we  should  have  said,  is  Cu4S3  + Aq.  Folia- 


nite  is  nearly  pure  protoxide  of  manganese,  and  Luxu- 
lianite  is  a porphyroid  granite  in  which  mica  Ls  replaced 
by  tourmaline. 

M.  Berthe  presented  a note  confirming  the  results 
obtained  by  M.  Claude  Bernard  in  his  experiments  with 
morphia  and  codeia. 

M.  Jullicn,  manager  of  the  steel  manufactory  at  Lorette, 
wrote  to  say  that  he  had  completely  converted  iron  into 
Steel  by  means  of  graphite.  Krupp,  he  adds,  is  under- 
stood to  use  nothing  else  in  his  factories.  Thus,  he 
adds,  carbon  aluuc  cements  iron.  Carbonic  oxide, 
he  says,  will  nut  cement  iron.  If  M.  Margueritte 
obtained  anything  more  in  lug  experiments  than  blistered 
iron,  it  was  because  his  carbonic  oxide  held  carbon  in 
sulutiou  ; and  he  adds  that  if  M.  Margueritte  will  analyse 
the  carbonic  oxide  made  in  the  way  he  indicates,  lie  will 
find  that  it  coutuins  more  carbon  than  bclougs  to  the 
composition  of  that  gas. 


NOTICES  OP  BOOKS. 


A Dictionary  of  Chemistry  and  the  Allied  Branches  of  other 
Sciences.  By  Hbnky  'Watts,  B.A.,  F.C.S.  London: 
Longman  and  Co.  Part  xxii. 

In  our  notice  of  the  last  part  of  this  work  (p.  138,  C.  N.) 
we  inadvertently  did  some  injustice  to  the  able  editor  and 
principal  writer,  Mr.  Watts,  which  we  are  anxious  to 
repair.  The  entire  article  011  Light  was  attributed  to  Dr. 
Roscoe,  which  was  an  error.  We  were  led  into  this  mis- 
take by  seeing  Dr.  Roscoc’s  initials  at  the  end  of  the 
article,  but  An  esteemed  correspondent  informs  us  that 
only  the  section  at  the  end  on  the  chemical  action  of  light 
was  contributed  by  l>r.  Roscoe.  The  rest  of  this  excellent 
article  was  written  by  Mr.  Watts. 

The  present  part  carries  the  work  on  from  lipyl  to 
magnesium. 


A Treatise  on  Smoky  Chimneys  ; their  Cure  and  Prevention. 

By  F.  Edwards,  jun.  London  : llardwickc.  1864. 
One  of  the  two  worst  domestic  discomforts  is  said  to  be  a 
smoky  chimney ; arid  it  is  pleasant  to  learn  that  this  one, 
at  all  events,  may  be  cured  or  prevented.  “ The  follow- 
ing little  treatise,”  says  Mr.  Edwards  in  his  preface,  “bat 
been  prepared  with  the  hope  that  by  its  aid  auy  man  of 
education  may  be  able  to  become  fully  acquainted  with 
the  subject  of  smoky  chimneys,  to  trace  out  the  cause  of 
any  such  nuisance  with  which  he  may  be  inconvenienced, 
and  apply  to  it  its  most  appropriate  remedy.”  The  author 
finds  thnt  there  may  bo  thirteen  causes  for  a smoky  chimney, 
for  each  of  which  he  points  out  the  appropriate  treatment. 
For  example  :—**  Cause  1.  From  a fire-place  being  too 
open.  Remedy.  To  contract  the  sue  of  tne  fire-place  or 
use  a contracted  grate.” 

The  cause  is  not  always  so  simple  as  in  the  above  case, 
and  the  treatment  requires  to  be  moro  scientific,  but  it  will 
all  be  found  in  this  book,  which  wc  may  recommend  to 
the  notice  of  men  of  education  who  wish  to  get  up  the 
subject  of  smoky  chimneys  and  learn  how  to  prevent  them. 


Bulletin  dc  la  SociStS  Chimique  de  Paris,  fie,  November, 
1864. 

The  present  number  of  the  Bulletin  contains  no  proceed- 
ings of  the  Paris  Chemical  Society,  but  is  entirely  occupied 
with  the  usual  abstracts  from  foreign  periodicals.  With 
most  of  these  wc  have  been  month*  in  advance  of  our 
Parisian  contemporary. 


Journal  fSr  Praktische  C hem  is.  November,  1864. 
Tub  greater  part  of  this  number  is  made  up  of  abstracts 
mainly  from  the  Comptes  Hendus ; but  besides  these  there 
is  a series  of  papers  by  Schbnbein  on  the  action  of  oxygen 
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on  various  metal*,  thallium,  lead,  nickel,  cobalt,  and 
bismuth,  and  another  on  the  circumstances  under  which 
oxygen  unites  with  oxidUable  materials  when  water 
intervenes  in  the  reaction.  Wc  shall  give  abstracts  of  most 
of  these  papers. 


The  American  Journal  of  Science  and  Art*.  Conducted  by 

Professors  Silliman  and  Daxa.  November,  1864. 

Ax  announcement  on  the  cover  of  this  journal  causes  us 
unfeigned  regret,  and  almost  tempts  us  to  break  the  rule 
naturally  imposed  upon  us,  never  in  these  pages  to  refer 
to  political  matters.  The  announcement  is  as  follows  : — 

“To  Subscribers, — The  Journal  of  Science  is  finally 
compelled  .to  yield  to  the  pressure  of  high  prices  like 
other  American  periodicals.  Instead,  however,  of  in* 
creasing  the  subscription-price,  the  numbers  for  the 
coming  year  will  be  reduced  in  size,  yet  not  so  as  to  make 
them  smaller  for  the  money  than  the  best  English  scien- 
tific journals.  . . . We  ask  for  the  Journal  the  indul- 

gence and  continued  support  of  its  subscribers,  and 
promise  them  that  the  numbers  will  again  be  enlarged 
when  the  condition  of  the  country  permit*  of  it — which 
time,  we  believe,  i*  near  at  hand. 

“SlLLlMAX  AND  DAXA." 

Every  scientific  man,  whatever  his  opinion*  may  be,  will 
sympathise  with  the  editors  of  this  valuable  journal,  and 
hope  that  events  will  justify  their  belief. 

The  present  number  contains  an  interesting  sketch  of 
the  life  of  Heinrich  Hose  by  his  pupil,  Professor  Dana. 
From  this  article  we  are  tempted  to  make  some  extracts; 
for  the  life  of  such  a man  as  Rose  must  naturally  have  an 
interest  to  all  chemists.  Hose  was  born  on  August  6,  1795,  at 
Berlin,  where  his  father  and  grandfather  were  chemists  and 
pharmaceutists.  His  father  died  in  1807,  leaving  a widow 
and  four  young  sous.  Heinrich  was  intended  for  a 
pharmaceutist,  and  was  studying  pharmacy  in  Dantzig 
when  that  city  was  besieged  by  the  French,  and  nearly 
died  of  typhus,  which  prevailed  in  the  town.  He  and  his 
three  brother*  afterwards  served  in  the  campaign  of  1815, 
and  Henrich  returned  to  Berlin  in  the  same  year  to  enter 
the  laboratory  of  Klaproth.  The  following  year  ho  was 
engaged  in  a pharmacy  at  Mietau,  in  which  town  he  had 
the  good  fortune  to  make  the  acquaintance  of  Orotthus. 
From  Mietau  he  travelled  in  1819  to  Stockholm,  and 
gladly  accepted  the  invitation  of  Berzelius  to  finish  some 
investigations  which  he  had  begun  upon  the  varieties  of 
mica.  In  Stockholm  Rose  was  joined  by  Mitscherlich  and 
by  his  brother  Gustav  Rose.  Rose  and  Mitscherlich  left 
Stockholm  in  1821,  and  the  former  proceeded  to  Kiel, 
where  he  took  his  degree  of  Ph.D.  Here  he  published 
his  first  work.  It  was  in  Latin,  and  on  titanium  and  its 
compounds  with  sulphur  and  oxygen.  In  1822  he  esta- 
blished himself  in  Berlin,  and  in  the  following  year  was 
appointed  to  the  professorship  which  he  held  until  his  death 
on  January  29  of  this  year. 

It  is  impossible  to  do  more  than  refer  very  briefly  to  the 
writings  of  Rose,  respecting  which  the  author  of  the 
sketch  we  quote  from  remarks  as  follows: — “The writings 
of  Rose  consist  of  his  treatise  on  'Analytical  Chemistry,' 
and  of  a great  number  of  articles  published  in  the  latter 
volumes  of  Gilbert's,  and  then  of  Poggendorff's  Annals. 
In  considering  these  writings,  it  must  be  remembered 
that  they  extend  over  a period  of  nearly  fifty  years.  It  is 
difficult  to  comprehend  the  circumstances  under  which 
works  at  such  a distance  of  time  were  composed,  to 
represent  to  ourselves  the  state  of  science  previous  to  their 
completion.  Each  of  them  must  be  looked  at  from  a 
different  point  of  view,  which  is  ever  changing  with  the 
continued  advance  of  science.  To  judge  of  them  cor- 
rectly, wc  must  bear  in  mind  what  was  known  at  the 
time  when  they  were  wTitten,  as  well  os  that  which  lias 
since  been  discovered  ; we  must  sec  them  neither  as  they 
were  seen  by  the  contemporaries,  nor  as  they  ore  seen  by 


those  of  our  own  times,  but  rather  as  thev  would  U 
regarded  by  a contemporary  who  kept  up  with  the  know- 
ledge of  the  present  day." 

The  writer  then  proceed*  to  notice  in  their  order  some 
of  the  most  important  of  Roae's  labours,  sketching  at  the 
same  time  the  previous  state  of  knowledge  respecting  the 
various  subjects.  We  cannot  follow  the  writer  for  in  this 
part,  but  we  give  a list  of  the  principal  to  which  Row 
devoted  himself.  His  first  important  work  was  hi*  in- 
vestigation of  the  minerals  having  the  crystalline  form  of 
angite,  made  in  the  laboratory  of  Berzelius,  in  1820.  To 
this  succeeded  the  researches  on  titanium,  in  the  progrtu 
of  which  he  discovered  that  rutile,  brookite,  and  ansuw, 
though  belonging  to  different  systems  of  crystallisation, 
consist  essentially  of  titanic  acid,  and  thus  established 
the  first  instance  of  trimorphism  in  bodies  having  the 
same  chemical  constitution.  Several  other  discoveries  i 
isomeric  states  of  bodies  were  made  in  the  same  coarse  of 
investigations.  A series  of  papers  on  the  compounds  of 
phosphorus  w'ith  hydrogen  and  oxygen  form  another 
of  Rose's  most  important  contributions  to  chemical  know- 
ledge. The  publication  of  these  extended  over  twenty 
years,  for  it  was  Rose's  habit  to  rettfln  a subject  in  ki» 
thoughts  for  many  years,  and  publish  his  investigation? 
from  time  to  time,  while  in  the  intervals  he  was  occupit-i 
with  other  works.  Another  subject  which  long  occupied  hi* 
thoughts  was  the  chemical  decompositions  produced  Ht 
water,  which  he  made  a study  of  a most  extended  cha- 
racter. Next  may  be  mentioned  his  researches  on  dn 
Tantulitcs,  which  resulted  in  the  di»covery  of  Niobium 
and  Fclopium,  the  latter  of  which  he  subsequently  dis- 
carded as  a separate  element. 

Throughout  his  life,  Rose  was  a firm  supporter  of  the 
atomic  system  introduced  by  Berzelius,  and  hi*  la**, 
paper,  " On  a New  Series  of  Metallic  Oxides published 
last  year,  came  of  some  investigations  undertaken  to 
confirm  the  views  of  Berzelius. 

The  reputation  of  Rose  will  naturally  rest  upon  hi* 
great  work  on  analytical  chemistry.  The  first  edition 
(1829)  of  this  work  exhibited  the  earliest  attempt  at  1 
systematic  plan  of  qualitative  analysis.  From  it*  in t 
appearance  the  work  was  eminently  successful,  and  it  ho* 
been  extended  in  subsequent  editions,  until  it  now  form* 
the  moat  complete  treatise  on  analysis  in  existence.  Toe 
last  work  Rose  was  engaged  upon  was  an  abridgment,  ter 
which  a number  of  new  experiment*  were  being  made. 
This  work  is  partly  printed,  and  some  of  the  proof-sheet* 
were  examined  by  the  author  on  his  death-bed. 

Personally,  Rose  was  a most  amiublc  and  liberal  man 
liis  students  and  assistant*  were  his  friends,  and  arm 
constantly  invited  to  hi*  house.  He  never  made  use  of 
his  students  to  perform  the  drudgery  and  routine  of  hi* 
private  researches.  He  seems  even  to  have  disliked 
receiving  fee*  for  his  instruction.  His  lectures  were  ilius- 
t rated  in  the  simplest  manner,  and  for  most  of  his  expen- 
ments  ho  required  only  an  ordinary  test-tube.  Hi*  du- 
liko  to  display  gave  rise  to  the  story  that  after  his  assistant 
had  caused  the  tarnished  spirit-lamps  to  be  brightened, 
the  Professor  was  found  busily  employod  in  rertoviflg 
them  to  their  former  dingy  hue.  “ He  could  not  talk," 
he  said,  “ amid  so  much  glitter."  And  with  this  iWJ 
we  must  conclude  a very  bald  abstract  of  Professor  Dona's 
interesting  sketch. 


NOTICES  OF  PATENTS. 


Communicated  by  Mr.  Vacokax,  Patent  Aoext,  54,  CbA&mr? 

l/uie,  W.C. 

Grants  of  Provisional  Protection  for  Six  Months. 
2801.  William  Lingham  Lees,  Aston,  near  Birmingham. 
Warwickshire,  “ A new  or  improved  composition  of 
cement  for  uniting  or  joining  substance*  together,  and  bt 
other  purposes*."— Petition  recurded  November  u,  1864- 
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1817.  Charles  Esplin,  Tyer  Street,  Lambeth,  Surrey, 

M Improvements  in  apparatus  for  regulating  the  supply  of 
gas." — Petition  recorded  November  12,  1864. 

1839.  John  Firth,  Sheffield,  Yorkshire,  " Improvements 
in  the  manufacture  of  steel  and  iron.”— Petition  recorded 
November  14,  1894. 

2762.  Arthur  Field,  Lambeth  Marsh,  Surrey,  " Im- 
provements in  the  manufacture  of  nightlights.” — Petition 
recorded  November  7,  1864. 

1786.  William  Edward  Newton,  Chancer)'  Lane,  Middle- 
sex, “An  improved  filter  or  press.” — A communication 
from  Louis  Pierre,  Robert  de  M assay,  and  Louis  Robert 
de  M asaav,  Rue  St.  Sebastien,  Paris,  France. — Petition 
recorded  November  9,  1864. 

1794.  John  McCall,  Houndsditch,  London,  and  Bcvan 
George  Sloper,  Walthamstow,  Essex,  " Improvements  in 
preserving  fresh  meat,  poultry,  game,  or  fish,  and  in  vessels 
employed  therein.” — Petition  recorded  November  10,  1864. 

2800.  William  Willis,  Birmingham,  Warwickshire, 

M Improvements  in  processes  for  copying  or  reproducing 
by  the  agency  of  light  drawings,  engravings,  lithographs, 
photographs,  and  written  and  printed  documents.” 

2806.  George  Smith,  Bradford,  Lancashire,  11  Certain 
improvements  in  machinery  or  apparatus  for  drying  or 
desiccating  materials  or  substances  containing  moisture.” 

2816.  Douglas  Symonds  Sutherland,  Great  George 
Street,  Westminster,  “ Improvements  in  machinery  for 
compressing  gunpowder  for  blasting  or  other  purposes, 
and  in  cartridges  for  blasting.” — Petitions  recorded 
November  11,  1864. 

*8*1.  Francis  Adams  Papps,  Bow,  Middlesex,  “Im- 
provements in  malt  liquors  as  tonics.” — Petition  recorded 
November  12,  1864. 

1840.  Jacques  Jules  Renous-C6r6,  Golden  Square, 
Middlesex,  “ Improvements  in  the  manufacture  of 
manure.” 

1842.  Michael  Henry,  Fleet  Street,  London,  “ Improve- 
ments in  the  means  of,  or  appliances  for  treating  bodily 
injuries,  affections,  and  disorders,  when  atmospheric  air  is 
to  be  excluded  from  the  part  affected.” — A communica- 
tion from  Jules  Guerin,  Boulovart  St.  Martin,  Paris, 
France. — Petition  recorded  November  14,  1864. 

2846.  Jean  Joseph  Moutie,  Paris,  France,  “ Improve- 
ments in  treating  benzole  or  its  principal  composing  hydro- 
carbons, such  as  benzine,  toluene,  or  xylene,  applicable 
also  to  the  treatment  of  other  hydrocarbons.” 

2854.  John  Rowley,  Grosvenor  Terrace,  Wells  Street, 
Camberwell,  Surrey,  “ Improvements  in  the  manufacture 
of  printer’s  ink.” 

2856.  Siegerich  Christopher  Kreeft,  Fenchurch  Street, 
London,  “ Improvements  in  the  manufacture  of  iron  and 
steel.” — A communication  from  Jacopo  Bozza,  Naples, 
Italy. — Petitions  recorded  November  15,  1864. 

2858.  Marie  Deatren,  Rue  Lamartine,  Paris,  France, 
“ An  improved  composition  for  painting.” 

2864,  William  Edward  Newton,  Chancery  Lone,  Middle- 
sex, “ Improvements  in  the  manufacture  of  soda.” — A 
communication  from  Auel  Baug,  Paris,  France — Petition 
recorded  November  16,  1864. 

Invention  Protected  by  the  Deposit  of  Complete  Specification. 

2927.  Francois  Pfanhauser,  Winsley  Street,  Middlesex, 
“ An  improved  process  of  tanning.” 

Notices  to  Proceed. 

18x5.  Edward  Young,  Oughtibridge,  near  Sheffield, 
Yorkshire,  “ Improvements  in  drying  and  calcining  iron 
and  other  ores.” — Petition  recorded  July  21,  1864. 

1827.  William  Edward  Gcdge,  Wellington  Street, 
Strand,  Middlesex,  “ An  improved  process  or  means  of 
decongelating  oils.”  A communication  from  Eugdne 
Bernard  and  Eug&no  Perrin,  Faubourg  St.  Martin,  Paris, 
France. — Petition  recorded  July  22,  1864. 

1833.  Dennis  Hall,  Winaford,  Cheshire,  and  August 
Ludwig,  Roosen,  Manchester,  Lancashire,  “ Improvements 


in  the  manufacture  of  salt.” — Petition  recorded  July  23, 
1864. 

1920.  John  Henry  Johnson,  Lincoln’s  Inn  Fields,  Mid- 
dlesex, “ Improvements  in  the  manufacture  of  glazes  or 
enamels  for  pottery  ware.”  A communication  from 
Dominique  Grosjean,  Cossencn,  near  La  Motte,  Benoron, 
France. — Petition  recorded  August  2,  1864. 

1037.  Bernard  O’Connor,  Manchester,  Lancashire,  “ An 
improved  method  of  making  non*  inflammable  plain  and 
twilled  dyed  cotton  fabrics,  called  Jeannett’s  Beetle- twills, 
rolled  shirtings,  fancy  and  striped,  and  spotted  shirtings, 
and  other  cotton  goods,  printed  or  otherwise,  used  for 
lining  dresses  and  making  crinolines.” — Petition  recorded 
August  4,  1864. 

2486.  Charles  Hastings  Collette,  Lincoln’s  Inn  Fields, 
Middlesex,  “ Improvements  in  magneto-electric  machine.” 
A communication  from  Theodore  Faucheux,  Avenue  Tru- 
daine,  Paris,  France. — Petition  recorded  October  10, 1864. 

1479.  John  Ives  Vaughan,  Appleton- in- Widnea,  Lan- 
cashire, “ Improvements  in  the  manufacture  of  resins  and 
resinous  substances,  and  in  the  apparatus  employed  there- 
in, parts  of  such  improvements  being  also  applicable  to 
the  refining  of  coal,  petroleum,  and  bone  oils,  and  also 
paraffine,  and  analogous  acids  and  hydrocarbons.” 

2510.  Frederick  Wilkins,  Oxford  Street,  and  Regent 
Street,  both  in  Middlesex,  “ Improvements  in  apparatus 
for  the  production  of  hydrocarbon  vapour,  and  for  the 
application  of  the  same  to  illuminating  or  heating  pur- 
poses.”— Petitions  recorded  October  11,  1864. 


CORRESPONDENCE. 


Continental  Science. 

Paris,  December  5. 

The  programme  of  the  evening  lectures  to  be  delivered  at 
the  Sorbonnc  has  just  been  issued.  The  literary  series 
commences  this  evening ; the  scientific  lectures  arc  deli- 
vered on  Friday  evenings.  Both  courses  are  open  to  any 
one  applying  for  a ticket,  which  is  furnished  gratuitously. 
Among  the  scientific  lectures  will  be  one  by  M.  Payen,  on 
Gas-lighting  ; one  by  M.  Fernet,  on  Photography ; one 
by  M.  Wurtz,  on  Water;  and  the  last  by  M.  Jamin,  on 
the  Magnet. 

The  Jardin  dcs  Plantes  has  lately  received  a valuable 
collection  of  living  animals  from  South  America,  including 
a large  Anteater,  two  species  of  Rodents  new  in  this 
country,  and  a large  Puma.  Altogether  forty-two  animals 
have  been  presented  by  MM.  Buschental  and  Lasseau,  two 
French  gentlemen  settled  in  Monte  Video,  but  most  of 
them  are  well  known.  One  of  the  Rodents,  here  called 
Viscachet  deserves  particular  mention.  It  is  about  the 
size  of  a rabbit,  and  is  something  like  a chinchilla,  but 
has  not  such  beautiful  fur.  It  seems  to  be  a terribly 
destructive  animal,  but  nature  compensates  for  this  by 
allowing  it  only  to  increase  very  slowly.  The  mother 
suckles  her  offspring  for  eighteen  months,  snd  they  do  not 
arrive  at  maturity  before  they  are  four  years  old.  In  an 
agricultural  point  of  view,  says  M.  Milne- Edwards, 
nothing  can  be  less  desirable  than  the  presence  of  the 
viscache  in  France  ; hut  in  a zoological  point  of  view  they 
are  not  without  interest,  since  they  belong  to  a transition 
type  still  but  imperfectly  known. 

Another  Universal  Exhibition  will  open  here  on  the  1st 
of  March,  1867,  and  remain  open  until  the  20th  of  June. 
This  announcement  concerns  artists  more  than  scientific 
men,  but  may  perhaps  interest  some  of  your  readers. 

Here  is  something  new  from  St.  Petersburg.  On  the 
ist  of  last  month  some  experiment*  were  made  there  with 
a new  method  of  extinguishing  conflagrations.  I might 
have  said  putting  out  fires,  but  that  is  a phraseology 
utterly  unworthy  of  a penny-a-liner.  The  inventor  of 
this  method  dissolves  something  in  the  water  which  is 
pumped  on  the  fire,  and  the  solution  instantaneously 


288 


Miscellaneous — Answers  to  Correspondents. 


{OuatKtL  Ben, 
l Ac.  It,  l*t 


extinguishes  the  Arc.  What  the  substance  is  i*  kept  secret 
at  present,  and  all  we  are  told  is  that  it  it  a white  powder 
having  a strong  smell.  After  the  fire  was  put  out,  the 
partially-burned  wood,  it  is  said,  seemed  to  be  covered 
with  a sort  of  varnish.  Is  the  '*  white  powder  " silicate 
of  soda,  do  you  think  ? Having  in  view  the  difficulty  in 
the  way  of  supplying  the  solution,  the  journals  nere 
suggest  that  some  should  always  he  kept  ready  in  factories 
ana  such  places  to  quench  the  first  violence  of  the  fire, 
which  is  afterwards  to  be  completely  extinguished  by 
common  water. 

Among  recent  inventions  of  some  interest  1 may  mention 
a lamp  for  burning  petroleum  oils  which  does  not  require 
a chimney.  The  inventor  blows  currents  of  air  upon  the 
wick  by  means  of  an  apparatus  driven  by  clockwork,  and 
than  obtains  a smokeless  flame.  The  additional  cost  of 
this  apparatus  is  soon  saved  by  not  breaking  any  glass 
chimneys. 

At  a bitting  of  the  Academy  of  Sciences  at  Vienna,  on 
October  20,  M.  Roue  presented  a list  of  oil  the  papers 
written  on  the  artificial  production  of  minerals.  They 
are  for  the  most  part  of  recent  date.  From  1721  to  1799 
only  fifty-five  memoirs  on  this  subject  were  published, 
while  from  1815  to  the  present  year  734.  have  been  pub- 
lished. Most  of  these  are  by  Frenchmen,  among  whom 
febelmm  and  Gaudin  are  the  beat  known. 

You  will  ace  by  the  Comptee  Rendu t that  M.  I’isani  is 
continuing  bis  account  of  new  Cornish  minerals.  I am 
not  well  acquainted  with  Cornwall,  and  I am  specially 
Ignorant  of  the  whereabouts  of  Sostevlthlel,  which  I read 
here  is|a  parish  in  Cornouaillea,  where  oneof  these  minerals 
was  found. 

AH  good  and  intelligent  Mussulmcn,  we  suppose,  believe 
that  the  coffin  of  Mahomet  is  suspended  in  mid  air  by 
means  of  powerful  magnets— where,  a healthy  credulity 
would  never  ask.  These  are  trying  times  for  faith.  M. 
Plateau,  of  Ghent,  n correspondent  of  the  Academy,  has 
been  at  the  pains  of  calculating  whether  it  would  be 
possible  by  any  arrangement  of  magnets  to  suspend  a 
magnetised  needle  in  the  air  in  a state  of  stable  equili- 
brium without  any  point  of  support;  and  he  announces 
with  regret  (for  he  says  hflo*)  that  he  finds  it  utterly 
impossible.  And  so  the  legend  falls  to  the  ground  where 
the  coffin  itself  (if  it  remains)  has  rested  for  hundreds  of 
years.  Some  people  in  England  will  smile,  I dare  say,  at 
the  reception  of  such  a paper  by  the  Academy  ; neverthe- 
less, more  ridiculous  questions  were  discussed  at  the  Royal 
Society  not  many  years  ago. 


Preserving  Bodies. 

I'o  the  Editor  of  the  Chemical  Nkwb. 

Sin, — Although  the  subject  is  foreign  to  those  usually 
discussed  in  the  Chemical  Nkwn,  you  will  perhaps  allow 
me  to  mention  that  your  Paris  correspondent  in  in  error 
when  he  states  that  it  was  I)r.  Martin  Van  ButcheU  who 
kept  his  two  dead  wives  in  his  bedroom ; this  was  Sir 
John  Price  who  had  the  two  bodies  embalmed,  and  put 
them  up  like  two  statues  one  on  either  aide  of  his  bed. 
Dr.  Van  Hutchell’s  was  a more  scientific  proceeding.  He, 
with  the  assistance  of  two  Medical  friends,  injected  his 
wife  so  that  her  lips  and  checks  kept  a healthy  natural 
colour;  replaced  her  eyes  with  glass  substitute*,  and  then 
put  her  into  a box  filled  with  plaster  of  Paris,  Waving 
only  the  face  exposed.  A pane  of  glass  lot  into  the  box 
or  coffin-lid  allowed  the  face  to  be  seen.  A second  wife, 
as  your  correspondent  states,  insisted  on  the  burial  of  the 
body.  Both  these  stories  will  be  found  in  Phil  arete 
Chaslcs’  " IHr-ffuRi^nu  8iMe  en  Angleterre pp.  63-4, 
from  which  book,  no  doubt,  your  correspondent  quoted. 

It  is  almost  unnecessary  to  add  that  I)r.  Van  Butchcil 
WfUi  a great  celebrity  in  his  day.  He  was  a pupil  of  John 
Hunter,  ami  used  to  ride  about  London  to  visit  his 
patients  on  a horse  covered  over  with  coloured  spots. 

December  3.  I am,  &c.  A Ukakkk. 


Dr.  Morgan's  Method  of  Salting  Meat. 

To  ths  Editor  of  the  Ciibmical  X iw«. 

Sm,— In  your  report  of  the  proceedings  of  the  Chemir*. 
Society  meeting  on  November  17, 1 find  you  represent  at* 
as  stating,  in  reference  to  Dr.  Morgan's  plan  of  mltiag 
meat,  "that  the  quantity  of  salt  might  be  so  mud 
diminished  that  it  became  unnecessary  to  wash  the  meat 
preparatory  to  cooking.’ * 

I beg  to  say  that  I only  expressed  my  belief  that  inch 
was  the  purport  of  Dr.  Morgan's  paper  on  this  subject 
My  impression  in  this  respect  ngretnl  with  that  of  oth« 
gentlemen  present;  but  I now  find,  upon  inquiry,  that 
there  is  some  doubt  whether  that  impression  is  consistent 
with  the  real  facts  of  the  case.  I tin,  &e. 

Bhnj.  IL  Part. 

S,  (Jrny's  Inn  Square. 


MISCELLANEOUS. 

« he >n Uai  Morietr. — The  next  meeting  of  thi« 
Society  will  he  held  on  Thursday  evening  next,  when  tie 
following  papers  will  be  read  " Action  of  Ammonii  w 
Sulpho-chloride  of  Phosphorus,"  Messrs.  Gladstone  wd 
Holmes  ; “ Chemical  Nomenclature  and  Notation,”  Pro- 
fessor Williamson. 

Jfew  it  1*  in  fee  * ant.  — Basic  nitrate  of  bismuth,  when 
applied  to  suppurating  wounds,  has  been  found  to  remove 
all  smell,  and  hasten  the  healing  up.  It  has  been  em- 
ployed in  scrofulous  sores  with  inuen  success. — dreArr 
de  Med.  Mil  it.,  1K63. 

■loyal  Institution  of  (treat  Britain.  — The 

following  is  the  syllabus  of  n course  of  six  lectum 
(adapted  to  a juvenile  auditory)  on  “The  Chemistry  uf  * 
Coal,"  by  Edward  Prnnkland,  r .R.3.,  to  be  delivered  «l 
Christinas,  commencing  December  27  Subjects  of  the 
course:  IIow  coal  is  put  together  by  nature.  Howcui! 
is  taken  asunder  by  man.  Difference  between  powerful 
and  powerless  matter.  Materials  from  which  coal  a 
formed  : — Water,  carbonic  acid.  Elementary  constituent* 
of  coal: — Carbon,  oxygen,  hydrogen.  The  neat  of  coal- 
— How  coal  bums,  and  what  it  produces  when  burnt 
the  glowing  cinders — the  flume — the  smoke— the  uhrt 
The  light  of  coal : — Coal-gas—  coal-oil — paraffine,  4c 
The  colours  obtained  from  coal Mauve,  Magenta,  kc- 
Conclusion. 

t'ooklDic  without  Fin*. — M.  Babinct,  of  the  French 
Institute,  has  laid  Ivcfore  the  Academy  the  result  of  ha 
experiments  in  this  direction.  His  recipe  is  : — Place  tout 
food  in  a black  pot,  cover  it  with  a pane  of  glass,  sed 
stand  it  in  the  sun.  The  water  soon  boils,  and  the  food  i' 
said  to  be  of  better  flavour  than  if  cooked  in  the  ordinary 
way. 


ANSWERS  TO  CORRESPONDENTS. 

*,*  In  publlbliiriR  letters  from  our  Correspondents  w©  do  not  there! 1 
adopt  tha  views  of  the  writers.  Our  Intention  to  Rive  both  mAt*A  * 
question  will  frequently  oblige  us  to  publlxli  opinions  with  which  *t 
do  not  agree. 


V All  St/iforutl  tbrnmumeatiens  are  to  be  addressed  to  the  Bern*. 
<uid  Adin  titevimls  and  Hvsinns  tVmmwiiiraiioiw  to  the  Prousno,  X 
the  Office,  1,  Wlno  Office  Court,  Fleet  Htreot,  London,  E C. 


C.  M.  A.  A— The  communication  is  unsuitod,  and  the  whww 
therefore  boon  returned. 

C.  Fad**.—' llie  Comptu  Rm<l*a  of  the  date  mentioned  contain rf  w 
know  of  tiro  subject,  but  imrtieular*  arc  not  given.  Perhap 
ct»rrCiq*oudciit  enn  favour  us  with  aom©  Mute. 

Hr.  J.  O. — Sir  It.  llrodie  has  shown  that  tho  existence  of  the 
SO « NO«,  4c,,  I?*  very  pidnUo.  It  la  difficult  to  say  hi  thmt 
whiU  chemists  »*cM»*to  rrwVwcting  the  intimate  imnnabti^ 
atom*  of  a compound  lady.  Nearly  overy  oue  holds  a dift*®1 
opinion,  amt,  of  courts,  each  believes  Lis  own. 
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London  Sewage. 


LONDON  SEWAGE. 

Thb  “ water  carriage  " system  of  disposing  of  the  refuse 
of  dwellings  being  now  almost  universal  in  London, and 
the  getting  rid  of  fhe  sewage  almost  a fait  accompli , its 
application  as  manure  involves  the  consideration  of  the 
following  questions  : — 1.  What  amount  of  sewage  is  to 
be  applied  to  land  ? 2.  Where  ean  it  be  used  ? 3.  What 
will  be  the  cost  of  applying  it  to  the  land  ? and  4.  What 
will  be  the  effect  produced  by  its  use  as  manure? 

In  answer  to  the  last  question,  there  is  the  experience 
gained  duiing  many  years  at  Edinburgh,  and  within  a 
shorter  period  ut  Croydon.  There  are  also  the  result*  of 
1 luborate  and  cartful  experiments  made  at  Rugby  by 
Messrs.  Lawcs  and  Gilbert,  under  the  auspices  of  the 
Royal  Sewage  Commission — a resum $ of  which  has  been 
given  in  the  CHEMICAL  New  s of  April  18,  1863.  These 
have  fully  confirmed  the  results  obtained  at  Edinburgh 
by  showing  that  sewage  not  only  supplied  the  place  of 
ordinary  manure,  but  produced  an  increased  amount  of 
crop.  A further  Report  of  this  Commission  is  expected 
to  appear  shortly,  and  any  further  reference  to  these 
results  may,  therefore,  be  deferred  till  then. 

At  Croydon  the  use  of  sewage  was  the  result  of  its 
compulsory  exclusion  from  the  river,  and  the  wisdom 
of  that  measure  has  been  sufficiently  proved  by  the  fact 
that  the  sewage  which  was  formerly  wasted,  has  been 
the  means  of  fertilising  and  improving  150  acres  of  land 
to  such  an  extent  that  its  rent  has  been  increased  one- 
fourth,  yielding  an  income  of  *50 /.  a-ycar  to  the  local 
Hoard. 

At  Carlisle  similar  results  have  been  obtained,  and  the 
land  to  which  sewage  is  applied,  has  been  sublet  at  an 
increased  rental  of  about  400/.  a-year.  At  Edinburgh, 
the  land  to  which  the  sewage  is  applied  was  formerly 
worth  only  58.  per  acre,  and  is  now  assessed  at  21/.  per 
acre  ; ana  the  grass  obtained  from  it  is  worth  from  20 1. 
to  40/.  per  acre  yearly. 

Ret  ween  these  several  instances  of  the  use  of  sewage 
as  manure,  there  aro  some  great  differences  as  to  the 
quantities  applied  per  acre,  the  kind  of  land,  &c.,  which 
are  worthy  of  notice. 

At  Edinburgh,  the  land  to  which  the  sewage  is  applied 
is  for  the  most  part  very  inferior,  much  of  it  having  been 
originally  mere  sand,  and  the  improvement  of  this  land 
must  be  considered  in  a great  degree  due  to  an  actual 
formation  of  soil  by  tho  gradual  deposition  of  humoid 
substances  by  the  sewage.  Some  part  of  the  sewage  is 
applied  to  laud  of  superior  quality,  which  was  originally 
worth  6/.  1 os.  per  acre,  and  now  yields  30/.  per  acre. 
The  only  crop  grown  with  sewage  is  Italian  rye  gross. 
Only  part  of  Edinburgh  being  under  the  " water 
carriage"  system,  it  is  only  the  refuse  from  some  80,000 
of  the  population  which  is  disposed  of  as  sewage.  This 
is  distributed  over  rather  less  than  300  acres  of  land. 

At  Carlisle,  the  land  which  receives  the  sewage  is 
sandy  and  porous,  and  is  altogether  meadow  land-  The 
sewage  from  a 2,000  of  the  population  is  distributed  over 
70  acres  of  land. 

At  Croydon,  the  sewage  from  17000  of  the  population 
is  distributed  over  250  acres  of  loamy  soil,  on  which 
Italian  rye  grass  is  grown. 

At  Rugby,  tho  sewage  of  8000  of  the  population  was 
formerly  distributed  over  about  450  acres  of  loamy  soil, 
generally  of  a heavy  kind ; but  that  practice  has’  been 
abandoned,  and  it  is  now  all  disposed  of  on  some  1 2 or  1 5 
acrc^. 

The  differences  in  the  character  of  the  land  at  these 
places  would  no  doubt  have  considerable  influence  in 
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determining  the  relative  degree  of  deodorisatiou  effected 
by  the  filtration  of  tho  sewage  through  tho  soil,  and  the 
extent  of  tho  nuisance  arising  from  its  use  in  tho  imme- 
diate neighbourhood.  At  Edinburgh  the  smell  from  the 
se  waged  land  is  almost  always  very  offensive;  bat  this  may 
be  due  in  part  to  the  crude  inode  of  application,  and  in 
pat  t,  also,  to  the  slight  absorptive  power  of  the  sandy 
soil,  and  the  large  amount  of  sewage  used  per  acre. 

At  Croydon,  on  tho  contrary,  where  the  land  is  of  a 
more  absorptive  nature,  it  is  stated  that  there  is  no  nui- 
sance arising  from  the  use  of  the  sewage,  and  that  the 
w’nter  flowing  away  from  the  land  is  colourless,  inodorous, 
and  tasteless. 

Adopting  the  assumption  referred  to  last  week,  that 
the  ingredients  of  sewage  valuable  as  manure,  ore  worth 
6s.  per  annum  for  each  individual,  the  following  table 
will  show'  the  proportion  between  these  several  inntunces, 
as  regards  the  distribution  of  the  sewage  : — 

Croy<i>n  RlUilmr^k  Carlyle  Rugby. 

Total  value  of  manure 

constituents  per  acre  . £10  £80  £94  £100 

Number  of  population 

per  acre  ...  68  266  314  333 

In  all  these  instances  the  quantity  of  manure  ingre- 
dients supplied  per  acre  is  very  much  greater  than  would 
be  used  if  they  were  in  a solid  state  as  in  guano,  or  farm- 
yard manure,  &c.  And  wherever  the  application  of 
smaller  quantities  has  been  attempted,  as  at  ltughy,  and 
by  tho  Earl  of  Essex,  at  Watford,  that  practice  has  been 
abandoned,  notwithstanding  the  considerable  outlay  per 
acre  incurred  in  laying  down  pipes  for  distribution,  and 
the  application  of  sewage  has  been  confined  to  a very 
limited  area  relatively  to  the  quantity  of  manure  consti- 
tuents. Its  use  has  also  been  confined  to  meadow  land 
or  Italian  rye  gross,  with  merely  occasional  application, 
in  seasons  of  drought,  to  other  crops. 

These,  then,  arc  the  indications  of  experience  in  the 
use  of  sewage.  On  the  other  hand,  it  has  been  contended 
that  the  use  of  sewage  is  to  be  regulated  by  the  amount 
of  manure  constituents  it  contains,  quite  irrespective  of 
the  extreme  degree  of  dilution,  and  that  something  like 
one-thirtieth  of  the  quantity  used  at  Rugby  would  be 
sufficient  to  supply  to  the  land  as  manure. 

It  must  be  remembered  that  in  the  several  instances 
of  the  use  of  sewage  as  manure,  already  referred  to,  the 
population  of  the  towns  is  comparatively  small,  and  that 
their  situation  is  favourable  for  disposing  of  t lie  sewage 
in  that  manner ; but  if  the  doctrine  of  applying  sewage 
with  the  hose  and  jet,  as  a mere  sprinkling,  be  correct, 
or  even  a remote  approximation  to  the  truth,  the  area  of 
land  required  would  be  proportionately  increased.  At 
the  same  Lime  the  cost  of  distribution  would  l>c  largely 
increased;  and  after  oil,  the  question  would  remain, 
would  farmers  incur  the  out  lay  for  this  purpose,  or  would 
they  take  sewage  at  all  under  the  circumstances?  The 
answer  to  these  important  questions  cannot  be  derived 
from  tho  mere  opinions  of  dilettanti,  enthusiastic  on  the 
subject  of  liquid  manure. 

but  there  is  a more  important  consideration  to  be 
noticed  in  connexion  with  this  point,  as  regards  the  use 
of  London  sewage  as  manure.  The  quantity  of  this 
material  to  be  dealt  with  at  the  places  already  mentioned 
is  trifling  compared  with  that  of  the  London  sewage 
Taking,  for  instance,  the  case  of  Edinburgh,  where 
the  sewage  of  the  largest  population  (80,000}  is  disposed 
of  on  some  300  acres  of  land,  9000  acres  would  be  needed 
according  to  the  above  estimate,  and  taking  the  prospec- 
tive population  of  I/mdonat  alwut  3,000,000,  something 
like  400,000  acres  would  be  required,  or  about  one-sixth 
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of  the  entire  quantity  of  land  under  culture  in  the 
whole  British  Islands.  That  this  conclusion  is  not  ex- 
onerated it  may  be  mentioned  that  it  was  stated  by  0110 
of  the  witnesses  before  Lord  Kobert  Montague’s  com- 
mittee, that  the  sewage  of  London  ought  to  be  sufficient 
for  not  less  than  from  500,000  to  600,000  acres  of  land ; 
and  the  Coal,  Corn,  and  Finance  Committee,  in  their 
report  to  the  Common  Council  of  London,  quote  that 
statement  as  having  been  made  by  a “ competent 
witness  ” ! ! 

From  this  stage,  to  the  notion  of  London  sewage 
becoming  the  source  of  a revenue  of  some  two  or  three 
million  sterling  a year,  the  passage  is  easy.  With  this 
notion  the  aldermanic  mind  seems  to  be  possessed  as  by  a 
nightmure,  and  to  have  become  vigorous  in  denunciation 
of  all  contrary  opinion.  It  is,  indeed,  probable  that  the 
coming  session  of  Parliament  will  show  signs  of  the  dis- 
turbance to  which  many  stolid  and  respectable  citizens 
have  been  subjected  by  the  contemplation  of  long  rows 
of  ciphers,  and  the  immediate  proximity  of  a live  Lord. 
But  amidst  all  these  agitating  influences,  the  practical 
shrewdness  of  the  business  man  crops  out,  and  the  Cor- 
poration of  London,  while  vehemently  declaiming  upon 
the  great  value  of  sewage,  does  not  offer  to  take  its 
application  in  hand,  though  the  privilege  could  no  doubt 
be  obtained  a bargain  ; and  they  expend  their  efforts  in 
buffeting  the  Metropolitan  Board  of  Works,  for  being 
too  precipitate  in  parting  with  this  treasure,  which  they 
fear  to  lose,  but  somehow  have  not  courage  enough 
to  seize. 

Having  thus  pointed  out  briefly  the  general  position 
of  the  subject  at  the  present  time,  as  regards  London,  as 
well  as  the  nature  and  tendency  of  the  knowledge  which 
has  been  acquired  as  to  the  use  of  sewage  as  manure, 
we  purpose  in  another  number  to  consider  the  two  modes 
of  disposing  of  London  sewage,  which  have  assumed  in 
any  degree  a tangible  form — viz.,  that  of  running  it 
down  through  a covered  culvert  to  sands  near  the  sea- 
shore in  Essex,  where  it  would  be  disposed  of  much  in 
the  same  way  as  at  Edinburgh;  and  that  of  pumping  it 
to  the  top  of  Hampstead-hill,  and  distributing  it 
through  a system  of  pipes  over  any  extent  of  land  where 
it  would  be  received. 
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Revision  of  the  Mineral  Phosphates — No.  IV.,  Calaite — 

by  A.  II.  Church,  M.A.t  Professor  of  Chemistry, 

It.  A.  College , Cirencester. 

The  formula  of  calaite  (turquoise)  is  generally  considered 
doubtful ; that  the  blue  colour  of  fine  specimens  of  this 
mineral  is  due  to  the  presence  of  phosphate  of  copper  in 
considerable  proportion,  and  that  compounds  of  iron  and 
manganese  are  also  present  in  small  quantities,  seems  to 
be  allowed.  The  action  of  boiling  water  and  of  alkalies 
upon  calaite  and  the  use  of  ihe  permanganate  test  indi- 
cate that  in  blue  specimens  of  this  mineral  the  cupric 
oxide  is  in  union  with  phosphoric  anhydride,  and  not  as 
hydrate,  and  that  the  iron  exists  almost  wholly  as  a 
ferrous  compound.  Some  green  and  dull  coloured  speci- 
mens contain  evident  traces  of  a ferric  compound,  how- 
ever ; in  the  deep  blue  kinds  the  percentage  of  copper  is 
considerably  increased. 

For  the  purpose  of  analysis  a pure  blue  specimen  from 

Nichabour,  Persia,  was  employed.  Its  harduess  was 
5*5  ; its  density  275.  It  was  subtrauslucent.  The  ex- 


terior, being  of  a paler  tint  and  somewhat  softer  than 
the  mass  of  the  mineral,  was  carefully  removed. 

•675  grm.  of  calaite  lost  ‘0033  grm.  H^O  in  racuo  over  sul- 
phuric acid. 
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,,  *1287  grm.  HaO  on  ignition- 

gave  *005  grm.  SiO? 

,,  *0164  grm.  Fe40, 

,,  *0026  grm.  Mn,04 

,,  *044  gnn.  CntO 

,,  *268  grm.  A14Oj 

..  '34*5  g™.  Mg,P,0, 


These  results  correspond  to  the  following  percentage 
numbirs,  silica  and  hygroscopic  water  having  been 
deducted 


Fe,0  . 

Per  cent. 

. 2*21 

MiijO  . 

• ’J* 

Cu.O  . 

• 5*7 

Al.O,  . 

. 4019 

Pit),  . 

. 32*86 

HjO  . 

• '934 

Per  cent. 

SiO,  . . .74 

Hygroscopic  water  . "49 


too ‘a, 

I have  previously  shown  that  there  arc  good  reasons 
for  believing  the  iron,  manganese,  and  copper  in  calaite 
to  be  present  as  the  normal  phosphates  of  the  protoxides 
of  those  metals.  One  may,  then,  regard  this  mineral  as 
containing  several  phosphates,  or  os  containing  phosphate 
of  aluminium  in  which  a portion  of  the  aluminium  has 
been  replaced  by  the  metals  just  named.  In  cither  cose 
it  will  be  a perfectly  legitimate  process  to  recalculate  the 
percentages  of  alumina,  phosphoric  anhydride,  and  water, 
after  deduction  of  the  ascertained  proportions  of  the 
phosphates  of  iron,  copper,  &c.,  present.  Assuming 
CujPt),  4 uq.  as  the  formula  of  the  normal  cupric  phos- 
phate, and  (FcMn),PO,  + aq.  as  the  formula  of  the  man- 
gano-ferrous  phosphate,  the  amounts  of  metallic  oxides 
found  by  analysis  give  the  following  percentages  of  their 
corresponding  phosphates:— 

Per  cent. 


(FeMn),PO,  + nq.  . . . 4 '89 

C'UjPOj+aq 1047 

The  residual  water,  alumina,  and  phosphoric  anhydride 
correspond  after  these  deductions  have  been  made  to  the 
fallowing  percentage  proportions  :— 

Per  cent. 

A1,0, 3*'°4 

P30; 47*»« 

HjO *0*85 


100*00 

On  comparing  these  numbers  with  the  percentages 
demanded  by  the  simplest  formula  that  suggests  itself, 
a very  close  and  satisfactory  approximation  will  be 
observed : — 


Experiment. 
Al,Oa  . . 31*04 

PjO,  . .47” 

H30  . . 1085 


Theory,  AI~PO«+»q. 
+ Ala  11 1O3. 

3*45 
4699 
20*  56 


too  CO  IOO  OO 

By  recalculating,  on  the  same  principle,  the  older  analyses 
of  calaite,  the  conclusion  to  which  my  results  have  led 
me  is  further  confirmed.  The  formula, 

Al,PO„»q.  + AljH,0„ 

is  no  new  one,  but  previous  analytical  results  seemed 
scarcely  to  warrant  its  acceptance;  the  differences 
between  experiment  and  theory  were  too  great.  The 
proposed  formula  requires  us,  however,  to  regard  the 
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phosphates  of  copper,  iron,  and  manganese  as  intruding 
salts,  not  as  essential  to  the  constitution  of  the  mineral 
itself. 

A few  words  as  to  the  analytical  methods  adopted  may 
not  be  out  of  place.  From  the  hydrochloric  solution  of 
the  ignited  mineral  the  copper  was  precipitated  by  a 
current  of  hydrosulphuric  acid  gas ; the  cupric  sulphide 
obtained  was  dissolved  in  nitric  acid  and  weighed  as 
oxide.  The  filtrate  from  the  copper  solution  was  boiled 
and  oxidised,  and  then  a boiling  solution  of  pure  hydrate 
of  potassium  added  to  it  in  excess.  The  oxides  of  iron 
and  manganese  remained  undissolved ; they  were  washed, 
ignited,  and  weighed,  their  separation  being  afterwards 
effected  by  the  use  of  carbonate  of  barium,  &c.  The 
alumina  and  the  phosphoric  acid  were  subsequently 
separated  by  precipitation  of  the  soda  solution  with  pure 
baryta  water,  &e.;  the  alumina  was  precipitated  by 
sulphide  of  ammonium. 

December  7. 


Preparation  of  Formamide  by  means  of  Formiates  and 
Oxalates , by  M.  LOKIN. 

One  of  the  most  usual  methods  of  preparing  an  amide 
consists  in  making  ammonia  react  on  the  free  or  nascent 
acid  corresponding  to  the  amide,  and  then  decomposing, 
by  heat,  too  ammoniacal  salt  formed.  This  general 
method  has  been  applied  in  several  particular  instances 
to  formamide.  I propose  extending  its  application,  and 
showing  onco  more  that  the  formation  of  this  body  is 
only  apparently  exceptional. 

tormiiitea. — M.  Petersen  obtained  acetamide  by 
causing  hydrochlorate  of  ammonia  to  react  on  acetate  of 
soda ; this  process  serves  equally  for  the  production  of 
formamide.  With amixtureof equal cquivalentsofformiate 
of  soda  and  hydrochlorate  of  ammonia,  assisted  by  the 
action  of  heat,  I obtained  formamide.  The  phenomena 
accompanying  the  production  of  this  body  arc  identical 
with  those  produced  by  tho  distillation  of  formiate  of 
ammonia.  I also  ascertained  that  oxide  of  carbon  is 
produced  at  the  same  time,  about  12  litres  per  100 
grammes  of  formiate,  as  a secondary  product. 

Formamide  may  also  be  obtained,  but  not  so  advan- 
tageously, by  replacing  formiate  of  soda  by  formiate  of 
lime,  and  it  is  not  unlikely  that  all  salts  of  soda  and 
lime  may  serve  for  the  preparation  of  the  corresponding 
amide.  However  that  may  be,  tho  reaction  of  equal 
proportions  of  formiate  of  lime  and  hydrochlorato  of 
ammonia  give  results  deviating  slightly  from  the  pre- 
ceding— it  is,  in  fact,  necessary  to  raise  the  temperature; 
a smaller  quantity  of  gas  is  disengaged  with  greater 
difficulty  ; and  the  proportion  of  formamide  produced  is 
relatively  less  than  that  obtained  with  formiate  of  soda. 
Tho  gas  evolved  was  a mixture  of  carbonic  oxide  and 
hydrogen,  with  traces  of  carbides.  Hydrocyanic  acid 
and  carbonate  of  ammonia  are  also  produced.  A mixture 
of  formiate  of  ammonia  and  chloride  of  calcium  was 
also  tried.  In  this  case  also,  hydrocyanic  acid  and 
carbonate  of  ammonia  arc  formed,  but  only  a small 
amount  of  pure  carbonic  oxide  is  evolved.  These  cir- 
cumstances, and  the  rapidity  with  which  the  boiling-point 
of  the  smnll  quantity  of  liquid  obtained  rises,  make  it 
probable  that  formamide  is  produced  in  this  reaction, 
though  merely  in  traces. 

Oiaimpi. — Various  facts  tend  to  prove  the  close  re- 
lation existing  between  formic  and  oxalic  acids.  Among 
the  se  I will  cite  that  observed  by  M.  Berthelot — the  com- 
plete transformation  of  oxalic  acid  into  formic  acid  and 
into  carbonic  acid,  under  the  influence  of  glycerine,  &c. 


In  confirmation  of  the  proposition,  that  formimide  is 
generated  in  tho  same  way  as  all  tho  other  amides,  is 
the  existence  of  this  body  among  the  products  of  the 
decomposition  of  oxalates  of  nmmonia,  neutral  or  acid, 
under  the  regulated  action  of  heat.  Gerhardt,  in  a re- 
search, which  was  the  continuation  of  a remarkable  work 
by  M.  Balard  on  oxamic  acid,  showed  that  ox&lato  of 
aniline,  in  decomposing,  formed  at  the  same  time  oxani- 
lidc  and  formanilide. 

Following  his  example,  I searched  for  formamide 
among  the  products  given  by  oxalates  of  ammonia. 

I operated  on  these  salts  ary  and  crystallised,  neutral 
or  acid.  Kcjecting  the  portion  of  the  liquid  winch  was 
below  130°,  in  the  distillation  of  each  of  the  liquids 
obtained,  then  finishing  the  distillation  under  slight 
pressure,  and  then  drying  over  sulphuric  acid,  I at 
Inst,  after  a final  distillution  in  partial  vacuum,  obtained 
liquid  presenting  nil  tho  characteristics  of  formamide. 
To  set  aside  all  doubt  ns  to  the  existence  of  this  body  in 
these  reactions,  I purified  end  treated  it  as  follows: — 
Shaking  it  from  time  to  time,  I left  it  for  several  weeks 
in  contact  with  pure,  dry,  powdered  carbonate  of  lead; 
I filtered  it,  then  decomposed  by  a current  of  dry  sul- 
phuretted hydrogen  ; again  filtered,  and  finally  distilled 
in  n vacuum,  all  the  previous  operations  having  been 
made  in  dry  air. 

I afterwards  estimated  tho  last  product  obtained  by 
ammonia.  I found,  moreover,  that,  under  the  influence 
of  potash,  no  oxalic  acid  was  reproduced. 

The  production  of  gas  and  carbonate  of  ammonia  by 
the  regulated  distillation  of  oxalates  of  ammonia,  neutral 
or  acid,  accords  with  the  composition  of  these  salts. 
Though  neutral  oxalate  gives  a very  considerable 
quantity  of  carbonate  of  ammonia,  the  acid  oxalate  gives 
very  little.  And,  as  may  be  foreseen,  the  neutral  oxalate 
gives  very  little  gas,  and  the  acid  oxalates  a considerable 
quantity. 

My  results  are  briefly, — ».  Formamide  is  obtained  by 
distilling  a mixture  of  hydrochioratc  of  ammonia,  and  a 
formiutc,  especially  formiate  of  soda;  2.  To  the  already 
numerous  bodies  produced  by  the  regulated  distillation 
of  neutral  or  acid  oxalates  of  ammonia,  formamide  must 
be  added. — ( ?omptcs  Hendus,  lix.,  788.  64. 


J Researches  on  Hydrocyanic  Acid,  by  MM.  Birssy  and 
Huignkt. 

Hydrocyanic  acid  has  been  so  thoroughly  studied  by 
Gay-Lussac  ; has  been,  since  its  discovery,  tho  object  of 
so  many  remarkable  works,  that  any  further  researches 
on  this  subject  may  possibly  be  regarded  as  superfluous. 
The  subject  has  been,  in  a way,  forced  upon  us,  having 
to  pass  in  review,  for  a new  edition  of  the  Codex,  tho 
various  processes  for  preparing  hydrocyanic  acid,  wo 
were  obliged  to  examine  every  detail,  and  especially 
what  concerned  tho  yield.  As  is  frequently  tho  case  in 
researches  of  this  kind,  the  train  of  experiments  and  the 
necessary  explanations  have  led  us  to  extend  our  work 
beyond  the  limits  originally  assigned  to  it. 

AH  chemists  know  that  Gay-Lussac  was  the  first  (o 
obtain  hydrocyanic  acid  by  a process  which  is  still  ill 
use — a sure  and  easy  process,  consisting  in  decomposing 
cyanide  of  mercury  by  hydrochloric  acid,  passing  tho 
product  on  chloride  of  calcium  and  collecting  it,  thus 
dried,  in  a conveniently  cool  receiver. 

But  it  is  not  so  generally  known  that  the  process  is  by 
no  meutifl  satisfactory  an  to  the  quantity  of  the  product. 
If  we  employ  for  this  preparation  x^6  grammes  of  cyanide 
of  mercury,  and  109*5  gr.,  of  hydrochloric  acid  containing 
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33  percent,  of  real  acid — -quantities  which  correspond 
to  an  equivalent  of  each  of  tlio  two  substances,  and 
which  our  experiments  have  shown  to  be  the  most 
favourable  to  the  yield — we  obtain,  by  following  the 
above  process,  only  about  18  grammes  of  anhydrous 
hydrocyanic  acid — that  is  to  Rav,  only  two-thirds  of  the 
theoretical  quantity  ; for,  according  to  the  equation  — 
llgCy  + HCI  * HgCl  + HCy, — * equivalent, or  *7  grins., 
of  hydrocyanic  acid  should  be  the  result. 

This  difference  can  be  explained  neither  by  the  loss 
of  a small  quantity  of  acid  which  would  have  escaped 
condensation  nor  by  the  production  of  a trace  of  formiate 
of  ammonia,  according  to  the  well-known  equation — 
HC.X  + 4HO  =-  NH»C»HO».HO. 

The  misting  acid  remains  entire  in  the  residue,  whence 
it  may  be  extracted  by  prolonged  distillation.  Hut 
when,  during  this  distillation,  the  fire  is  increased,  in 
order  to  obtain  the  lost  traces  of  tho  acid,  the  temperature 
of  the  residue  gradually  rises,  even  tw  above  ioop,  and 
gradually  reaches  no**.  Much  water  and  very  little 
acid  is  then  produced;  the  chloride  of  calcium  liquifies, 
and  it  becomes  impossible  to  adhere  to  the  first  conditions 
of  the  experiment.*  It  is  only  by  modifying  them,  as 
we  shall  show  further  on,  that  the  whole  of  the  acid, 
represented  by  the  cyanide,  can  bo  obtained  in  an  an- 
hydrous state. 

Tho  obstacle  to  the  disengagement  of  acid  proceeds, 
in  this  case,  from  the  nfliuity  of  the  corrosive  sublimate 
formed — an  affinity  by  reason  of  which  the  acid  is  re- 
tained in  the  solution,  from  which  it  can  only  he  sepa- 
rated by  a relatively  high  temperature;  hence,  conse- 
quently, it  takes  with  it  a considerable  quantity  of  wafer. 
To  overcome  this  difficulty,  it  occurred  to  us  to  odd  to 
tho  other  matters  uu  equivalent  of  hydrochlorulc  of 
ammonia,  which  forms,  with  the  corrosive  sublimate,  a 
stable  combination,  long  known  as  sal  alembroth.  We 
supposed  that,  by  this  combination,  the  influence  of  the 
corrosive  sublimate  on  tho  hydrocyanic  acid  would  be 
destroyed,  that  the  acid  would  he  disengaged  at  a much 
lower  temperature,  taking  with  it  but  a very  small 
quantity  of  water,  and  that  wo  should  thus  be  enabled 
to  collect  tho  whole  of  it  in  an  anhydrous  state,  and 
without  in  any  way  modifying  the  apparatus.  The 
result  has  fully  oiilirmed  our  supposition ; ami  by  this 
means  the  theoretical  quantity  of  95  centiemcs  of  an- 
hydrous acid  is  obtainable.  The  details  of  the  operations 
have  been  given  in  a previous  memoir  (Journal de  Vhar- 
macie  el  de  C'temie,  xlv.,  291). 

These  observations  having  revealed  to  us  a special 
action  of  the  corrosive  sublimate  on  hydrocyanic  acid, 
we  wished  to  complete  this  study  by  more  precise  ex- 
periments, and  investigated  successively  the  action 
exercised  on  water  and  a certain  number  of  compounds, 
by  hydrocyanic  acid.  Tho  results  described  in  I he 
present  memoir  apjieared  to  us  to  be  of  sufficient  interest 
in  tho  history  of  hydrocyanic  acid  to  incut  the  attention 
of  chemists. — Annates  de  Chemie  et  de  Physique,  iii., 
131.  64. 


technical  chemistry. 


Use  of  Petroleum  as  Steam  Fuel  in  place  of  Coal , 
by  B.  H.  Paul. 

Sqm k months  ago  considerable  interest  was  excited  by 
the  announcement  that  very  remarkable  results  hud  been 

* IfaAi  dffletilty  wen  to  have  tmo  recognised  by  Oejr  Luemo  him 
**lf,  fur  he  reooimueedn  th«it  the  operation  should  l>o  »t<  -|>i>o<i  directly 
tho  water  be^in*  to  volatilise,  and  that  tho  residue  .should  bo  used  for 
preparing  an  aqueous  solut  ion  of  prussic  add. — Annaltt  de  ('hernia  et  de 

I’hvutqW,  IXXvtt.  *ud  XCV. 


obtained  in  America  by  the  application  of  petroleum  as 
fuel  for  the  boilers  of  steam  vessels,  and  so  much  im- 
portance was  attached  to  the  subject,  that  a Commivnx, 
was  appointed  by  tho  Government  of  the  Northern  Stiles 
to  inquire  into  this  application  of  petroleum. 

Tho  report  published  by  the  Commission,  as  the  result 
of  their  labours,  was  calculated  rather  to  excite  curiosity 
than  to  afford  satisfactory  information,  and  they  hare 
not,  so  far  as  I am  aware,  made  public  any  further  dau. 
which  would  afford  a means  of  arriving  at  an  opinion 
on  the  subject. 

The  proposal  to  use  petroleum  ns  steam  fuel  in  .«!tif» 
became,  almost  of  course,  a subject  of  consideration  in 
this  country,  and  an  idea  prevailed  that  this  inven- 
tion  might  possibly  supersede  in  importance  all  the 
recent  improvements  connected  with  the  naval  or  mer 
cnntile  marine.  It  was  anticipated  that  not  only  nan] 
warfare,  but  even  navigation  itself,  might  be  completely- 
revolutionised  by  this  invention.  It  was  reasonable 
enough  that  a project  put  forward  with  such  pretension 
as  was  the  cose  in  respect  to  the  use  of  petroleum  as  fuel 
for  steam  vessels,  should  be  considered  in  a country 
where  every  improvement  relating  to  steam  navigation 
is  of  high  importance ; hut  it  is  surprising  that  no  on** 
should  have  disabused  the  public  mind  of  the  erroneous 
impresBions  produced  by  the  statements  as  to  then* of 
jictrolcum  as  fuel ; for  to  any  one  conversant  with  the 
composition  and  characters  of  petroleum,  os  compared 
with  coal,  this  proposed  application  of  it  was  obviously 
absurd. 

lately  little  1ms  been  heard  of  this  project  until  son* 
days  ago  a notice  appeared  in  the  Times,  under  the  bead 
of  “Naval  and  Military  Intelligence,”  that  experiments 
arc  being  conducted  at  the  Woolwich  Dockyard,  with 
the  view  of  testing  the  capability  of  petroleum  to  supfr 
Bede  coni  and  other  fuel  on  ship-board,  &c.  In  this 
notice  it  was  stated  that  the  oil  was  so  utilised  “as  to 
be  equal  for  steam  purposes  to  five  tons  of  coals”!  How 
much  of  the  oil  was  equal  to  five  tons  of  coals  was  uot 
stated,  but  it  may  bo  fairly  supposed  that  any  one  un- 
acquainted with  the  subject  would  infer  that  one  ton  of 
oil  was  meant. 

Now,  what  are  really  the  facts  of  the  case  as  to  the 
comparative  advantages  of  petroleum  and  coal  as  fuel  ? 

In  the  first  place,  one  of  tho  chief  alleged  advanta$u 
of  petroleum  over  roal,  was  tlmt  it  would  lie  in  a small 
compass  and  make  less  demand  upon  space  and  lountgt 
than  coal  does.  Since  with  petroleum  in  the  place  »f 
coal,  two-thirds  of  the  space  now  required  for  fuel  in  a 
steam  vessel  would  he  saved,  steam  ships  might  keeps: 
sea  three  times  as  long  as  ut  present.  Then,  coal  depot* 
would  be  unnecessary  for  steam  packets  011  the  loom: 
lines  of  ocean  navigation  ; and  since  no  stokeis  would  be 
needed  in  using  petroleum,  a whole  army  of  employ^ 
might  be  dispensed  with. 

Now,  the  specific  gravity  of  coal  is  fiom  1*24  or  144 
to  1*6,  while  that  of  petroleum  is  from  0 800  to  o S$o, 
consequently  the  weight  of  a cubic  foot  of  these  miU 
rials  would  be,  respectively,  about  as  follows:— 

lbs.  lb*.  lbs. 

Coal  . .77*4  90  ico 

Petroleum  . % 50  53 

But,  since  petroleum,  being  liquid,  lies  in  a more  coir 
pact  manner  than  coal;  in  estimating  the  spaces occupd 
by  these  materials,  allowance  should  be  made  for  the 
interstices  or  empty  spaces  between  the  lumps  of  coal. 
Taking  this  as  amounting  to  one-third  of  the  whole  bdi 


Cuts* ic* i.  Nkw-V 
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of  a Leap  of  eoa!« — which  is  a liberal  allowance — the 
contents  of  a cubic  loot  would  be  as  follows : — 


lbs 

lbs. 

lbs. 

Coal  . 

• 5* 

60 

70 

Petroleum  . 

. 50 

S3 

— 

So  that  the  spaces  occupied  by  equal  weights  of  coal  and 
petroleum  would  bo  about  os  i is  to  rz  or  r+. 

Then  the  relative  heating  power  of  equal  weights  of 
coal  and  petroleum,  would  depend  upon  their  respective 
chemical  composition,  which  may  be  compared  as  follows 
for  100  parts  : — 

Coal.  Pol  role  uni. 

Carbon  . . . .83  85 

Hydrogin  ....  5 1$ 

Ash,  .... 

100  100 

Accordingly,  the  relative  heating  power  of  equal 
weights  of  coal  and  of  petroleum  would  be  in  the  follow- 
ing ratio : — 

Coal.  Petrutoum. 

Calorific  power  . .1*02  1*50 

And  the  spaces  occupied  by  quantities  of  petroleum  and 
of  coal,  having  equal  heating  power,  would  bt  in  the  ratio 
of  1 to  1*16. 

This  difference  in  favour  of  petroleum  is  in  itself  too 
6mall  to  admit  of  any  advantage  being  gaiutd  in  regard 
to  stowage,  and  it  is  more  than  doubtful  whether  there 
be  any  other  advantageous  difference  between  petroleum 
and  coal  lor  fuel. 

It  must  also  be  considered  how  far  the  difference 
bet  wren  the  prices  of  petroleum  and  00  a 1 would  have 
the  effect  of  neutralising  the  above,  or  any  other 
advantage  to  be  gained  by  the  use  of  petroleum  as  fuel. 
The  price  of  petroleum  varies  from  15/.  to  lot.  per  ton, 
while  that  of  coal  used  for  stcuni  vessels  is  under  1/.  per 
ton  at  any  port  of  the  British  coast,  and  even  at  the 
coaling  stations  in  the  East  it  does  not  exceed  xl.  10s.  to 
3/.  1 os.  per  ton. 

These  considerations  alone  appear  to  me  to  decide  the 
question  as  to  the  practicability  of  using  petroleum  as 
steam  fuel  under  any  possible  circumstances,  for  even  in 
the  case  most  favourable  for  the  comparison  of  petroleum 
with  coal,  the  cost  of  equal  quantities  of  heat  produced 
from  these  materials,  would  be  in  the  ratio  of  15/.  to  4/. 

In  addition  to  this,  the  highly  inflammable  nature  of 
petroleum  must  be  considered.  Its  storage  on  board  a 
ship  would  require  the  uso  of  air-tight  vessels,  and  even 
then  there  might  be  considerable  risk  of  the  production 
of  explosive  mixtures  of  the  petroleum  vapour  and  air. 
But  what  would  be  the  condition  of  a vessel  of  war  pro* 
vided  with  petroleum  as  fuel,  if  a shot  penetrated  the 
vessel  containing  the  petroleum,  and  allowed  it  to  escape 
in  proximity  to  the  boiler  fires? 

Taking  all  these  circumstances  into  consideration,  1 
think  there  cannot  bo  any  doubt  as  to  the  entire  fallacy 
of  supposing  that  petroleum  can  be  substituted  for  coal 
as  fuel ; und  though  this  conclusion  is  sufficiently  evident 
from  the  data  I have  adopted  as  to  price,  &c.(  it  must 
ulso  be  remembered  that  the  tendency  is  rather  to  a rise 
in  the  price  of  this  commodity  thau  otherwise. 
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November  17  and  24. 

Major -General  Sabine,  Prei iden t,  in  the  Chair. 

On  the  above  two  evenings  a paper,  “ On  the  Constitution 
0/  Sea-water  at  Different  Depths  and  in  Different  Latitude*," 


by  Professor  Forchh&mmer,  of  Copenhagen,  was  read.  The 
number  of  elements  hitherto  found  in  sea- water  the  author 
stated  to  be  thirty-one — viz.,  oxygen,  hydrogen,  nitrogen  in 
ammonia,  carbon  in  carbonic  acid,  chlorine,  bromine,  iodine 
in  fuci,  fluorine  m combination  with  calcium,  sulphur  as 
sulphuric  acid,  phosphorus  as  phosphoric  acid,  silicium  as 
silivu,  boron  as  boracic  acid  (discovered  by  the  author  both 
in  sea-water  and  in  sea-weeds),  silver  in  the  PoeiUopora 
aleicornis , copper  very  frequently  both  in  animals  and  plants 
of  the  sea,  lead  very  frequently  in  marine  organisms,  zinc 
principally  in  sca-plants,  cobalt  and  nickel  in  sea-plants, 
iron,  manganese,  aluminium,  magnesium,  calcium,  stron- 
tium, and  barium,  the  latter  two  as  sulphates  in  fucoid 
plants,  sodium,  potassium.  These  twenty-seven  elements 
the  author  himself  had  ascertained  to  occur  in  sea- water. 
The  presence  of  the  next  four  elements — viz.,  lithium, 
cwsiurn,  rubidium,  and  arsenic — has  been  shown  by  other 
chemists.  Of  these  elements  only  a few  occur  in  such 
quantity  that  their  determination  has  any  notable  influ- 
ence on  the  quantitative  analysis  of  sea- water— viz., 
chlorine,  sulphuric  acid,  magnesia,  lime,  potash,  and  soda. 
The  others,  as  far  as  their  existence  has  been  determined 
in  the  sea- water  itself,  arc  found  in  the  residue  which 
remains  after  evaporation  to  dryness  and  re- dissolution  of 
the  salts  in  water.  The  author  next  stated  that,  in  the 
water  of  the  oceau  far  from  the  shores,  the  principal  in- 
gredients always  occur  very  nearly  in  the  same  proportions. 
If  we  assume  chlorine  *=  10c,  the  mean  proportion  of  the 
other  leading  constituents  is  as  follows : — 

Mean  proportion.  Maximum.  Minimum. 
Sulphuric  acid  . 11*89  12*09  11*65 

Lime  . . . 2*96  3*16  *'87 

Magnesia  . . 11*07  11*28  10*95 

All  suits  . . 181*1  181*4  180  6 

These  pi -'portions  apply  only  to  specimens  obtained  at  a 
long  distance  from  shores  or  in  the  open  ocean.  In  the 
interior  of  the  Baltic,  for  instance,  the  proportion  of 
chlorine  to  sulphuric  acid  is  as  100  to  14*97,  to  lime  as 
100  to  7 *48  ; and  the  proportion  of  chlorine  to  all  salts  as 
100  to  225*0.  This  constant  proportion  of  the  different 
constituents  in  the  ocean  depends  evidently  not  upon  any 
chemical  combination  and  affinity  between  the  different 
substances,  but  upon  the  enormous  quantity  of  salts  in  the 
whole  ocean,  which  renders  imperceptible  any  difference 
that  might  otherwise  arise  from  the  different  proportion  in 
which  salts  are  carried  into  the  sea  by  rivers.  It  depends 
besides  on  the  uniform  action  of  the  numberless  organic 
beings  inhabiting  the  ocean,  which  abstract  sulphuric 
acid,  lime,  potash,  and  magnesia  from  the  water,  and 
render  them  insoluble.  The  mean  quantity  of  solid 
matter  in  the  w ater  of  the  ocean  generally  the  author 
found  to  be  34*304  per  loco. 

Relative  to  thin  paper  the  President  in  his  annual 
address  made  the  following  observations  : — This  commu- 
nication forms  a valuable  contribution  to  a great  subject — 
the  history  of  the  sea.  It  contains  a full  and  compendious 
inquiry  into  the  constituents  of  the  water  of  the  ocean, 
divided  into  seventeen  geographical  regions,  each  of  which 
is  studied  separately  from  samples  taken  both  at  the  sur- 
face and  at  various  depths.  An  accurate  view  is  thus 
gained  for  the  first  time  of  the  sea  as  a whole,  and  con- 
clusions of  great  generality  are  obtained.  The  minute 
analytical  processes  follow  ed  in  several  hundred  analyses 
were  so  conducted  as,  in  the  opinion  of  competent  judges, 
to  inspire  entire  confidence-  They  confirm  the  presence 
in  sea-water  of  the  twenty-  five  elements  already  reported 
by  other  chemists,  and  add  two  others,  boron  and  alumi- 
nium, to  the  number.  But  it  is  chiefly  by  the  application 
of  the  data  thus  obtained  to  the  elucidation  of  various 
geographical  problems  of  great  and  general  interest  that 
we  are  led  to  recognise  the  full  importance  of  this  memoir. 
I may  permit  myself  to  notice  one  or  two  of  the  most 
remarkable  of  the  conclusions  established  by  it.  In  the  At- 
lantic the  saline  ingredients  in  the  sea-water  (the  samples 
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Dr.  Boswell  Reid  describes  one  somewhat  resembling 
this,  but  instead  of  having  the  swivel  movement,  it  was 
necessary  to  lift  the  whole  apparatus  and  to  invert  it.  It 
was  in  reality  two  aspirators  ; one  emptied  itself  into  the 
other. 

I>r.  Joule  described  the  process  he  employed  to  harden 
steel  wires  for  magnetic  needles.  The  wire  was  held 
stretched  between  the  ends  of  two  iron  rods  bent  into  a 
semicircular  shape.  The  free  ends  of  the  iron  rods  could 
be  placed  in  connexion  with  a voltaic  battery  by  means  of 
mercury  cups.  Underneath  the  steel  wire  a trough  of 
mercury  was  placed.  When  the  ends  of  the  iron  rods  dip 
into  the  cups  the  current  passes  through  the  wire,  heating 
it  to  any  required  extent.  When  these  ends  arc  lifted  the 
current  is  cut  off,  while  at  the  same  instant  the  heated  wire 
is  immersed  in  the  trough  of  mercury. 


ACADEMY  OF  SCIENCES. 

December  5. 

M.  Damouk  communicated  a memoir  11  On  Collars a new 
hydrated  phosphate  of  alumina,  some  personal  ornaments 
made  of  which  had  been  discovered  in  a Celtic  tomb  in 
Morbihan.  The  stone  is  a species  of  turquoise  of  an  apple* 
reen  colour,  which  appears  to  be  given  by  iron,  and  not 
y copper.  The  mineral  is  transitu  id,  has  a compact 
fracture  like  wax,  is  easily  scratched  with  a file,  forms  a 
white  powder,  ami  has  the  density  a* 50  or  a- 5a.  It  dis- 
engages water  when  heated  to  dull  redness,  decrepitates, 
loses  its  green  colour  and  become*  brown,  apd  is  then  very 
friable.  It  is  infusible  with  the  blow  pipe,  but  borax  and 
microcosmic  salt  dissolve  it  easily  without  colouration. 
The  author  analysed  the  stone,  and  found  the  composition 
answer  to  the  formula, 

AUP+  5//. 

He  considers  that  this  stone  answers  the  description 
given  by  Pliny  of  a stone,  then  called  Callais,  which 
modern  mineralogists  consider  the  Oriental  turquoise, 
hence  named  Callaitc.  No  sources  of  these  minerals  exist 
in  France,  and  the  author  considers  them  both  of  Eastern 
origin. 

M.  Caron  sent  another  memoir  on  the  “ Cementation  of 
Iron  by  6’<ir6ou>c  Oxide  and  by  Contact  with  Carbon,"  and 
this  time  quotes  Dr.  Percy's  experiments  in  support  of 
his  assertion  that  carbonic  oxide  will  not  cement  iron. 
He  still  insists  that  cyanogi  a is  the  active  agent  in  the 
conversion  of  iron  into  steel,  and  quotes  experiments  to 
show  that  carbon  destitute  of  alkalies  has  no  effect  on  iron 
in  contact  with  it.  But  when  an  alkali  is  supplied,  and 
atmospheric  air  admitted,  cementation  is  facilitated. 
Iron  also  heated  with  this  inactive  carbon  in  an  atmosphere 
of  ammonia  is  quickly  cemented. 

M.  Blondeau  presented  a note  “ On  the  Action  of  Nitric 
Acid  on  Cellulose"  In  contact  with  concentrated  nitric 
acid,  cellulose,  says  the  author,  becomes  more  and  more 
charged  with  that  acid,until  it  arrives  at  a product  having 
the  composition  CiaHKjO,02(NO4).  The  product  placed 
in  dilute  acid  undergoes  a new  modification  and  becomes 
soluble  in  nitric  acid,  disengaging  hinoxide  of  nitrogen. 
By  this  decomposition  it  forma  oxalhy  tric  acid  CuH](,Olc. 
This  acid  still  left  in  nitric  acid  further  decomposes.  Bin- 
oxide  of  nitrogen  is  again  evolved,  and  oxalic  acid  remains. 
These  decompositions,  he  says,  illustrate  the  tendency  of 
ail  organic  matter  to  assume  a simpler  and  more  stuble 
form. 

M.  Boutin  communicated  a note  “ On  the  Industrial 
Advantages  to  be  Gained  by  Cultivating  the  Mahonia  Ilici - 
folia."  This  is  the  small  evergreen  shrub  known  in  Eng- 
land as  the  Barberry.  The  author  suggest  that  the  juice 
of  the  beiriesof  this  plant  may  be  used  to  furnish  alcohol, 
of  which  it  will  yield  8 per  cent.,  of  an  agreeable  flavour, 
and  suitable  for  making  liqueurs.  The  wine  made  from 
it  is  acid  und  disagreeable.  Further  than  this,  he  adds 


that  the  pips  when  roasted  made  a drink  very  like  cofftr 
in  taste  and  appearance,  and  quite  as  useful. 
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“ Our  Inheritance  in  the  Great  Pyramid."  By  Profesua 

C.  Pixzzr  Smyth,  Astronomer  Royal  for  Scotland. 

Alexander  Strahan  and  Co.,  London.  1864..  Pp.  40c. 
Tins  book  will  be  read  with  interest  by  the  general 
public,  but  for  the  scientific  reader  it  possesses  unus'is! 
charms,  on  account  of  the  depth  of  its  information,  the 
mathematical  ingenuity  displayed  in  its  leading  argu- 
ments, and  the  interesting  historical  references  to  problr  mi 
in  the  way  of  standard  weights  and  measures,  and  to  the 
discussion  of  metrical  systems  which  have  lately  b«r. 
puzzling  the  House  of  Commons,  the  British  Association, 
and  other  learned  bodies.  The  frontispiece  is  a reductnu 
from  the  excellent  original  photograph  of  Mr.  France 
Bedford,  representing  a good  view  of  the  Great  PyrattH 
of  Jizch,  and  there  is  a coloured  map  of  the  anciwi: 
pyramid -field  in  Egypt,  besides  several  well-executH 
diagrams  illustrating  points  of  construction.  The  work  .* 
dedicated  to  the  late  John  Taylor,  Esq.,  of  London,  wh» 
appears  to  have  devoted  his  life  to  the  study  of  everythin 
relating  to  the  Great  Pyramid,  and  upon  whose  prtvurai 
literary  inquiries  in  the  form  of  the  book  entitled  “Th' 
Great  Pyramid:  why  was  it  built?"  the  argument  <?f 
Professor  Smyth  is  mainly  founded. 

The  work  before  us  sets  out  with  the  discovery  of  a 
remarkable  geometrical  proportion,  viz.,  that  the  height  of 
the  pyramid  (486  feet)  is  to  twice  the  length  of  the 
ft  528  feet)  ns  1 : y 144,  or  very  nearly  in  the  ratio  of  th* 
diameter  of  a circle  to  its  circumference.  Professor  Smyth 
has  reason  to  doubt  the  accuracy  of  the  mcasuremru'" 
stated  above,  and  he  has  corrected  them  to- 

Vertical  height  of  pyramid  . 486- 2 567  feel 

Breadth  of  base 763  8100  „ 

When,  by  the  adoption  of  these  numbers,  the  ratio  come? 
out  exactly 

1 : 3*  *4 1 59. 

or  precisely  the  relation  of  the  diameter  to  the  circumfe- 
rence of  a circle.  Proceeding  a step  further,  the  anther 
shows  that  this  curious  relation  may  be  stated  in  simple; 
numbers,  thus — 

116*5  : 366*0, 

the  latter  figures  suggesting  the  number  of  days  in  a vt-it 
If,  then,  the  base,  multiplied  by  two,  be  divided  into  3# 
equal  parts,  we  arrive  at  the  " primal  metron"  or  a length 
of  about  fifty  inches,  which  Professor  Smyth  consider*  U' 
have  been  the  (larger)  unit  of  measurement  employed  ii- 
the  construciion  of  the  Great  Pyramid,  and  which  > 
exactly  equal  to  To.orrVrnnJ1*1  l^ie  earth’s  axis  of  rotation 

There  are  other  wonders  wrapped  up  in  the  history  c*i 
the  Great  Pyramid  ; for  example,  its  square  base  is  very 
truly  oriented,  or  placed  with  its  sides  facing  north,  south, 
east,  and  west ; the  entrance  is  a narrow  inclined  pass.u*i 
opening  from  the  north  side,  and  above  it  is  an  air  ch*nr.t  I 
for  the  sake  of  ventilating  the  internal  chambers.  Both 
these  straight  channels  have  directions  which  suggest  the 
probability  of  their  having  been  employed  for  astronomic- 
observation,  since  they  point  respectively  to  the  upper  adJ 
lower  culminations  of  the  Polar  star  of  about  4300  yesr* 
ago,  or  B.C.  2500. 

The  object  of  construction  has  been  diligently  sought  fu-. 
and  whilst  evidence  proves  conclusively  that  all  the  other 
inferior  pyramids  in  the  neighbourhood  were  devoted  to  in- 
terment the  corresponding  features  in  this  monster  edifice  ore 
wanting.  There  is  no  doubt  that  this  was  the  first  of  it* 
kind,  and  that  a variety  of  extraordinary  precautions  were 
taken  to  ensure  the  safety  of  its  contents,  and  the  very 
perfection  of  every  part  of  the  building.  The  nigg>  i 
exterior  is  proved  to  bo  the  result  of  the  removal  of  th* 
exquisitely  finished  marble  casing  stones,  the  last  two  J 
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which  have  been  demolished  since  their  discovery,  in  1837, 
by  Colonel  Howard  Vyie,  and  the  apex  of  the  pyramid 
has  been  giadually  knocked  away  until  now  there  is  a 
platform  on  the  top  " large  enough  for  eleven  camels  to  lie 
down.”  However,  regarding  the  interior,  there  is  no  like- 
lihood of  its  having  been  a royal  mausoleum,  as  were  the 
other  pyramids ; the  sarcophagus  is  wanting,  but,  curious 
to  relate,  there  appears  in  its  place  an  elaborately  finished 
porphyry  coffer,  which  has  been  a puzzle  to  scientific  men 
before  and  since  the  days  of  Sir  Isnae  Newton.  From  the  1 
perpendicular  sides,  exactly  regular  form,  and  finished 
workmanship  of  this  mysterious  coffer,  and  absence  like- 
wise of  any  hieroglyphic  inscriptions,  it  has  been  argued 
that  it  must  tell  its  own  talc,  and  that  the  determination 
of  its  precise  dimensions  must  be  a matter  of  vital  import- 
ance. At  page  103  of  Professor  Smyth's  book  the  re- 
corded measurements  of  some  twenty- five  observers  are 
tabulated,  and  it  is  truly  lamentable  to  notice  the  wide 
discrepancies  between  their  several  results.  It  will 
scarcely  be  credited,  for  instance,  that  the  French 
academicians  committed  an  error  amounting  to  nearly  three 
inches  in  taking  the  depth  both  inside  and  outside  ! And 
will  it  be  believed  that  the  great  master  of  calculations, 
the  profound  Sir  Isaac  Newton,  met  in  the  porphyry 
cuff  r a stumbling-block  indeed?  for  wo  find  him  actually 
*•  taking  two  measures  of  the  inferior  and  one  of  the 
exterior ,”  in  order  to  get  at  its  cubical  contents  ! The  best 
measurement  was  that  taken  us  far  back  as  the  year  1638 
by  John  Greaves,  Savilian  Professor  of  Astronomy  in 
Oxford,  corrected  subsequently  by  M.  Jomurd,  which 
makes  the  interior  of  the  coffer  to  be  77*806  x 26*599  x 
34*298-70,982*4  English  cubic  inches.  AVhat  is  this 
measure  ? Why,  exactly  the  cubical  contents  of  four 
British  quarters  of  wheat,  or  70,982*144  English  cubic 
inches — a lost  measure  rediscovered,  says  Mr.  Smyth,  for 
many  have  asked,  ••  What  do  four  quarters  really  make  r ” 
The  chapter  on  " British  Metrology  " is  a carefully 
written  account  embodying  the  history  of  England’s  stan- 
dard weights  and  measures — a narrative  full  of  interest. 
Many  of  our  readers  may  remember  the  pint  being  in- 
creased in  value  by  Act  of  Parliament  under  George  IV., 
and  the  old  proverbial  rhyme — 

A pint's  a pound 

All  the  world  r*tmd, 

w hich  w as  made  to  give  place  to  the  modern  version — 

A pint  of  pure  water 

Is  A pound  and  A-quarter. 

And  old  troy  weight,  according  to  which  “thirty-two 
grains  make  one  pennyweight,”  &c.  And,  many  will 
remember  the  circumstance  of  the  standard  yard  and 
pound  being  lost  in  the  great  fire  which  consumed  the 
Houses  of  Parliament  in  October,  1834.  llow,  that  in  the 
year  following  Francis  Baily  was  entrusted  with  the  recon- 
struction of  the  standards,  and  that  he  reported  of  the 
Exchequer  standard  yard,  “ that  it  was  impossible  to  speak 
of  it  too  much  in  derision  and  contempt ; for  it  had  been 
broken  asunder,  and  the  two  pieces  were  dovetailed 
together  ; but  so  badly,  that  the  joint  was  nearly  as  loose 
as  a pair  of  tongs.”  The  present  standard  yard  is  con- 
sidered by  Professor  Smyth  to  be  short  of  its  true  length 
by  about  one-thousandth  part,  and  he  would  prefer  to 
rely  upon  the  Exchequer  ell,  which,  according  to  Graham 
in  1743,  was  *'  found  to  be  *0494  inch  longer  than  45  such 
inches  as  were  contained  in  the  Exchequer  yard  of  36 
inches,  but  was  in  excess  by  *0075  inch  °f  the  Royal 
Society’s  scale.”  Therefore,  *0494  — *007 5 = *04 19  actual 
excess  ; and  45*0419  modem  inches  are  consequently  equal 
to  45  old  standard  inches,  or  differ  in  the  ratio  of 
1*00093:1.  If,  now,  the  “primal  metron  ” already 
alluded  to  as  having  been  deduced  from  the  measurements 
of  the  Great  Pyramid  be  divided  into  fifty  equal  parts, 
we  obtain  the  smaller  unit,  or  " pyramid  inch,”  which  is 
equivalent  to  1*00069  of  our  present  linear  inches,  and 
must  be, >s  already  shown,  y0«ra£*,WDth  part  of  the  earth’s 


polar  axis.  I11  his  table  of  linear  measures,  page  218, 
Professor  Smyth  returns  the  inch  and  foot,  and  proposes  u 
new  one  of  25  inches  to  be  called  the  “arm.”  This 
length  (a  half  metron)  the  author  imagines  to  have  been 
employed  by  the  Egyptian  artificers  as  a common  rule  of 
convenient  length.  And  it  is  one  which  lias  lately  become 
a favourite  scale  with  the  British  Government ; thus,  the 
new  Ordnance  Survey  niups  are  said  to  be,  but  not  truly,  25 
indies  to  the  mile,  or  one  square  inch  to  an  acre.  Pro- 
fessor Smith  says  : — ■“  It  is  truly  of  the  proportion  of 
sr  Amth  °f  nature ; and  that  gives,  on  the  British  measure, 
25*344  inches  to  one  mile,  and  roi8  inches  to  an  acre  as 
the  scale  of  the  maps.”* 

In  reviewing  the  French  metrical  system  (the  introduc- 
tion of  which  hns  of  late  been  strongly  advocated),  Pro- 
fessor Smyth  conceived  it  to  be  founded  upon  a false  and 
uncertain  basis.  The  usual  definition  of  a metre  is  that 
it  shall  be  equal  in  length  to  jT^oV.ctfoGi  of  a quadrant  of 
the  earth’s  surface  !”  Now*  it  has  lately  been  shown  by 
M.  dc  Schubert  41  that  the  earth’s  equator  is  not  a true 
circle,  but  a rather  irregular  curvilinear  triangle,  so  that 
it  has  many  different  equatorial  axes,  and  therefore  also 
different  lengths  of  quadrants  in  different  longitudes.” 

Admitting  the  advantages  of  a decimal  system,  but 
rejecting  the  French  code  for  the  reason  just  now  intrigued, 
our  author  insists  upon  the  importance  of  taking  a small 
measurement  as  the  unit,  and  quotes  the  evidence  of  Sir 
William  Armstrong  and  Mr.  Whitworth  us  supporting 
his  opinion  in  favour  of  a standard  inch,  .Sir  William 
Armstrong  said  at  the  Newcastle  meeting  of  the  British 
Association  that  “ in  the  EUwick  works,  us  well  ns  in 
some  other  large  establishments  of  the  same  description, 
the  inch  is  adopted  as  the  unit , and  all  fractional  parts  are 
expressed  iu  decimals.”  And  Mr.  Whitworth  in  his 
examination  before  the  Lords'  Committee  in  1855,  exhi- 
bited an  inch  measure,  with  an  apparatus  for  testing  its 
length  to  the  millionth  of  an  inch  ; and  insisted  on  “ the 
greater  importance  to  all  who  are  engaged  in  the  mechani- 
cal arts  to  have  a standard  foot  and  a standard  inch,  than 
to  have  a standard  yard.” 

After  giving  a full  description,  in  several  chapters,  of 
the  points  of  construction  and  remarkable  coincidences 
involved  in  the  Great  Pyramid,  Professor  Smyth  (ut  p. 
302)  commences  a most  interesting  account  of  the  difficul- 
ties experienced  by  Francis  Baily,  Troughlon,  Kater,  the 
Rev.  R.  Sheepshanks,  and  others,  in  their  attempts  to 
| construct  tho  modern  standards;  these  failures  have  arisen 
from  the  alterable  nature  of  the  materials  employed,  und 
1 the  objection  is  fairly  met  by  the  author  in  his  proposal  to 
select  porphyry,  or  other  hard,  fused,  and  durable  rock  for 
the  manufacture  of  these  scales.  The  first  standard  of  F. 
Baily  was  of  drawn  brass  tube,  and  was  condemned  in  the 
short  space  of  fifteen  years  as  having  altered  its  size. 
From  wrought  metal,  which  is  always  seeking  to  recover 
itself  from  the  strains  of  the  hammering  or  rolling,  he 
went  to  cust  metal ; and  from  a soft,  flexible  metal  like 
brass,  he  w ent  to  hard  gun-metal,  w ith  on  improved  result, 
but  still  fur  from  perfection.  On  his  death  the  subject 
was  taken  up  by  the  Rev.  R.  Sheepshanks,  who  preferred 
pure  metals  rather  than  allots,  and  had  a great  idea  of 
cast  copper,  notwithstanding  its  softness,  und  the  trouble 
of  preparing  it  in  a sound  state.  The  opinion  of  Professor 
Faraday  was  asked,  and  he  reported,  in  1847,  as  follows: 
— I do  not  see  any  reason  w hy  a pure  metal  should  be 
particularly  free  from  internal  change  of  its  particles,  and 
on  the  whole  should  rather  incline  to  the  hard  alloy  than 
to  soft  copper,  and  yet  I hardly  know  why.  I suppose 
the  labour  would  be  too  great  to  lay  down  the  standard  on 
different  metals  and  substances  ; and  yet  the  comparison 

* It  would  A)>|KM»r  tbi*t  r .Smyth  in,  |ifc«  the  great  Sir  Isaac 

Newton,  uol  Itiinllilile.  The  numbers  ju*l  given  mo  quoted  literally 
from  in  of  the  work  before  us.  but  the  h:trnod  j>ruft«*ur  has 
surely  magnified  the  error  of  the  Ordnance  Survey  uiaj*  tenfold* 
A nought  1*  required  to  be  inserted  next  ufter  the  decimal  point  in 
thoMcoud  instance,  and  their  uuo  scale  become*  1001$  inch 
an  acre. 
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of  them  might  be  very  important  hereafter,  for  twenty 
years  seem  to  do  or  t til  a great  deal  in  relation  to  standard 
measures." 

And  later,  in  1857,  we  find  Professor  Airy  communicat- 
ing to  the  Royal  Society  the  particulars  of  47  bars  of  gun- 
metal,  9 of  brass,  1 of  copper,  9 of  forged  iron,  4 of  cast 
iron,  and  6 of  cast  steel,  then  being  converted  into 
standards  of  British  length-measure;  and  these  constitute 
the  sum  of  what  the  nation  has  to  trust  to  through  future 
time,  the  older  reference  to  natural  standards  having  been 
officially  thrown  overboard.  Vide  " Report  of  Treasury 
Commission  on  Standards,”  March  a8,  1854 : — 11  We  adhere 
to  the  recommendation  (offered  in  1841)  that  no  reference 
be  made  to  natural  elements  for  the  values  represented  by 
the  standards.” 

Professor  Smyth  tells  well  the  story  of  how  the  standard 
pound  weight  of  platinum,  prepared  only  ten  years  ago, 
was  recently  discovered  to  have  become  ‘‘coated  with  an 
extraneous  substance  produced  by  the  decomposition  of 
the  lining  of  the  case  in  which  it  was  preserved.”  But 
for  these  and  many  other  interesting  particulars  we  must 
refer  to  the  original  work. 

On  the  subject  of  heat  and  its  registration,  Professor 
Smyth  has  some  good  ideas.  He  recommends  a division 
of  the  thermometer  scale  into  250  degrees,  ranging  from 
the  freezing  to  the  boiling-point  of  wateT,  and  starting  (like 
the  centigrade  scale)  with  its  zero  at  the  freezing-point. 
8uch  small  degrees  would  surely  be  very  convenient,  ns 
avoiding  fractions  for  all  practical  purposes,  and  would 
carry  out  still  further  the  idea  which  has  no  doubt  served 
to  confirm  the  use  of  the  unmeaning  Fahrenheit  scale  in 
this  country.  The  upper  limit  of  Mr.  Smyth’s  scale  would 
be  ioco°  (=*751°  Fahr.),  or  the  point  at  which  “iron 
becomes  bright  red  in  the  dark,”  according  to  the  “ Natural 
Philosophy  ” of  the  Society  for  the  Diffusion  of  Useful 
Knowledge. 


The  tame  Temperature  According  to  Fite  Different 


Thermometric  Scales. 

Fahrenheit. 

Modified 

Fahrenheit. 

Centigrade. 

Reaumur. 

C.  P.  Smyth. 

deg. 

deg. 

dog. 

dog. 

deg. 

3» 

0 

O 

0 

O 

104 

7* 

40 

3* 

IOO 

122 

90 

SO 

40 

212 

180 

loo 

80 

250 

Space  will  not  permit  of  a more  lengthened  examination 
of  the  contents  of  this  entertaining  book.  If  the  state- 
ments contained  therein  arc  not  actual  facts,  then,  indeed, 
must  they  he  considered  as  a most  remarkable  collection 
of  coincidences.  We  understand  that  Professor  Smyth  is 
about  to  proceed  to  Egypt  to  test  for  himself  the  truth  of 
the  conclusions  drawn  by  himself  and  others,  and  he  will 
be  prepared,  through  the  agency  of  magnesium  and  pho- 
tography, to  lay  open  to  public  observation  the  mysterious 
interior  of  the  Great  Pyramid.  And  wo  may  hope  even- 
tually to  hear  from  the  hero  of  Teneriffc  the  relation  of  his 
successful  travels,  and  see  for  ourselves  the  hidden  recesses 
of  one  of  the  wonders  of  the  world  by  taking  no  more 
trouble  than  is  usually  attendant  upon  a journey  to 
Albemarle-stxeet. 
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Communicated  bj  Mr.  Yacoras,  Patewt  Aomt,  $4,  Chancery 

Lane,  W.C. 

Grants  q f Provisional  Protection  for  Six  Months. 

2484.  James  George  Bechton,  Whitby,  Yorkshire,  “Im- 
provements  in  heating  retort  and  other  ovens  for  the  dis- 
tillation of  shale,  coal,  and  other  substances.”— Petition 
recorded  September  2c,  1864. 

2884.  Michael  Henry,  Fleet  Street,  London,  “ Improve- 
ments in  the  mode  of,  and  apparatus  for,  carbonising  wood 
and  performing  other  operations  in  which  substances  are 


treated  by  flame  or  heat.” — A communication  from  Pierre 
Hugon,  Boulevart  Saint  Martin,  Paris,  France. 

2889.  Septimus  Piesse,  New'  Bond  Street,  Middlesex, 
44  Improvements  in  apparatus  for  creating  and  projectiag 
cold  vapourB.” — Petitions  recorded  November  18,  1 S64. 

2906.  Alfred  Vincent  Newton,  Chancery  Lane,  Middle- 
sex, 44  An  improvement  in  the  manufacture  of  sugar,  tnd 
in  the  machinery  to  be  used  therein.” — A communicate 
from  Charles  Knstaud,  Rue  St.  Sebastien,  Paris,  France. 

Invention  Protected  by  Deposit  of  Complete  Specification. 

3042.  George  Tomlinson  Bousfield,  Loughborough 
Park,  Brixton,  Surrey,  “ Improvements  in  the  nwm- 
facture  of  Illuminating  gns.”  A communication  fr<«n 
William  Elmer,  New  York,  U.S.A. — Petition  recorded 
December  6,  1864. 

Notices  to  Proceed. 

1875.  Jean  Pidrre  Chambeyron,  Rue  de  la  Fideiite,  Fa  a. 
France,  “Certain  improvements  in  preventing oxidatim of 
iron  or  steel.” 

1876.  Jean  Pidrre  Chambeyron,  Rue  de  laFiddlitc,  Puis. 
France,  “ Certain  improvements  in  the  manufacture  ui 
steel.” — Petitions  recorded  July  27,  I864. 

1880.  Elizabeth  Brinson,  Frome,  Somersetshire,  44  Im- 
provements in  envelopes  or  covers  for  bottles  and  jan.”— 
Petition  recorded  July  28,  1864. 

1931.  Charles  Garton,  Bristol,  Somersetshire,  aud 
Thomas  Hill,  Southampton,  “ Improvements  in  mashing 
apparatus.” — Petition  recorded  August  3,  1864. 

1941.  Francis  Cruickshank,  Edinburgh,  N.B.,  “ Im- 
provements in  coatings  for  the  prevention  of  the  fouling  of 
the  bottoms  of  iron  and  other  ships.” — Petition  recorded 
August  4.  1864. 

1963.  Neil  McHaffie,  Broad  Street,  Mile  End,  GlMsr'* 
44  Improvements  in  treating  iron  plates  for  ship-building 
boiler-making,  and  similar  uses,  and  also  wrought  iror.  in 
other  forms  to  render  it  capable  of  resisting  oxidation  ot 
destruction  by  sea  and  other  water,  and  atmospheric  and 
other  corroding  influences.” — Petition  recorded  August 
6,  1864. 

2806.  George  Smith,  Bradford,  Lancashire,  *•  Certain 
improvements  in  machinery  or  apparatus  for  drying  it 
dedicating  materials  or  substances  containing  moisture.’ 
— Petition  recorded  November  n,  1864. 

2927.  Francois  Pfauhauser,  Winsley  Street,  Middled!. 
44  An  improved  process  of  tanning.”— Petition  recorded 
November  23,  1864. 


CORRESPONDENCE. 


Continental  Science. 

Paris,  December  ij. 

A rzw  weeks  ago  I mentioned  the  subject  of  vaccination, 
and  called  attention  to  the  practice  followed  at  Naples 
of  vaccinating  directly  from  the  cow.  The  subject  Hu 
been  seriously  taken  up  here,  and  it  is  estimated  that  1 
good  commercial  speculation  may  be  made  of  it.  A cow. 
it  is  said,  will  produce  100  pustules,  w hich,  at  5 franc* 
each,  will  bring  500  francs,  the  cow  suffering  no  detennn* 
tion  in  value.  The  practice  is  greatly  recommended  by 
the  safety  it  ensures  that  no  other  contagion  will  be  com- 
municated along  with  the  cowpox.  Smallpox  is  rather 
prevalent  in  and  around  Paris,  and  people  are  beeomir.: 
anxious  on  the  subject.  It  is  recommended  here  that  the 
cow  should  be  Taccinated  by  twelve  or  fifteen  small  punc- 
tures around  the  vulva,  a part  the  animal  cannot  get  at 
The  pustules  ripen  about  the  8th  or  12th  day.  The  lymph 
is  too  thick  to  be  got  into  tubes,  but  must  be  taken  on 
glass  plates,  which  can  be  moistened  when  the  matter  u 
wanted.  A good  idea  has  been  started  by  one  doewr 
namely,  that  it  will  do  just  as  well  to  drink  the  milk  i f 
an  infected  cow  as  to  get  vaccinated.  The  doctor  k»* 
made  the  experiment.  He  vaccinated  a cow  on  the  udder 
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Hjid  got  two  good  pustules.  He  then  gave  the  milk  to 
two  infants,  and  afterwards  tried  to  vaccinate  them,  but 
without  success,  while  a third  infant  who  had  had  none  of 
the  milk  was  at  once  inoculated  by  the  same  virus.  He 
recommends  that  young  ladies  who  are  afraid  of  a prick 
with  a lancet  should  drink  a glass  of  milk  every  three  or 
four  years  to  save  them  from  the  small- pox  ! ! 

M.  Schmidt  recently  communicated  to  the  Belgian 
Academy  some  observations  he  made  at  Athens  on  shoot- 
ing stars.  He  has  established  some  numerical  relations 
between  the  number  of  meteors,  the  detonations,  the  falls, 
the  tails,  and  the  colours,  which  may  have  some  interest 
for  your  readers.  He  says  that  the  detonations  and  falls 
are  fewest  when  the  meteors  are  most  numerous— i.s.,  in 
August  and  November.  The  greatest  number  of  stars 
fall  in  May.  Most  tails  are  observed  when  the  meteors 
are  numerous.  Red  and  green  coloured  meteors  are  most 
often  seen  in  summer.  The  author  has  noted  the  colour 
of  5671  meteors;  4300  of  which  were  white,  905  yellow, 
320  red,  and  146  green. 

Some  more  information  about  the  Giessen  Congress  has 
now  reached  me  through  the  pages  of  the  Motiiteur  \ 
Scitntijique,  but  still  intrinsically  very  little.  Most  of  the 
chemical  papers  read— 88  per  cent,  of  the  total  number,  in 
fact — were  on  organic  chemistry,  in  which  department  the 
reporter  is  not  strong  ; so  he  shirks  the  matter,  and,  indeed, 
to  some  extent,  pooh-poohs  modern  organic  chemistry. 

I feel  disposed  to  quote  a portion  of  his  remarks,  for  I 
believe  that  there  are  many  chemists  who  would  agree 
with  the  substance  of  them.  At  one  of  the  sittings,  Dr. 
Hofmann  gave  a resume  of  his  investigations  on  the 
chemical  nature  of  the  aniline  dyes,  and  mentioned  the 
interesting  fact  that  it  was  five-and-twenty  years  ago, 
when  a simple  student  at  Giessen,  that  he  began  his 
researches  on  aniline,  with  little  idea,  I dare  say,  that  they 
would  ever  receive  the  extensions  he  detailed  that  day. 

Some  other  small  matters  deserve  notice.  Boettger 
described  a method  of  writing  on  zinc,  which  may  be 
useful  to  some  of  your  readers,  though  I am  not  certain 
that  the  method  is  new  in  England.  He  takes  one  part  of 
chloride  of  platinum  and  one  part  gum  arabic,  and  dis- 
solves them  in  ten  parts  of  water.  With  the  solution  he 
writes  on  the  zinc,  and  so  obtains  black  characters,  which 
are  unaffected  by  dilute  acids.  When  the  zinc  plate  is 
placed  in  dilute  nitric  acid,  the  parts  not  written  upon  are 
eaten  away,  and  the  writing  stands  out  in  relief.  The 
author  suggested  that  this  was  a good  way  of  making 
garden  labels  for  plants.  The  same  gentleman  exhibited 
some  mirrors  silvered  by  Bothe’s  process.  The  inventor 
makes  use  of  a mixed  solution  of  ammoniacal  nitrate  of 
silver  with  oxytartrate  of  silver — (proportions  not  given) — 
and  the  results  are  said  to  be  very  beautiful.  Dr.  De  Yry 
exhibited  a specimen  of  what  he  called  “ the  sugar  of  the 
future.”  This  is  procured  from  the  juice  of  certain  palms 
growing  in  Ceylon  and  Java,  and  is,  it  seems,  producible 
with  great  ease  in  large  quantities.  Dr.  Frank  described 
the  salt  deposits  at  Stassfurt,  where,  you  will  remember,  a 
bed  of  chloride  of  potassium,  or,  rather,  a layer  containing 
a large  proportion  of  chloride  of  potassium,  is  found  to 
overlie  a deposit  of  chloride  of  sodium.  The  potassium 
salt  is  separated  by  successive  crystallisations,  and  is 
obtained  tolerably  pure,  as  the  English  makers  of  saltpetre 
know*. 

Spontaneous  generation  was,  of  course,  largely  discussed 
at  the  Congress,  and  the  antiquity  of  man  and  the  Nean- 
deithal  skull  were  subjects  frequently  alluded  to.  The 
possessor  of  that  skull  when  alive  could  have  little  idea 
of  the  noise  he  would  one  day  make  in  the  world.  Lastly, 
I may  shortly  mention  the  paper  by  Helmholtz  on  the 
sounds  of  muscles,  which  will  no  doubt  excite  great 
attention,  since  it  serves  to  explain  the  first  sound  of  the 
heart.  The  author  showed  that  the  contractions  of 
muscles  are  attended  with  the  production  of  sound,  by 
which  he  is  enabled  to  determine  the  number  of  vibrations 


in  the  muscle.  You  will,  no  doubt,  have  the  entire  paper 
in  England  soon,  and  will  see  the  importance  of  the  matter 
to  the  physiologist  and  physician. 


MISCELLANEOUS. 

Reward  r.  Levinstein. — This  important  trial  com- 
menced on  Tuesday  last,  before  Vice-Chancellor  Page 
Wood.  The  subject  in  dispute,  our  renders  will  remem- 
ber, is  a patent  for  the  production  of  a blue  dye  granted 
to  M.  C.  A.  Girard.  The  specification  of  this  patent  will 
be  found  below.  It  will  be  in  the  recollection  of  our 
readers  that  an  injunction  was  granted  by  the  Vice-Chan- 
cellor to  restrain  the  defendant  from  making  a blue  aniline 
dye,  which  injunction  was  dissolved  by  the  Lords*  Justices, 
on  the  grounds  that  no  infringement  of  Girard’s  patent  had 
been  proved,  and  that  the  validity  of  the  patent  was  open 
to  dispute.  The  present  is  a trial  without  a j ury  to  establish 
the  validity  of  the  patent,  and  prove  the  infringement  by 
the  defendants.  An  unusual  amount  of  interest  has  been 
given  to  this  trial  by  the  circumstance  that  a number  of 
eminent  French  chemists  have  been  examined  for  the 
plaintiff.  Besides  the  patentees,  MM.  Girard  and  Delaire, 
of  the  French  mint,  MM.  Pertoz,  Cahours,  and  E.  Kopp, 
have  given  evidence,  the  last  in  excellent  English.  Besides 
these,  Drs.  Hofmann  and  Frank  land,  Mr.  Abel,  and  several 
other  London  chemists,  were  examined  for  the  plaintiff, 
whose  case  had  not  concluded  at  the  early  date  on  which 
we  are  compelled  to  go  to  press.  In  our  next  we  Bhall 
give  a succinct  rtsumt  of  the  evidence  on  both  sides.  In 
the  meantime  we  publish  the  specification  of  the  patent 
which  is  the  subject  of  dispute. 

“ Letters  Patent  to  Charles  Adam  Girard,  of  17,  Boulevard 
du  Temple,  Paris,  in  the  Empire  of  France,  for  the 
invention  of  * Improvements  in  preparing  colouring 
matters  for  dyeing  and  printing.' — Partly  a communi- 
cation from  abroad  by  Mr.  Georges  de  Loire,  of  the 
Mint,  in  Paris. 

“ Sealed  the  9th  July,  186  j,  and  dated  the  izth  January, 
1861. 

“ Provisional  specification  left  by  the  said  Charles  Adam 
Girard  at  the  office  of  the  Commissioners  of  Patents, 
with  his  petition,  on  the  nth  January,  1861. 

4t  I,  Charles  Adam  Girard,  of  17,  Boulevard  du  Temple, 
Paris,  in  the  Empire  of  France,  do  hereby  declare  the 
nature  of  the  invention  for  • Improvements  in  preparing 
colouring  matters  for  dyeing  and  printing*  to  be  as 
follows ; — 

“ For  these  purposes  red  aniline  dye  is  purified  and 
mixed  with  a quantity  of  aniline.  The  proportions  which 
I prefer  to  employ  are  about  equal  quantities  of  aniline 
and  of  red  aniline  dye.  The  mixture  is  maintained  for 
several  hours  at  a temperature  between  15J0  and  180? 
(Centigrade),  and  as  nearly  os  possible  to  165  . The  sub- 
stance, which  is  now  violet,  is  boiled  with  a mixture  of 
water  and  hydrochloric  acid.  The  excess  of  aniline  and 
of  red  dye  which  has  not  been  transformed  is  dissolved, 
and  a violet  residue  remains.  This  residue  is  completely 
soluble  in  alcohols,  acetic  acid,  wood  spirit,  and  boiling 
water  slightly  acidulated  with  acetic  acid.  All  these 
solutions  may  be  employed  directly  for  dyeing  violet.  In 
order  to  obtain  the  blue  dye  the  violet  mass  is  boiled 
several  times  with  hydrochloric  acid  diluted  with  a small 
quantity  of  water  and  then  washed  with  boiling  water. 
The  substance  thus  obtained  is  a blue  having  a beautiful 
coppery  lustre.  To  employ  this  colour  In  dyeing  it  is 
sufficient  to  dissolve  it  in  vinegar,  or  alcohol,  or  wood 
spirit,  and  to  dilute  these  solutions  with  a convenient 
quantity  of  water.  I would  state  that  liquids  obtained 
by  treating  the  violet  mass  with  hydrochloric  acid  and 
water  contain,  as  I have  said,  hydrochlorate  of  aniline  and 
red  dye.  They  are  precipitated  by  an  alkali,  and  aniline, 
which  may  be  purified  by  distillation,  is  thus  recovered. 
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" Specification  in  pursuance  of  the  conditions  of  the  Letters 
Patent,  tiled  by  the  said  Charles  Adam  Oirard  in  the 
Great  Seal  Patent  Office  on  the  12th  July1,  i SIS  r . 

“ This  invention  has  for  its  object  improvements  in  pre- 
paring colouring  matters  for  dyeing  and  printing.  For 
these  purposes  I take  red  aniline  dye,  a substance  now 
well  known,  and  which  is  prepared  from  aniline,  or  more 
commonly  from  a mixture  of  aniline  with  its  homologues, 
and  which  may  be  prepared  from  the  homologues  of  aniline, 
and  this  dye  having  been  purified  in  the  usual  manner, 
is  mined  with  a quantity  of  aniline.  The  proportions 
which  I prefer  to  employ  are  about  equal  quantities  by 
weight  of  aniline  or  its  honrmlogue  and  of  red  aniline  dye. 
The  mixture  is  maintained  for  several  hours  (any  about 
five  or  six)  at  a temperature  between  and  lUo1'  (centi- 
grade), and  as  nearly  as  possible  to  i65'-\  The  substance, 
which  is  now  violet,  is  boiled  with  a mixture  of  water  and 
hydrochloric  acid,  say  ten  or  twelve  parts  of  acid  to  one 
of  the  substance,  the  acid  being  mixed  with  a large  quan- 
tity of  water,  and  the  boiling  is  continued  until  the  wash* 
ing  is  complete.  The  excess  of  aniline  ami  of  red  dye 
which  has  not  been  transformed  is  dissolved,  and  a violet 
residue  remains.  This  residue  is  completely  soluble  in 
alcohol,  acetic  acid,  wood  spirit,  and  boiling  water  slightly 
acidulated  with  acetic  acid.  All  these  solutions  may  be 
employed  directly  for  dyeing  violet.  In  order  to  obtain 
the  blue  dye  the  violet  mass  is  boiled  several  times  with 
hydrochloric  acid  diluted  with  a small  quantity  of  water, 
say  ten  parts  of  hydrochloric  acid  of  commercial  strength 
to  one  hundred  parts  of  water,  and  then  washed  with 
boiling  water,  the  boilings  being  continued  until  the 
operation  is  complete,  as  will  be  readily  ascertained  from 
the  appearance  of  the  dye.  The  substance  thus  obtained 
is  a blue,  having  n beautiful  coppery  lustre.  To  employ 
this  colour  in  dyeing  it  is  sufficient  to  dissolve  it  in  con- 
centrated acetic  acid,  alcohol,  or  wood  spirit,  and  to  dilute 
these  solutions  with  a convenient  quantity  of  water.  I 
would  state  that  liquids  obtained  by  treating  the  violet 
mass  with  hydrochloric  acid  and  water  contain  hydro- 
chlorate  of  aniline  and  red  dye : they  are  precipitated  by 
an  alkali,  and  aniline,  which  may  be  purified  by  distilla- 
tion, is  thus  recovered.  I would  also  remark  that,  in 
place  of  first  preparing  a red  dye  and  purifying  the  same, 
a similar  result  may  be  obtained  by  treating  Rniline  with 
reagents,  such  as  arc  ordinarily  employed  to  convert  it  into 
red  dye,  but  using  an  excess  of  aniline,  so  that  the  first 
action  is  to  convert  n part  of  the  aniline  into  red  dye,  and 
then,  the  heat  being  maintained  as  hereinbeforo  mentioned, 
the  excess  of  aniline  converts  the  red  dye  into  the  violet 
substance;  I prefer,  however,  to  conduct  the  process  in 
the  manner  first  described. 

" Having  thus  described  the  nature  of  my  invention,  and 
the  manner  of  performing  the  same,  I would  have  it  under- 
stood that  what  I claim  is  the  treating  red  aniline  dye  with 
aniline  or  its  homologue  so  ns  to  transform  it  into  other 
dyes,  as  hereinbefore  described. ’’ 

Dublin  International  inhibition,  ISAS. — Oil 

Wednesday  evening  last  Sir  Robert  Kane  delivered  a 
lecture  at  the  Society  of  Arts  “ On  the  Recent  Progress 
and  Present  State  of  Industry  in  Ireland,  and  the  Dublin 
International  Exhibition  of  1865.''  The  meeting  was  ex- 
ceedingly well  attended  ; and  the  prospects  of  the  coming 
Dublin  Exhibition  look  remarkably  promising.  We  may 
inform  our  readers  that  the  arrangements  of  classes  will 
be  the  same  as  at  the  London  Exhibition  of  1862.  Class 
A,  section  2,  will  comprise  chemical  and  pharmaceutical 
processes  and  products  generally;  and  a section  of  Class  B 
will  include  philosophical  instruments  and  processes 
depending  on  their  use,  photographic  apparatus,  surgical 
instruments,  &c.  All  these  manufactures,  we  should  hope, 
would  be  well  represented  from  England.  One  of  the 
Committee,  who  has  visited  all  the  principal  seats  of 
industry  on  the  Continent,  has  returned  with  flattering 


promises  of  support  from  the  manufacturers,  and  gnat 
encouragement  from  the  various  governments.  The  build- 
ing, we  may  state,  is  already  approaching  completion:  tsd 
the  Exhibition  will  open  on  Tuesday,  May  9.  A London 
Committee  of  Advice,  of  which  Mr.  P.  L.  8immond«  i» 
secretary,  sits  at  the  house  of  the  Society  of  Arts,  from 
whom  Any  information  that  intending  exhibitors  wi.«h  for 
can  be  obtained. 

Merlons  Case  of  Poisoning-. — We  are  happy  to  be 

able  to  state  that  the  case  of  poisoning  at  York,  relate! 
under  the  ahove  heading  in  our  number  for  December 
has  been  shown  to  lie  simply  the  result  of  an  excew-i n 
dose  of  morphia,  and  not  the  consequence  of  a mistake  00 
the  part  of  Mr.  Hardman's  porter.  I)r.  Proctor,  who  hit 
been  kind  enough  to  forward  us  his  evidence  at  the  inquest, 
made  a post-mortem  examination  of  the  body  and  in 
analysis  of  the  contents  of  the  stomach.  In  the  latter  he 
discovered  no  other  poison  besides  morphia,  which  it  wjs 
known  the  deceased  liud  long  been  in  the  habit  of  taking. 
The  heart  of  the  deceased  showed  sign*  of  fatty  degenera- 
tion, and  the  verdict  was  death  from  that  cause,  accelerated 
by  an  overdose  of  morphia  taken  voluntarily. 

Actoniaa  Prise  Eiih;  of  iOO  bulaea*. — Atten- 
tion is  directed  to  the  following  advertisement,  which 
appeared  in  the  Timer  of  May  28,  1863.  It  will  he  seen 
that  the  latest  period  for  the  acceptance  of  the  essays  U 
fixed  nt  a fortnight  from  the  present  date. 

(Copy.) 

"Royal  Institution  op  Great  Britain,  Alhbuarlc 
Street. — The  ne.tt  Actonian  Prixe  or  Prizes  will  be 
awarded  in  the  year  1865  to  an  Essay  or  Essays  illustrs- 
tive  of  the  Wisdom  and  Beneficence  of  the  Almighty  m 
manifested  in  any  of  the  Phenomena  of  Radiation.  The 
prixe  fund  will  be  200  guineas,  and  may  be  awarded  u a 
single  prize,  or  in  sums  not  less  than  too  guineas  each,  or 
withheld  altogether,  os  the  Managers  in  their  judgment 
should  think  proper. 

" Competitors  for  the  prize  are  requested  to  send  their 
Essays  to  the  Royal  Institution  on  or  before  ten  o'clock 
p.m.,  December  31,  1864,  addressed  to  the  Secretary;  and 
the  adjudication  will  be  made  by  the  Managers  in  April, 
1865.  “ H.  Bence  Jones,  Hon.  Sec.,  R 1. 

" May,  1863.” 


ANSWERS  TO  CORRESPONDENTS. 


*,*  In  publishing  letter*  from  our  Orreqondcntanc  do  not  then’ y 
adopt  the  view*  of  the  writer*.  Our  intention  to  give  U-ih  nidcatf  t 
ueetion  will  frequently  oblige  u«  to  publish  opinions  with  which  vt 
o not  agree. 


%•  All  Editorial  Cotamuntctttions  arc  to  l*  uddream)  to  the  Eiuto*, 
and  Advertisements  and  Bust  nets  Cotnmumetttiuns  to  tin*  rvi.i.LUir.K,  at 
tho  Office,  1,  Wine  Office  Court,  Fleet  Street,  Tendon,  R c. 


leather  Dresser. — There  is  no  work  which  we  can  recommend  you. 
Dr.  Adrians. — It  Is  obviously  only  an  abstract,  but  it  in  all  that  liu 
reached  u». 

J.  Sutcliffe. — It  can  only  bo  procured  In  a volume  with  the  rest  of 
the  rep'dln, 

J.  B Peartf,  Unitol  States  Ar>»y  Laboratory. — There  i*  great  difficult? 
In  procuring  the  work,  but  wo  will  do  our  best  for  our  torroHjvndcar 
J.  J.— Zinc-ethyl,  but  it  mu*t  be  sealed  ru  a tube.  Lead  pyropb»m», 
a powder,  will  do  M well,  and  is  much  more  cjuuly  procured 

JTumy/biluwi.— ' The  material  to  which  you  refer  is  a combination  <4 
cork  raspings  and  India  ruhber.  Yon  am  mistaken  in  »npp.<*lng  the 
latter  to  bo  in  tho  vulcanisod  condition,  for  on  digesting  with  eo*l- 
naphtba  tho  nibtar  is  ctodly  dissolved,  and  its  proportion  nt &y  1* 
ascertained  by  recovering  it  from  the  filnm.il  solution  on  the  evaj *>ra- 
tlnn  of  tho  solvent,  or  indirectly  by  weighing  tho  cork. 

A Umtifr.— - Common  burns  always  contains  lend,  and  sometime*  a 
little  tin,  in  addition  to  copper  and  nine.  The  coni|**itf»n  the  b**l 
*hcot-l>nuM  vmies  from  06  to  70  per  cent,  of  copper,  the  rust  bmag 
zinc.  There  can  lu  no  doubt  that  the  addition  ,>r  in  n does  cwofrr 
increased  strength,  but  there  Is  then  a liability  of  the  alloy  rusting  ty 
exposure  For  further  particulars,  soo  *'  Percy's  Metallurgy,"  VoL  I. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


Kotes  on  the  Platinum  Metals  and  their  Separation 
from  Each  Other,  fly  M.  C.  Lea,  Philadelphia. 

Part  L* 

(Continued  from  paw  x8i.) 

The  reaction  of  the  alkalies  on  the  chlorides  of  iridium 
are  altogether  peculiar.  Upon  the  bichloride  they  exert 
a reducing  effect,  converting  it  into  sesquichloride.  An 
excess  of  alkali  does  not  precipitate  tho  sesquioxide,  but 
seems  to  hold  it  in  solution.  On  the  application  of  heat 
the  sesquioxide  gradually  oxidises  itself  at  the  expense 
of  the  atmosphere,  and  is  then  precipitated  as  deutoxide 
of  iridium,  if  to  the  cold  solution  containing  excess  of 
alkali  an  acid  be  added  in  small  quantity,  an  impure 
sesquioxide  is  precipitated,  in  consequence  of  the  neutrali- 
sation of  the  alkali  which  held  it  in  solution.  But  the 
sesquioxide  thus  precipitated  always  contains  a consider- 
able quantity  of  the  alkali  used.  It  is  very  unstable, 
and  by  the  action  of  the  air  is  rapidly  converted  into 
blue  oxide.  This  is  nearly  all  that  we  know  of  the  ses- 
quioxide of  iridium. 

Under  these  circumstances  it  appeared  tome  desirable 
to  investigate  the  action  of  some  of  the  alkaline  earths 
upon  iridium  solutions,  which,  it  seemed  possible,  might 
throw  a clearer  light  upon  the  relations  of  the  sesqui- 
oxide. 

When  a solution  of  caustic  baryta  is  ponred  over 
iridium  sat  ammoniac,  the  iridium  salt  rapidly  dissolves 
with  a slight  effervescence ; the  solution  presently  be- 
comes comparatively  decolorised,  and  a dark  olive-green 
precipitate  falls.  This  reaction,  it  will  be  observed,  is 
completely  different  from  that  caused  by  potash. 

The  filtrate  from  this  precipitate,  which  ptccipitato  is 
but  small  in  quantity,  still  contains  a large  quantity  of 
iridinm.  If  it  be  exposed  to  heat  as  soon  as  it  is  mode- 
rately warm,  its  dark  olive  colour  changes  almost  sud- 
denly to  an  Isabella  colour,  it  becomes  cloudy,  and  an 
abundant  precipitate  falls,  which,  in  different  experi- 
ments, varies  from  pale  grayish-yellow  to  yellowish  brown. 

It  was  intended  to  submit  both  of  these  precipitates 
to  a rigorous  analysis ; but  the  first  was  obtained  in  too 
small  quantity— a lew  centigrammes  only.  The  second 
substance  was  much  more  abundant  in  quantity.  A 
portion  of  it  was  prepared  with  great  care,  and"  with 
thorough  exclusion  of  air,  to  prevent  any  admixture  of 
carbonate  of  baryta.  But  opon  careful  examination  it 
was  not  sufficiently  homogeneous  in  its  composition  to 
enable  one  to  draw  positive  conclusions  from  an  analysis, 
and  the  intention  was,  therefore,  abandoned.  The’ fol- 
lowing were  the  properties  observed : — 

The  olive  green  precipitate  seemed  to  be  permanent  in 
the  air,  and  contained  no  baryta,  or  at  most  only  traces. 
It  dissolved  in  acids,  leaving,  however,  a trace  of  black 
powder  behind,  and  gave  an  olive-coloured  solution,  in- 
dicating that  the  iridium  was  in  the  condition  of  sesqui- 
oxide. 

The  Isabella-coloured  precipitate  contained  a con- 
siderable quantity  of  baryta.  It  dissolved  in  acids,  and 
gave,  when  freshly  prepared,  also  olive-coloured  solu- 
tions. When  dried  at  in°,  it  was  completely  converted 
into  an  indigo-coloured  mass,  which  dissolved  in  acids  to 
an  intense  blue  solution.  When  allowed  to  dry  at 
ordinary  temperatures,  even  by  exposure  to  tho  air,  it 
was  only  oxidised  in  small  part. 

* Am.  Journ.  SciiMt  and  Arts,  No.  1 it,  Yol.  xjlxtuL 

Yol.  X.  No.  164.— Dicxnsxa  14,  1(64. 


To  observe  the  action  of  potash  on  this  compound,  a 
portion  of  the  Isabella-coloured  precipitate  was  plaoed 
in  a watch-glass,  nnd  a little  caustic  potash  solution  was 
poured  over  it.  In  a few  minutes  a blue  tint  was  ob- 
servable along  the  borders  of  the  solution,  and  by 
exposure  for  a few  hours  the  whole  precipitate  became 
intensely  blue.  IVc  thus  see  that  while  potash  is  capable 
of  reducing  the  bi-  salts  of  iridium  to  seaqui-  salts,  its 
presence  causes  the  sesquioxide  to  take  up  oxygen  from 
the  atmosphere,  with  production  of  bioxide  -,  and  that, 
for  this  action  to  take  place,  it  is  not  necessary  that  the 
sesquioxide  should  be  in  that  anomalous  state  of  solution 
in  alkali,  in  which  it  seems  to  exist  in  solutions  of  bi- 
chloride decolorised  with  excess  of  alkali ; but  that  tho 
bury  tic  compound  here  described,  which  is  comparatively 
mure  permanent  by  itself,  commences  immediately  to 
oxidise  rapidly  when  placed  in  contact  with  potash. 

Other  reactions  of  platinum  metals  with  baryta  are  as 
follows : — • 

Svtqulcbittritlt-  of  Hutlieislum  and  Ammonium 

is  immediately  and  completely  precipitated  by  baryta  in 
the  cold. 

Bichloride  of  BnShenlaiu  and  Ammonium 

gives  no  precipitate  to  tho  cold.  Healod,  it  turns 
yellowish-brown,  and  becomes  turbid.  This  turbidity 
is  completely  removed  by  tho  addition  of  a large  excess 
of  the  precipitant.  If  the  baryta  have  been  added  to 
large  exceaa  at  first,  no  turbidity  is  occasioned  by  the 
application  of  heat. 

l*rotocblorlde  of  Palladium  is  precipitated  imme- 
diately in  tho  cold  by  baryta.  The  brownish  yellow 
precipitate  does  not  re-disoolvo  in  excess  of  the  prccipi- 
tunt.  In  this  the  reaction  of  baryta  differs  from  that  of 
potash. 

Bichloride  of  Platinum  is  scarcely  affected  by 
baryta  water  in  the  oold.  Heat  immediately  produces 
a dirty  white  precipitate,  the  supernatant  liquid  remain- 
ing of  a yellow  colour. 

He»t|ulchlorlde  of  Rhodium  gives  an  immediate 

light  coloured  precipitate  with  baryta,  which  completely 
redissolves  in  a very  large  excess  of  tho  precipitant,  even 
in  the  cold. 

It  will  be  seen  from  the  foregoing  that  the  reaction  of 
baryta  with  the  platinum  metals  differ  widely  from  those 
produced  by  potash,  and  are  highly  characteristic. 

Two  of  these  solutions  winch  much  resemble  each 
other,  those  of  bichloride  of  ruthenium  and  sesqui- 
chloride of  rhodium,  arc  very  well  distinguished  from 
each  other  by  baryta,  the  former  remaining  for  some 
time  clear,  tho  latter  being  instantly  precipitated.  The 
production  of  a well-marked  precipitate  is  generally  a 
better  test  than  a mere  change  of  colour,  as  produced 
by  potash,  which  has  hitherto  been  considered  the  best 
reagent  to  distinguish  between  these  two  substances. 

The  relations  to  colour  of  the  double  sesquichloride  of 
iridium  and  ammonium — 

3NHCl,Ir,Clj  + 3HO, 

are  curious,  and  have  not  been  exactly  described.  It  is 
generally  said  that  its  solution  is  olive  green  by  reflected, 
and  reddish  by  transmitted  light.  The  following  is  a more 
correct  description : — 

A dilate  solution  of  the  salt  is  always  olive  green, 
whether  seen  by  reflected  or  transmitted  light.  If  it 
appears  red  by  transmitted,  when  very  dilute,  this  caa 
only  arise  from  the  presence  of  bichloride  of  ruthenium, 
or  sesquichloride  of  rhodium. 

As  its  concentration  increases,  it  gradually  acquires  a 
red  colour,  visible  by  both  reflected  and  transmitted  light, 
but  more  conspicuous  by  ths  latter.  A very  strong 
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solution  is  almost  opaque  to  transmitted  rays ; by  dilu- 
tion passes  to  a deep  wine  red.  This  wine  red  solution 
is  by  reflected  light  olive  green,  but  with  a distinct  tinge 
of  red.  Nor  has  it  before  been  remarked,  I believe,  that 
the  crystallised  salt  exhibits  the  same  dichlorisui.  The 
crystals  are  deep  green,  by  reflected  light  almost  black. 
When  placed  so  that  light  can  strike  through  a dihedral 
angle,  its  colour  is  ruby  red. 

strong  and  weak  solutions  of  this  salt  differ  so  much  in 
colour  (in  tint, not  merely  in  intensity)  that  at  first  one  bos 
a difficulty  in  believing  that  they  contain  one  and  the  same 
substance. 

Sew  Hu  the,,  i urn  Reaction. — A »cric9  of  experi- 
ments on  the  reactions  of  the  platinum  metals  are  as  yet 
unfinished,  bat  I take  the  present  opportunity  to  mention 
a new  and  very  beautiful  reaction  of  the  sesquichloridc 
of  ruthenium. 

When  a solution  of  hyposulphite  of  soda  is  mixed  with 
ammonia,  and  a few  Drops  of  solution  of  Ru,Cl,  arc 
added,  and  the  whole  boiled,  a magnificent  red  purple 
liquid  is  produced,  which,  unless  the  solutions  are  very- 
dilute,  is  black  by  transmitted  light.  The  colouration  is 
permanent,  and  the  liquid  may  be  exposed  to  the  air 
without  alteration. 

This  reaction  is  obtained  with  great  case  and  certainty, 
and  will,  1 believe,  be  found  far  superior  to  any  known 
test  for  ruthenium. 

In  order  to  determine  the  limits  of  the  sensibility  of 
this  reagent,  experiments  were  made  with  ruthenium 
solutions  of  different  strengths.  A portion  of  perfectly 
pure  ItUiCl]  was  weighed  out  in  a delicate  balance,  and 
the  following  indications  were  obtained  : — 

With  yAgth  RujClj  bright  rose  purple. 

With  roc'll  and  xg^th,  fine  rose  colour. 

With  juifro'h.  paler,  but  still  perfectly  distinct. 

WithTuArrcth,  the  colour,  though  very  pale,  was  still 
unmistakeably  present. 

Where  the  solutions  are  so  very  dilute  as  these  last, 
the  boiling  must  be  continued  for  some  minutes,  f 

Although  the  sulphocyanide  test  is  very  delicate,  it  is 
not  equal  to  this,  ns  w as  determined  by  a comparative 
trial.  It  is  also  liable  to  the  objection  that  when  em- 
ployed to  examine  mixtures  tho  presence  of  iron  might 
be  confusing.  For  although  the  reaction  of  ferric  salts 
with  sulphocyanide  gives  a different  shade  of  red,  yet  it 
is  to  he  observed  that  the  two  colours  approach  each  other 
considerably  when  much  diluted.  Moreover,  in  using 
tho  sulphocyanide  test,  I find  it  best  to  acidulate  the 
liquid  strongly  with  chlorhydric  acid,  and  to  obtain  a 
chlorhydric  acid  absolutely  free  from  iron,  so  that  it  does 
not  give  the  slightest  colouration  with  the  sulphocyanide. 
It  is  generally  necessary  (in  America,  at  least)  to  pre- 
pare it  for  oneself. 

The  delicacy  of  this  test  docs  not,  however,  constitute 
Its  greatest  vatuo  and  superiority.  The  reactions  of 
ruthenium  arc  remarkably  affected  by  the  presence  of 
iridium ; and  in  proportion  as  this  last-named  metal  is 
present  in  larger  quantity,  the  indications  afforded  by  all 
the  tests  hitherto  known  grow  less  and  less  decided,  and 
some  lose  all  efficacy.  The  test  here  proposed  is  the 
first  known  reagent  that  is  capable  of  detecting  ruthenium 
in  the  presence  of  any  excess  of  iridium.  No  precau- 
tions are  necessary,  and  the  reaction  is  always  obtained 

1 When  tho  presence  of  ruthenium  In  very  small  quantity,  or  in 
very  dilute  solution,  in  suspected,  it  is  often  advisable  to  boil  the  solu- 
tion with  a little  chiorhytinc  add,  previous  to  the  application  . f the 
hyposulphite,  sulphocyanide,  or  other  test.  Tho  explanatii-u  of  this 
will  be  given  in  the  second  p*rt  of  this  paper.  With  the  hyposulphite 
test,  the  acidulated  solution  mutt  bo  rendered  alkaline  by  additiou  of 
ammonia  before  heating  Willi  hyposulphite. 


with  the  greatest  facility.  The  iridium  solution  is  to  be 
rendered  alkaline  with  ammonia,  a crystal  of  hyposul- 
phite of  soda  is  dropped  into  it,  and  the  whole  is  boiled 
for  two  or  three  minutes.  If  no  indication  of  a red 
purple  tint  appears  (or,  in  case  of  small  quantities  of 
ruthenium,  a rose  colour),  the  iridium  solution  may  be 
pronounced  free  from  ruthenium4 

It  would  appear  that  there  must  exist  very  beautiful 
purple  and  green  compounds  of  ruthenium,  with  which 
we  arc  at  present  unacquainted.  The  purple  compound 
appears  to  be  produced  in  several  reactions,  and  notably 
iu  that  just  described,  and  in  the  sulphocyanide.  Thero 
can  be  little  doubt  that  sulphur  enters  into  its  composi- 
tion. The  £recn  compound  is  produced  when  a solution 
of  RujClj  is  boiled  with  ferrocyanide  of  potassium. 
Claus  remarks  in  reference  to  this  colouration  that  he 
is  unable  to  explain  its  cause.  It  is,  however,  unques- 
tionably due  to  a compound  of  ruthenium,  and  not  to  the 
production  of  any  prussian  blue  or  green  compound,  for 
I find  that  the  green  reaction  can  be  obtained  in  pre- 
sence of  a large  excess  of  free  ammonia,  together  with 
which  it  is  hardly  necessary  to  remark,  the  last-mentioned 
compounds  could  not  exist.  I propose  to  return  to  the 
subject  of  the  ruthenium  reactions  at  a future  occasion. 

(To  bo  continued.) 
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Thursday,  December  15. 

Frofeetor  A.  W.  Williamson,  Ph.D.,  F.R.S.,  President  t 
in  the  Chair, 

At  this  meeting  there  was  an  unusually  large  attendance 
of  members,  and  the  Society  was  favoured  by  the  presence 
of  Professor  Emile  Kopp  and  other  visitors. 

Dr.  Hermann  Sprcngel  and  Mr.  A.  P.  Tarner  were 
formally  admitted  Fellows  of  the  Society,  and  Mr.  Alex- 
ander Stewart,  Apothecaries’  Hall,  London,  wa » duly 
elected  by  ballot.  The  names  of  Mr.  Alfred  Noble, 
Bristol,  and  Mr.  J.  Carter  Bell,  Manchester,  were  pro- 
posed for  the  second  time,  and  wilt  be  balloted  for  at  the 
next  meeting  ; and  the  names  of  the  following  candidates 
wero  read  for  the  first  time  : — ri*.,  Mr.  Charles  Eastoourt, 
Manchester;  Mr.  Thomas  Porter  Blunt,  13. A.,  Oxon., 
Shrewsbury  ; Mr.  Robert  M ‘Donald  Bosanquet,  Oxford  ; 
Mr.  Nathaniel  Bradley,  Prescot,  Lancashire  ; Mr.  Richard 
Percival,  University  of  Glasgow  ; Mr.  Thomas  Heath  cute 
Windham  ; Mr.  Arthur  Smith,  Loughborough  Hoad, 
Brixlon ; Mr.  Arthur  Vac  her,  29,  Parliament  Street, 
London ; and  Mr.  Francis  Walker,  Sidney  College. 
Cambridge. 

Dr.  J.  H.  Gladstone  then  read  a paper  “ On  the  Action 
of  Ammonia  on  Sulpha- Chloride  of  Phosphorus  t"  which 
describes  the  results  of  experiments  made  by  himself  and 
Mr.  J.  D.  Holmes  in  continuation  of  the  research  com- 
municated on  a former  occasion,  and  printed  at  page  225 
of  the  second  volume  of  the  Society’s  journal.  The 
authors  state  the  sulpho-chloride  of  phosphorus  is 
capable  of  absorbing  four  equivalents  of  ammonia  gas, 
with  production  of  a white  coherent  mass,  which  consists 
of  chloride  of  ammonium  in  admixture  with  a substance  of 
doubtful  composition,  probably  P(NH2)2C1&,  but  which  is 
decomposed  by  contact  with  water  into  hydrochloric  acid 
and  a new  body,  named  thiophosphodiamic  acid,  and 
having  the  formula  P(NII1)-HSG.  The  last-named  sub- 
stance, or  rather  the  aqueous  solution  of  the  crude  pro- 
duct, after  being  neutralised,  has  the  property  of  forming 

; The  seooud  part  of  this  paper  will  contain  an  examination  of  the 
reaction  of  hyposulphite  of  sous,  and  other  reagents,  upon  the  various 
metals  of  tho  platinum  group. 
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flocculent  precipitates  with  a variety  of  metallic  solutions. 
The  most  characteristic  of  these  were  the  cadmium,  sine, 
and  copper  salts,  which  were  submitted  to  analysis,  and 
found  to  be  true  thiophosphodiamates  of  these  metals 
respectively;  and  from  these  numbers  the  composition  of 
the  acid  itself  was  deduced,  since  it  w'as  found  impossible 
to  isolate  the  latter  either  by  digesting  the  silver  precipi- 
tate with  hydrochloric  acid  or  by  decomposing  the  copper 
salt  with  sulphuretted  hydrogen.  The  authors  state  that 
Hugo  Schiff  * had  previously  made  experiments  upon  the 
action  of  ammonia  on  the  sulp ho -chloride,  and  had  cor- 
rectly described  the  physical  changes  ; but,  in  the  absence 
of  analyses,  had  been  led  into  erroneous  speculations 
regarding  tho  nature  of  the  chief  product.  He  predicted 
the  formation  of  sulphosphotriamidc, 

PS'"  \ 

H,  > N, ; 

H,  ) 

but  this  has  not  been  established  by  the  authors'  results. 
If,  instead  of  submitting  the  sulphochloride  of  phosphorus 
to  the  action  of  ammonia  gas,  it  be  brought  into  contact 
with  aqueous  ammonia,  the  water  takes  part  in  the  reac- 
tion, and  there  is  produced,  besides  chloride  of  ammonium, 
the  ammonium-salt  of  another  acid  called  thiophosphamic 
acid,  and  having  the  formula 

P(NHa)H*ft02, 

the  cadmium  and  lead  salts  of  which  were  analysed  for  the 
purposo  of  establishing  its  composition.  The  reaction 
expressing  this  change  was  described  thus  : — 

PC13S 4-  6NH3  + aH.O  = 3NH4C1  + PXH2(NH4),S92. 

The  President,  in  proposing  a vote  of  thanks  to  the 
authors,  remarked  upon  the  complexity  of  the  compounds 
just  described,  and  stated  his  conviction  that  the  Society 
would  be  glad  to  hear  an  account  of  Dr.  Gladstone's 
further  and  unpublished  researches. 

Dr.  Hofmann  inquired  whether  the  authors  had 
examined  the  action  of  sulphochloride  of  phosphorus 
upon  aniline,  the  latter  substance  giving  frequently  rise  to 
the  formation  of  compounds  the  investigation  of  which, 
owing  to  their  superior  crystallising  power,  presented  less 
difficulty  than  that  of  the  corresponding  ammonia  deriva- 
tives. 

Dr.  Odliko  considered  the  authors'  views  to  be  quite 
orthodox ; they  had  a parallel  in  the  formation  of  chloro- 
cyanuramide. 

Dr.  J.  II.  Gladstone  said  that,  although  most  of  his 
precipitates  were  flocculent  and  amorphous,  the  cadmium 
salt  showed  a disposition  to  crystallise.  He  had  not  him- 
self examined  the  aniline  reaction,  but  all  M.  SchifTs 
statements  regarding  the  action  of  ammonia  were  correct. 
His  theory  alone  was  bad,  for  he  had  never  analysed  the 
compounds. 

At  this  stage  of  the  proceedings  the  President  vacated 
the  chair,  which  was  thereupon  taken  by  Professor  Graham. 

The  President  then  delivered  a short  discourse  “ On 
Chemical  Nomenclature  and  Notation."  The  lecturer  com- 
menced by  referring  to  the  unsatisfactory  condition  of 
chemical  nomenclature  at  the  present  time,  when  each 
author  felt  himself  at  liberty  to  adopt  a system  of  his 
own,  which  became  intelligible  to  his  readers’  only  after  a 
careful  study  of  the  formulm  and  critical  examination  of 
the  simpler  equations.  Such  was  the  state  of  confusion 
that  it  was  deemed  advisable  by  the  Council,  during  the 
last  session,  to  appoint  a committee  to  inquire  into  and 
report  upon  the  whole  subject ; and  as  a member  of  this 
committee,  he  felt  somewhat  diffident  in  appearing  before 
the  8ocicty  in  an  individual  capacity.  The  committee 
had  held  a few  meetings  and  made  some  progress,  but  wras 
not  likely  to  bring  its  labours  to  a definite  point.  In  the 
meantime,  being  a teacher  of  chemistry,  compelled  to 
work,  and  now  engaged  in  writing  an  elementary  treatise, 
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he  could  no  longer  forbear  coming  before  a general  meet- 
ing of  chemists  and  asking  their  advice  upon  this  funda- 
mental topic.  That  which  he  now  proposed  to  discuss 
was  not  a novel  system,  but  an  attempt  to  establish  a 
ground  of  general  agreement  upon  which  afterwards  a 
superstructure  might  be  raised.  He  considered  that  the 
introduction  of  new  words  which  had  not  been  adopted 
was  productive  of  much  evil,  and  many  old  words  had 
been  used  with  an  entirely  new  signification,  but  if  a good 
system  of  nomenclature  were  once  devised  it  would  lend 
powerful  aid  to  thought.  Thcr j were,  perhaps,  no  words 
in  use  among  chemists  of  which  the  original  meaning  was 
so  clear  as  the  words  acid  and  base.  They  were  intro- 
duced to  describe  bodies  of  opposite  properties,  which 
were  more  or  less  completely  lost  in  the  salt,  or  compound 
of  acid  and  base.  The  process  of  combination  was,  no 
doubt,  judged  from  the  simple  cases  of  it  which  had  been 
investigated,  and  in  which,  by  the  juxtaposition  of  two 
molecules,  one  molecule  of  the  compound  was  produced, 
thus — 

SO,  + BaO  * S04Ba.  SiO,  + PbO  — SiO,Pb. 
Later  research  showed  that  two  molecules  might,  by  che- 
mical combination,  form  two  molecules  of  the  product. 
Thus — 


C1C1  + HII  = HCl  + HCl. 

In  a similar  manner  we  now  know  that  one  molecule  of 
alcohol  does  not  contain  one  molecule  of  ether  united  to 
one  of  water,  but  that  two  molecules  of  alcohol  are  formed 
by  such  combination.  Several  reactions  originally  sup- 
posed to  be  simple  combinations  have  been  proved  to  be 
cases  of  double  decomposition,  and  Laurent  and  Gerhardt 
have  been  among  the  most  active  of  modem  chemists  in 
advancing  this  method  of  explanation ; but  one  of  them 
fell  into  the  error  of  asserting  that  this  was  universally  the 
case,  and  applied  the  term  acid  to  hydrogen  salts,  gave  the 
name  anhydride  to  acids,  and  left  bases,  however  anhydrous 
they  might  be,  without  a name  ! The  author  denies  the 
right  to  use  a well-established  name  in  any  other  than  its 
original  signification,  unless  the  moat  conclusive  proof  can 
be  advanced  as  showing  that  the  word  will  not  be  again 
wanted  for  its  original  purpose.  Gerhardt  was  no  doubt 
sincere  in  his  belief  that  compounds  of  fundamentally 
opposite  properties,  usually  denoted  by  the  words  ••  acid" 
and  " base,"  did  not  unite  to  form  one  or  more  molecules 
of  a comparatively  neutral  compound  ; and,  thinking  the 
idea  obsolete,  did  not  hesitate  to  adopt  the  word  acid,  and 
use  it  in  a modified  sense  as  part  of  his  own  general  scheme. 
In  illustration  of  the  fuel  that  two  molecules  may  unite  to 
form  one  complex  molecule,  Professor  Williamson  quoted 
the  following  instances  of  direct  combination 


uu  + ui.-UULI*. 
C*H4  + Cl,—  C,H4C13. 
Hg  + Cl2  — lIgCl3. 


I U|  T 1 1.  V- 1 ; 
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SiO,+  KaO  = SiO\Ka.f 
SO,  + (CjHjjjO  « S04 
(C,H4),. 

The  author  conceives  that  the  oxide  of  lead  is  an  active 
base  at  high  temperatures,  because  it  so  readily  passes 
into  the  fluid  condition,  which  is  necessary  to  promote 
contact  with  an  insoluble  acid  body  upon  which  it  is  made 
to  act.  In  the  same  way  water  is  considered  a menstruum, 
and  by  virtue  of  its  Auidity,  and  the  solvent  power  which 
it  is  able  to  exert,  it  brings  the  particles  into  absolute  con- 
tact, so  that  a union  may  bo  effected  which  is  often  other- 
wise impossible,  as  with  tho  so-called  “anhydrides,"  for 
instance,  from  the  fact  of  their  being  in  an  unsuitable  phy- 
sical  condition.  For  these  among  other  reasons  Professor 
V»  illiamsou  believes  that  the  bodies  misnamed  “an- 
hydrides " are  true  acids,  and  asserts  that  the  hydrogen 
salts  cannot  with  propriety  be  called  “acids."  Of  the 
compounds  of  hydrogen  with  chlorine  and  bromine  it 
would  not  be  incoirect  to  say  that  they  have  acid  properties 
without  being  in  themselves  acids;  in  fact,  they  may  be 
viewed  like  most  of  the  know'll  compouuds  of  indifferent 
or  neutral  metals,  which  are  acid  in  their  properties  with- 
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out  being  really  acids.  The  ferric,  stannic,  and  auric 
chlorides  are  in  this  category,  and  the  hydric  chloride  is 
another  normal  salt  of  very  acid  properties.  Add  tails  are 
those  which  contain  in  each  molecule  on  excess  of  acid, 
for  example — 

SjO-Ho.SjO-Kj,  &c.,  are  acid  sulphates  ; 

Cr  ,()tK2  is  an  acid  chromate ; 

P,0,H1  and  P2Q,Na4  are  acid  phosphates. 


Basic  salts  arc  such  as  contain  the  elements  of  a base  added 
to  those  of  a normal  salt ; for  example,— 

PbCVPbO,  and  HgCl„HgO. 

But  the  hUmuthic  oxychloride,  11  iO Cl,  uranic:  ox y sulphate, 
UrO(SO,)j,  aro  not  to  be  called  “ basic  salts.’ ' There  has 
always  been  much  ambiguity  respecting  the  names  applic- 
able to  the  two  chlorides  of  mercury,  that  which  is  soluble 
being  called  sometimes  the  protochloride,  and  at  other 
times  the  bichloride,  accordingly  as  the  atomic  weight  of 
mercury  is  taken  as  ico  or  aoo.  The  author  proposes  to 
get  over  this  difficulty  by  recommending  the  universal 
adoption  of  the  names  employed  in  Gmclin’s  " Handbook 
of  Chemistry/'  and  calling  them  the  " mercurous  ” and 
"mercuric  chloride"  respectively  ; and  for  other  combina- 
tions a similar  nomenclature,  if  generally  introduced, 
would  prove  of  great  advantage.  The  President  then  pro- 
ceeded to  define  the  exact  meaning  of  the  terms  atom, 
molecule,  and  equivalent.  An  " atom  ” is  the  smallest 
quantity  of  an  element,  or  group,  which  can  be  conceived 
to  take  part  in  any  reaction.  The  word  " molecule”  is 
only  used  to  express  the  smallest  quantity  of  an  element, 
radical,  acid,  base,  salt,  or  other  compound,  which  can 
exist  by  itself  out  of  combination.  An  "equivalent”  is 
that  weight  of  a body  which  corresponds,  or  is  equivalent, 
to  one  atom  of  hydrogen,  and  may  be  expressed  in  this 
notation  by  a compound  symbol,  which  shows,  by  a 

Q,N,  C 

figure  below,  the  value  of  its  atomicity,  thus: — - — - 

2 3 4 


are  equivalents  of  oxygen,  nitrogen,  and  carbon  re- 
spectively. A few  examples  will  render  the  application  of 
these  principles  more  intelligible  ; thus  : — 


It  — 

I 

represents  an 

atom  of  hydrogen. 

0 = 

l6 

»* 

„ oxygen. 

N = 

*4 

•> 

„ nitrogen. 

0 = 

12 

,,  carbon. 

t’H,  = 

*5 

it 

,,  methyl. 

I'N  =. 

26 

ft 

,,  cyanogen. 

CtH,  = 

28 

tt 

,,  ethylene. 

JN'H.  = 

18 

tt 

,,  ammonium. 

CO  = 

28 

tt 

t» 

,,  carbonic  oxide. 

BO,  — 

64 

„ sulphurous  acid. 

Hg  •— 

200 

»t 

,,  mercury. 

The  molecules  of  chlorine,  oxygen,  nitrogen,  phosphorus, 
arsenic,  zinc,  mercury,  and  cadmium  are  thus  expressed — 
Cl2,  0,t  Ns,  P4,  A*4,  Zn,  llg,  Cd  ; 
and  the  molecular  formula?  of  radicals  thus — 

NH„  CjH«,  (CHJ*  (CN)a,  (Nil,),. 

Examples  of  molecules  of  bases,  thus — 

II.O,  water,  or  liydrio  oxide 
K.O,  potash,  or  pntossic  oxide 
0u2O,  cuprous  oxide 
CuO,  cupric  oxide 
(NH|)jO,  aminonic  oxide 
BijOa,  bismuthic  oxide 
F«sO„  ferric  oxide 
K2S,  potassio  sulphide 
(C:H5)A  ethylic  oxide 
C:H40,  ethylenic  oxide 
Formula?  denoting  molecules  of  acids,  thus — 

N <0.,  nitrous  acid 
Nj04,  nitric  acid 
1 ,0  S,  iodic  acid 
120-,  periodic  acid 


CO„  carbonic  acid 
SiOJt  silica,  or  silicic  acid 
B .O,,  boric  acid 
(C3IIaO)20.  acetic  acid 
C4H4Oj,  succinic  acid 

Formulae  representing  molecules  of  salts,  thus — 

HNOj,  hydric  nitrate 
Fe(NOa)2,  ferrous  nitrate 
Fe3(NOa)t,  ferric  nitrate 
Fe^SOji,,  ferric  sulphite 
H3S04,  hydric  sulphate 
HKSO|t  hydro-potassic  sulphate 
H^P04,  hydric  phosphate 
AlaCl„,  alurninic  chloride 
HC1,  hydric  chloride 
FeCl.,  ferrous  chloride 
PtCl4,  plntinic  chloride 

With  reference  to  the  list-named  substance,  Profeswr 
Williamson  remarked  that  he  had  not  yet  heard  it  called 
the  " tetrachloride  of  platinum, ” which  chemists  of  the 
Oerhardt  school  were  bound  to  do  in  Order  to  act  con- 
sistently. The  author  continued  his  account  by  displaying 
the  formula?  of  a number  of  minerals,  and  by  showing  the 
application  of  these  principles  to  the  classification  nf  the 
phosphates,  the  numerous  oxides  of  manganese,  and  the 
organo-metallio  bodies;  and  concluded  by  laying  down 
some  good  rules  as  a guide  for  the  use  of  plus  and  minus 
signs,  brackets,  &c, ; and  stated  his  opinion  that  the  order 
of  arrangement  of  the  elements  in  a formula  should  be  case 
of  convenience  only,  thus — 

Ag(XOj)  + C1K 

would  convey  to  his  mind  tho  simplest  expression  of  the 
manner  in  which  argentic  nitrate  was  supposed  to  react 
upon  putassie  chloride  ; and  he  would  use  indifferemir 
the  symbols  KC1,  or  C1K,  as  might  be  most  convenient 
for  tho  purpose  in  view.  The  sign  of  addition,  + should 
never  be  placed  inside  a molecule,  but  be  employed  to 
indicate  that  different  substances  were  added  or  broup.it 
together,  and  lIaSU4  + KNO, 

means  that  98  parts  by  weight  of  hydric  sulphate  are  to 
be  mixed  with  10 1 parts  by  weight  of  poinssic  nitrate,  or 
in  the  proportion  of  their  molecular  weights.  Respecting 
vapour- volume,  chemists  had  already  agreed  to  adopt  ut 
a unit  the  volume  of  16  parts  by  ( weight  of  oxygen,  and 
the  author  found  it  convenient  in  teaching  to  take  an 
absolute  measurement  which  could  be  employed  u a 
starling  point  in  calculations.  Professor  Williamsons 
standurd  volume  is  1119  litres  (or  1 rs  for  all  prartini 
purposes},  which  is  the  bulk  of  16  grammes  of  oxygen  at 
O0C.,  ami  760  millimetres  pressure.  With  the  uid  of 
this  number  ami  the  molecular  weight  of  volatile  boons 
it  was  easy  to  calculate  the  bulk  of  any  given  weight  in 
practical  problems. 

Professor  Guam  am  felt  sure  the  Society  would  appre- 
ciate the  President’s  endeavour*  to  place  the  chemic?! 
theory  upon  a more  substantial  foundation:  for  his  ora 
part,  he  loll  disposed  to  acquiesce  in  every  one  of  the 
President’s  suggestions. 

Sir  Bknjauin  Bboihk  thought  that  instead  of  perfettia* 
our  systems  of  nomenclature  it  would  be  better  to  g*i  nd 
of  them  altogether.  The  latest  efforts  in  this  direction 
were  anything  but  successful ; old  substances  were  exiled 
by  new  names,  and  such  was  the  perversion  of  the  present 
age  that  it  now  took  him  a long  time  to  identify  the  bodies 
u|h»u  which  he  had  himself  worked,  and  he  felt  certau 
that  his  friend,  Dr.  Hofmann,  would  often  be  unable  to 
recognise  his  own  creations.  If  it  were  possible  to  uie 
the  symbol  for  the  word,  u»  in  the  operation  of  thinking, 
great  would  be  the  advantage.  Chemistry  was  now  pil- 
ing through  a pha*e  in  its  history  which  other  sciew* 
had  already  gone  through  : for  instance,  in  mathematics 
when  curves  were  few  and  simple  it  was  possible  to  attach 
to  each  a distinct  name,  but  now  tho  curves  had  grow:: 
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beyond  the  reach  of  language  mathematician*  were  obliged 
to  divide  them  into  classes,  and  describe  thorn  by  giving 
the  equation.  He  agreed  with  many  of  the  President's 
remarks,  particularly  in  his  definitions  of  the  atom  And 
molecule,  but  he  would  aak  what  constitute*  an  acid  ? 
Whether  carbonic  oxide  could  be  distinguished  from 
formic  acid  ? [The  President  here  wrote  on  the  board 
C2ILO,  as  the  formula  of  formic  acid.]  lie  would  prefer 
to  dispense  with  the  term  “acid,”  and  merely  describe 
the  body  as  the  teroxide  of  sulphur,  the  deutoxide  of 
sulphur,  ftc. — simple  names  which  implied  very  little 
theory.  Anhydrous  acetic  acid  he  usually  regarded  as 
the  oxide  of  acetyl.  In  hi*  opinion,  it  would  be  better  to 
leave  the  consideration  of  these  questions  to  individual 
effort  and  research,  and  not  entrust  them  to  a committee, 
who  would  have  no  power  to  enforce  upon  others  the 
adoption  of  their  own  theoretical  opinions. 

Dr.  Hofmann  said  that  he  had  listened  with  the  greatest 
interest  to  the  important  proposals  made  by  Professor 
Williamson,  whose  remarks  reflected  many  difficulties 
which  in  his  lectures  he  had  frequently  himself  expe- 
rienced. He  had  no  doubt  that  many  of  the  President’s 
suggestions  would  be  gladly  accepted  by  his  brother 
chemists ; he  did  not,  however,  think  that  his  proposal  to 
restore  the  term  "acid”  to  the  anhydrides  would  meet 
with  the  easy  acquiescence  of  those  who  had  consistently 
vindicated  appellation  to  the  hydrates.  Like  Pro- 
fessor Williamson,  and  probably  like  most  teachers, 
the  speaker  had  frequently  felt  how  desirable  it  would 
be  to  have  a simple  and  easily- definable  ratio  between 
the  volumes  and  weights  of  gaseous  bodies.  Professor 
Williamson  had  pointed  out  that  the  weight  of  12 
litres  of  oxygen  under  the  normal  conditions  of  tempera- 
ture and  pressure  was  very  nearly  16  grammes.  For 
years  past  he  had  been  in  the  habit  of  putting  the  ratio 
of  volume  and  weight  before  his  students  in  another 
form.  The  cubic  centimetre  of  water  at  4°  C.  being 
1 gramme,  the  specific  gravity  of  solids  and  liquids  being 
invariably  referred  to  water,  expressed  the  absoluto 
weights  of  1 c.c.  of  the  several  substances.  In  con- 
sidering the  absolute  weights  of  gas- volumes,  it  was  very 
desirable  to  adopt  in  a similar  manner,  a weight-unit,  for 
gaseous  substances,  the  weight  under  normal  conditions 
of  temperature  and  pressure  of  1 c.c.  of  hydrogen,  this 
gas  having,  by  universal  consent,  become  the  standard 
of  comparison  for  the  specific  gravity  of  gases.  Not 
having  as  yet  arrived  at  that  angelic  condition  of  existence 
in  which  names  were  no  longer  necessary — a state  of  things 
graphically  described  by  Sir  Benjamin  Brodie  that  very 
evening— he  had  found  it  convenient  to  adopt  a special 
name  for  this  weight  unit,  and  he  had  named  it  critk  from 
Kp'i$U,  barley  grain,  with  the  secondary  signification  of  a 
very  small  weight ; a word,  they  would  perceive,  con- 
structed somewhat  upon  the  plan  of  the  Latin  gronum  or 
the  English  "grain.”  The  word  " crith”  admitted  of  com- 
binations very  similar  to  those  of  gramme.  1 kiloerith  was 
the  weight  of  xoco  c.c,  ® 1 litre  of  hydrogen,  exactly  as 
1 kilogramme  was  the  weight  of  icoo  c.c.  = 1 litre  of 
water.  It  was  obvious,  then,  that  read  in  kilocriths,  the 
spec i tic  gravity  of  gases  represented  the  absolute  weights 
of  loco  c.c.  1 litre  of  these  gaaes  at  o°C.  and  0*76  pres- 
sure. 1 litre  of  chlorine  gas  weighed  55*5  kiloerith*  ; 1 
litre  of  oxygen,  16  t 1 litre  of  nitrogen,  14;  1 litre  of 
carbonic  acid  gas  at  kiloerith*.  Again,  the  molecular 
weights  of  compounds,  read  in  kilocriths,  represented 
the  weights  of  * litres  of  these  compound  gases;  36*5  kilo- 
crilhs  w as  the  weight  of  1 litres  of  hydrochloih  acid,  18 
that  of  » litres  of  steam  conceived  to  exist  at  cvC. ; 17. 
the  weight  of  1 litres  of  ammonia.  Moh-culat  foimulse 
of  compounds  such  w*  H('l,  H O and  H*N  ; and  even  ol 
elements  such  as  Illf,  C'lCl,  OO  nil  represented  no  longer 
generally  the  weight  of  a volumes,  but  the  weight  of  a 
litres  oi  the  gate*  under  normal  conditions  expressed  in 
kilocriths.  Indeed,  the  a volume  formula!  became  a litres 


forxnuhe.  The  value  of  the  kiloerith  was  easily  remem- 
bered ; it  was  0 0896  (very  nearly  0*09,  or  less  accurately 
Ath)  gramme.  The  speaker  had  found  the  conception  of 
abstract  a volume  formula*  greatly  facilitated  by  this  link 
of  transition. 

Dr.  Millfr  was  ready  to  admit  that  the  word  "acid” 
had  been  employed  in  two  significations.  We  now  dis- 
tinguish between  anhydrides  and  acids  (or  salts  of 
hydrogen) ; it  would  be  difficult,  he  thought,  to  go  back 
to  the  use  of  the  term  “acid"  as  being  applicable  to 
bodies  destitute  of  hydrogen,  and  in  that  case  there 
would  be  a notable  exception  in  hydrochloric  acid. 

Dr.  Frank  land  agreed  writh  Sir  B.  Brodie  in  the  opinion 
that  it  would  be  better  to  term  them  oxides  only.  With 
regard  to  the  termination  " ic,”  he  would  prefer  that  thia 
should  be  reserved  for  compounds  of  greatest  atomicity  ; 
and  in  the  case  o(  metals  having  but  one  basic  oxide,  he 
proposed  that  the  salt  or  other  compound  should  bear  the 
name  of  the  metal  without  alteration — thus,  " sodium 
sulphate.” 

Mr.  Nf.wlandh  spoke  of  the  confusion  arising  from  the 
use  of  the  term  " acid  ” in  two  senses  ; it  would  be  well 
to  call  sulphuric  acid  the  " sulphate  of  hydrogen.”  The 
apeakcr  advocated  the  adoption  of  a type  system,  such  as 
he  had  already  explained  in  a contribution  to  the  Chemical 
News. 

Dr.  (Idling  considered  that,  with  deference  to  Sir  B. 
Brodio’s  opinion,  the  recent  attempts  at  nomenclature  had 
been  successful,  and  Dr.  Hofmann’s  results  were  good 
proof  of  this  being  the  case.  lie  believed  the  retention 
of  the  word  "acid,”  in  a modified  sense,  to  be  perfectly 
justifiable,  and  was  a natural  consequence  of  the  growth  of 
definition. 

Dr.  Paul  could  not  allow  that  the  original  view  respect- 
ing acids  comprised  anything  more  than  the  sour  taste, 
power  of  reddening  vegetable  colours,  and  of  neutralising 
alkalies.  He  regarded  as  disastrous  the  use  of  one  word 
to  express  two  distinct  ideas,  and  referred  to  a want  of 
concordance  in  opinion  as  to  the  exact  meaning  of  the 
words  "dry,”  "acid,”  "equivalent,”  &c. 

The  President,  understanding  that  Professor  Hofmann 
had  come  prepared  to  show  them  on  experiment  on  com- 
bustion, proposed  that  it  portion  of  the  next  ordinary 
meeting  should  be  devoted  to  the  further  discussion  of  his 
communication,  which  he  was  anxious  to  have  fully  criti- 
cised before  replying  to  the  objections  brought  against  it. 

Having  been  put  to  the  vote,  this  course  was  accordingly 
adopted. 

Dr.  Hofmann,  having  been  reminded  by  the  Secretary 
that  at  the  last  meeting  he  had  promised  them  an  experi- 
ment, replied  that  after  the  important  matter  discussed 
that  evening,  and  at  the  late  hour,  it  was  with  reluctance 
that  he  addressed  the  Society.  He  had,  however,  heard 
that  the  Olympian  gods,  after  diligently  attending  to  their 
celestial  business,  were  occasionally  pleased  to  come  down 
upon  earth  and  to  indulge  in  the  pursuits  anil  amusements 
of  ordinary  mortals.  These  Olympic  traditions  had  been 
happily  revived  in  the  Chemical  Society,  by  Mr.  Septimus 
Piesse.  The  descent  of  the  gods  used  to  take  place  in  a 
cloud  of  lightning.  They  would  remember  that  at  the 
conclusion  of  the  last  meeting  Mr.  Septimus  PiesBe  had 
furnished  them  with  a cloud  ; although  late  in  the  even- 
ing, he  begged  permission  to  supply  the  lightning. 
Dr.  Hofmann  then  exhibited  some  email  paper  matches, 
which  were  lately  given  to  him,  and  said  to  have  been 
brought  home  from  Japan.  He  lighted  several  of  these 
matches,  which  burned  with  h small,  scarcely  luminous 
ilatne,  a red-hot  ball  of  glowing  saline  matter  accumulating 
ns  the  combustion  proceeded.  When  about  one-half  of 
the  match  had  been  consumed,  the  glowing  head  began 
to  send  forth  a succession  of  splendid  sparks.  The  phe- 
nomenon gradually  n»umod  the  character  of  a brilliant 
scintillation  very  similar  to  that  observed  in  burning  a 
steel  spring  in  oxygen,  only  much  more  delicate,  the  indi- 
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in  the  said  furnace*. " — Petition  recorded  December  6, 
1864. 

Notices  to  Proceed. 

1950.  Giacomo  Felice  Marchisio,  Baker  Street,  Middle* 
sex,  " An  improved  apparatus  for  generating  inflammable 
air  for  illuminating  and  heating  purposes,  and  applying 
the  same  to  the  burners.*’ — Petition  recorded  August  4, 
1864. 

203  t.  Richard  Archibald  Brooman,  Fleet  Street,  Lon- 
don, " Improvements  in  the  manufacture  of  cast  steel.'* — 
A communication  from  Francois  Marie  Emilie  Martin,  and 
Pierre  Martin,  Paris,  France. — Petition  recorded  August 
15,  1864. 

1675.  Alexander  Parkes,  Birmingham,  Warwickshire, 
“ Improvements  in  manufacturing  compounds  of  gun- 
cotton and  other  vegetable  substances  similarly  prepared  ; 
also  in  the  preparation  of  castor  and  cotton  oils  and  gum 
ballata,  to  be  uged  with,  or  separate  from,  such  com- 
pounds.**— Petition  recorded  November  14,  1864. 

2973.  Carl  Johann  F&lkman,  St.  Petersburg,  Russia, 
“ Improvements  in  apparatus  for  distilling  and  purifying 
spirituous  liquors,  also  applicable  to  the  purification  of 
other  volatile  fluids."  — Petition  recorded  November 
29,  1864. 
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Continental  Science. 

Paris,  December  20. 

The  use  of  the  magnesium  light  in  photography  is  exciting 
a good  deal  of  attention  here,  and  M.  Matthieu- Pleas y 
ha*  effected  an  improvement  in  the  magnesium  lamp,  which 
deserves  your  notice.  At  the  last  meeting  of  our  Photo- 
graphic Society,  that  gentleman  exhibited  a very  excellent 
lamp— made,  I believe,  by  Mr.  Solomons, — which  will 
prove  of  much  use  to  photographers,  and  which,  by  the 
way,  is  susceptible  of  adaptation  to  many  useful  purposes. 
But  under  the  best  of  circumstances  the  magnesium  does 
not  always  burn  evenly,  and  sometimes  goes  out  at  a 
critical  moment.  M.  Matthieu  therefore  suggests  that  the 
magnenium  wire  or  ribbon  should  be  delivered  into  a fixed 
flatne  of  a kind  that  will  not  interfere  with  the  photogenic 
properties  of  the  light,  and  with  this  object  he  uses  a small 
hydrogen  flame.  You  will  see  that  nothing  can  be  easier 
than  to  adapt  an  arrangement  of  this  kind  to  Mr.  Solomon's 
lamp,  which,  without  it,  is  an  excellent  instrument 

You  have  recently,  I see,  given  some  account  of  Niepce’s 
latest  results  in  chromatic  photography,  so  I need  not 
allude  to  them  further  than  to  say  that  this  eminent  photo- 
grapher has,  if  all  be  true,  been  completely  distanced  by  a 
rival  experimenter  in  the  Mauritius,  M.  Chambay.  The 
information  comes  a long  way,  but  who  can  doubt  the 
truth  of  it,  seeing  that  it  is  to  bo  found  in  a newspaper, 
the  Cerneen,  published  at  Port  I.oui&? — and  do  not  all  news- 
papers, the  Chemical  Nkwh  included,  tell  the  truth,  the 
whole  truth,  and  nothing  but  the  truth  ? I will  translate  a 
sentence  or  two  : — “ M.  Chambay  has  succeeded  in  fixing 
colour ; the  picture  is  taken  instantaneously ; the  relief 
and  modelling  of  the  figure  are  marve  llous  ; life  circulates 
under  the  skin ; the  colour  is  unchangeable ; and  the 
portraits  offer  an  almost  incredible  resemblance  to  the 
originals.  . . M.  Chatnbay  is  going  to  Paris  with  his 
process,  where  it  will  certainly  make  a revolution."  That 
it  will. 

Another  thing  which  is  attracting  considerable  attention 
in  Paris  just  now  Is  the  adaptation  of  electricity  to  the 
production  of  motive  force.  We  have  two  inventions,  one 
by  Count  Molin,  to  which  M.  Uabinet  stands  sponsor. 
This  is  proposed  for  a boat-propeller,  whether  by  a screw 
or  paddles  is  not  said.  I have  no  details  of  this  scheme, 
but  M.  Babinet  reports  strongly  in  favour  of  it.  I have  ! 
little  doubt  that  in  the  main  features  it  resembles  another 


invention  by  MM.  Bellet  andRouve,  who  are  exhibiting  at 
Versailles  a small  locomotive  driven  by  electricity.  This 
certainly  merits  some  attention,  since  the  inventors  do  not 
seem  to  claim  any  extraordinary  powers  for  their  machine. 
They  only  propose  it  for  carrying  light  weights,  such  at 
letters,  by  an  underground  railway  ; and  so  it  may  desene 
the  notice  of  some  people  in  London,  if  Mr.  Rammed 
should  fail  to  raise  wind  enough  to  drive  his  carriage* 
through  the  Pneumatic  Dispatch  tubes.  The  driving- 
wheel  of  the  engine  is  made  of  copper,  through  which  11 
equidistant  intervals  pass  a series  of  horse-shoe  electro- 
magnets— twenty  in  the  whole  circumference.  The  current 
is  made  to  pass  successively  through  these  magnets,  con- 
j tact  being  made  and  broken  by  means  of  two  discs  at  the 
axis  of  the  wheel.  The  iron  rail  attracting  these  magueu 
causes  the  rotation  of  the  wheel,  and,  in  the  absence  of 
great  weight,  the  progression  of  the  vehicle  at  an  extraor- 
dinary speed.  I need  not  go  into  the  details  of  the 
arrangements,  since  any  of  your  reader*  acquainted  with 
the  subject  of  magnetism  will  immediately  see  what  they 
must  be.  The  batteries,  I ought  to  say,  are  placed  at  the 
termini  to  save  the  weight  in  the  carriage,  and  the  current 
is  conveyed  by  insulated  wires  running  between  the  rail*, 
and  over  a roller  in  the  looomotive,  which  communicates 
with  the  interrupting  apparatus.  A small  machine  exhi- 
bited by  the  inventors  succeeds  perfectly,  and  the  plan 
seems  feasible  on  a larger  scale. 

I have  only  ono  other  scientific  application  to  notice, 
and  that  is  the  arrangements  for  the  chimes  at  the  belfry  to 
tho  Church  of  St.  Germain  l'Auxerrois.  Chime*  ore 
usually  melancholy  affairs — at  all  events,  for  those  who 
live  in  the  neighbourhood  of  them.  That  one  air  played 
four  or  six  times  every  day  for  long  years  must  become 
wearisome,  unless  upon  some  particular  occasion,  as  when 
the  chimes  of  the  old  Royal  Exchange  played  '*  There  i» 
nae  luck  about  the  house"  while  the  greater  pan  of  the 
building  was  in  flames ; or  at  a country  church  1 re- 
member in  England,  where  "Life  let  us  cherish" 
played  in  the  middle  of  a very  large  graveyard.  Well, 
M.  Colin  is  about  to  make  the  chimes  of  St.  Germair. 
l'Auxerrois  lively.  They  will  consist  of  forty  bells,  and  arc 
to  piny  twice  a day,  and  a new  air  each  time ; that  is,  within 
certain  limits,  for,  as  you  know,  every  new  tune  requires  a 
new*  barrel.  But  M.  Colin  has  invented  cheap  and  light 
barrels,  which  are  easily  made  and  changed,  and  will  co*t 
only  about  230  frs.  each.  Tho  singlo  barrel  of  the 
celebrated  chimes  at  Bruges  cost,  it  is  said,  60,000  fr». 
By  means  of  one  of  Lenoir’s  gas-engines  the  inventor 
compresses  air  into  a reservoir  to  a pressure  of  1*  atmo- 
spheres, and  act*  on  the  hammers  of  the  bells  by  letting 
out  this  compressed  air.  The  same  gentleman  is  also  try- 
ing to  adopt  electricity  as  a moving  force  for  the  hammer*, 
which,  though  not  perhaps  impossible,  would  be  a com- 
plicated business. 

A report  of  tho  Surgical  Society  of  Paris  on  the  con- 
struction and  arrangements  of  hospitals  has  just  been  pub- 
lished, which  may  deserve  notice  in  F.ngland.  The 
hospitals  of  Paris  are  notoriously  unhealthy ; hardly  a 
patient  recovers  from  a severe  operation,  and  the  fatality 
in  all  cases  is  much  greater  than  in  the  London  hospital*, 
which  are  far  from  being  what  they  might  be.  The  re* 
commendation  to  have  a aeries  of  detached  buildings  in* 
stead  of  one  huge  pile,  is,  I think,  especially  worthy  of 
attention,  while  all  the  rest  are  eminently  practical  and 
valuable. 

" Our  Inheritance  in  the  Great  Pyramid.'’ 

To  tho  Editor  of  the  Chemical  News. 

Sir, — Having  read  with  much  pleasure  Professor  C.  P. 
Smyth’s  interesting  work  entitled  " Our  Inheritance  is 
the  Great  Pyramid,"  and  also  your  review  of  the  same 
in  the  last  number  of  the  Chemical  News,  I beg  to 
assure  you  of  my  entire  concurrence  in  the  favourable 
opinion  you  have  been  pleased  to  expvese  with  regard  M 
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Pec.  2(,  1894.  ( 
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this  work.  At  the  same  time  I feel  it  my  duty  to  point 
out  a couple  of  error*  which  you  appear  to  hare  over- 
looked, and  in  directing  attention  to  them  1 am  actuated 
only  by  a desire  to  see  correctly  stated  all  the  data  upon 
which  such  important  conclusions  have  been  deduced. 
The  errata  to  which  I refer  are  to  be  found  at  page  2 10, 
where  it  ia  stated  that  the  ounce  avoirdupois  contains 
44  427*  5 grains,"  and  the  drachm  j^th  part  of  this  amount, 
or  “ 26*71875  grains."  These  numbers  should  have  been 
437*5  and  27*34375  respectively.  The  first  I thought  was 
a mistake  for  which  the  printer  alone  was  responsible,  but 
as  the  avoirdupois  drachm  had  been  calculated  upon  the 
false  basis  of  427*5  grains  to  the  ounce,  it  became  then 
evident  to  me  that  the  inaccuracy  must  have  occurred  in 
the  original  manuscript ; and  I send  you  notice  of  it  in 
order  that  so  good  a book  may  be  purged  from  errors  in 
themselves  trifling  and  obvious,  and  which  can  easily  be 
corrected  in  a future  edition.  I am,  &c. 

December  19.  F.C.S. 

[The  errors  herein  alluded  to  did  not  escape  our  observa- 
tion, but  were  not  pointed  out  in  the  review,  inasmuch 
as  the  avoirdupois  weights  were  enumerated  only  in  a 
table  of  comparison,  and  did  not  constitute  an  integral 
part  of  Professor  Smyth's  system. — Ed.  C.  N.] 


MISCELLANEOUS. 

RENABD  e.  LEVINSTEIN.* 

Before  Vice-Chancellor  Sir  W.  P.  Wood. 

Mr.  Grovk,  Q.C.,  opened  the  plaintiff's  case  with  a brief 
review  of  previous  proceedings,  in  the  course  of  which 
he  replied  to  objections  which  had  been  brought  against 
the  validity  of  the  patent  in  dispute. 

The  first  witness  called  was  M.  Girard,  one  of  the  plain- 
tiffs, who  wom  examined  through  an  interpreter.  In 
answer  to  questions  put  by  Sir  Hugh  Cairns,  he  said  that 
the  blue  dye  in  question  was  the  joint  discovery  of  him- 
self and  M.  De  I^aire,  who  worked  together  with  him  in 
the  laboratory  of  the  French  Mint.  The  name  of  the 
latter  gentleman  did  not  appear  in  the  English  patent,  be- 
cause he  was  ill,  and  unable  to  come  to  England  at  the 
time  it  was  taken  out.  At  the  time  the  patent  was  taken  out 
red  aniline  dye  was  known  in  England  and  Franco  in  the 
solid  and  liquid  form,  but  better  known  as  a solid.  That 
red  aniline  would  produce  the  blue  if  sufficiently  purified. 
To  the  best  of  witness’s  belief  the  bine  dye  was  new  at 
the  time.  The  quantity  of  the  blue  dye  made  since  the 
patent  was  taken  out  was  worth  from  80,000/.  to  120,000/. 
All  this  was  made  according  to  the  specification,  with  the 
exception  of  a slight  modification  of  the  process  made  at 
the  end  of  1862.  The  modification  was  in  the  mode  of 
heating. 

Cross-examined  by  Mr.  Jessel : Witness  was  not  in  the 
employment  of  the  French  Government  when  be  worked 
at  the  Mint.  He  was  pupil  of  M.  Pelouze,  wlto  did  not 
give  him  any  information  about  the  aniline  dyes.  M.  l)e 
Liire  and  himself  worked  on  them  alone.  They  were  in 
search  of  new  colours,  and  in  the  course  of  these  experi- 
ments discovered  the  mode  of  making  a blue.  They  took 
out  three  patents  in  France.  The  dye  is  now  made  in  France 
according  to  the  last  of  the  three  taken  out,  on  January  2, 
1861.  They  obtain  the  violet  colour  first,  and  pass  from 
that  to  the  blue.  The  violet  was  changed  to  blue  by 
means  of  diluted  hydrochloric  acid.  The  process  is  as 
follows  : — We  take  purified  red  aniline  dye  and  heat  it  for 
four  or  five  hours  with  aniline,  and  so  obtain  u violet 
mass.  This,  according  as  we  w ish  to  have  a mass  more  or 
lei-a  blue,  is  treated  with  ac  id  more  or  less  strong.  ’With 
very  dilute  acid  for  violet,  and  much  stronger  acid  for  blue. 

■ Our  rvporl  MOMMSily  er-n fined  to  the  scientific  jtu-t  of  the 
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In  all  cases  the  mass  is  boiled  with  the  acid.  All  forms 
of  red  aniline  dye  will  answer  if  they  be  purified  from  all 
foreign  substances.  "We  use  the  aniline  of  commerce, 
which  does  not  contain  any  salt.  Some  chlorine  may  be 
present  in  the  red  aniline  dye.  We  used  chloride  of 
roaaniline,  and  other  salts  aa  well, — acetate  and  sulphate, 
for  example.  We  found  they  would  all  answer.  Wo 
only  know  the  composition  of  red  aniline  dyes  from  the 
labours  of  Dr.  Hofmann,  but  the  dyes  were  known  before. 
We  used  chloride  of  roaaniline  to  make  the  blue,  but  at 
the  date  of  the  patent  we  did  not  know  what  it  was 
chemically.  I can  tell  now  whether  I am  using  the 
chloride  by  treating  it  with  sulphuric  acid.  I received 
communications  from  M.  De  Laire  while  I was  in  England 
to  take  out  the  patent. 

Ile-examined  by  Sir  n.  Cairns:  Both  the  French  and 
English  patents  were  taken  out  before  the  International 
Exhibition  opened. 

Mr.  G.  De  Laire,  examined  through  an  interpreter  by  Mr. 
Giffard.  The  evidence  in  chief  of  this  gentleman  was 
simply  confirmatory  of  that  given  by  the  previous  witness. 
He  stated,  however,  that  the  quantity  of  the  dye  they  had 
made  was  worth  180, coo/. 

Cross-examined  by  Mr.  Aston : I know  now  that  red  aniline 
dye  is  a salt  of  rosaniline  with  an  organic  or  mineral  add. 
The  nitrate  cannot  be  boiled  without  fear  of  decomposition. 
The  blue  can  be  made  from  the  nitrate.  The  arseniate  will 
produce  tho  blue.  This  salt  existed,  but  was  not  known 
at  the  date  of  the  patent.  All  the  salts  were  sold  as  red 
aniline  dye. 

Re-examined  by  Mr.  Giffard  : As  far  as  I know  nothing 
was  known  as  red  aniline  dye  at  the  dato  of  the  patent 
which  would  not  produce  the  blue  dye.  The  substances 
known  ns  red  aniline  dye  were  the  chloride  and  arseniate 
of  rosaniline,  probably  also  the  sulphate,  and  certainly  the 
acetate.  The  two  most  commonly  used  were  the  ucetate 
and  arseniate.  The  nitrate  is  no  longer  known  in  commerce. 

M.  Thomas,  examined  through  an  interpreter  : Is  agent 
in  England  for  M.  Renard.  Resided  in  Lyons  in  1862,  and 
knows  that  the  blue  dye  was  made  in  1862  strictly  accord- 
ing to  Girard's  patent. 

Cross-examined;  Red  aniline  dye  was  put  in  an  iron 
retort  with  aniline,  and  heated  for  five  hours.  Then  the 
melt  w as  poured  into  an  enamelled  pan,  and  strong  hydro- 
chloric acid  was  added ; a current  of  steam  was  then  passed 
through  tho  mixture.  This  process  was  repeated  several 
times  until  the  colour  was  produced.  The  melt  was  boiled 
with  dilute  hydrochloric  acid  to  obtain  the  violet— ten 
parts  of  commercial  acid  and  ninety  parts  water — this  was 
to  remove  any  excess  of  red  aniline  dye.  When  blue  was 
wanted,  a stronger  acid  was  used.  I know  it  wns  strong, 
because  it  gave  off  fumes.  Three  or  four  things  were 
called  red  aniline  dye  in  1862— the  acetate,  oxalate,  arseni- 
ate, and  hydrochlorate  of  roaaniline.  An  excess  of  aniline 
is  advisable  in  the  oporalion.  I have  seen  experiments 
made  with  toluidine,  and  saw  it  succeed  very  well. 

M.  11.  G.  Franc,  examined  by  Mr.  Russell  : Is  one  of 
the  firm  of  Renard,  Brothers,  of  Lyons.  We  began  the 
manufacture  of  the  blue  dye  in  April  or  May,  1861.  Wo 
have  since  made  200,000  kilogrammes. 

Cross-examined  by  Mr.  Jessel : I was  conoernod  with 
the  sale.  I know  no  process  but  Girard’s.  I know  the 
works  of  Dr.  Hofmann.  In  Girard's  patent,  no  mention 
is  made  of  an  arseniate  of  rosaniline.  Wo  made  our  red 
dye  by  heating  aniline  with  chloride  of  tin.  We  also  made 
tho  iodide,  and  we  made  the  red  dye  with  nitrate  of  mer- 
cury also.  In  1861  we  used  the  chloride,  iodide,  and 
nitrate  of  rosaniline.  All  these  were  known  as  red  aniline 
dye,  but  were  sold  under  the  names  axalino,  fuchaine,  and 
magenta.  We  bought  some  benzoic  acid,  and  I think 
used  it,  but  very  rarely.  We  bought  large  quantities  of 
acetic  acid. 

M.  J.  F.  Pcrsoz,  examined  by  Mr.  Grove : I know  the 
patent  of  Girard.  The  process  was  new  at  the  date  of  the 
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patent.  The  substance  known  at  that  date  as  rouge 
d’ aniline  will  produce  the  blue  colour  if  it  be  pure.  Any 
chemist  can  purify  it. 

Cross-examined  by  Mr.  Jessel : The  substances  known 
as  rouge  d’aniline  in  1861  included  what  is  now  known  as 
the  nitrate  of  rosaniline.  The  acetate  and  oxalate  of 
rosaniline  were  sold  as  red  dye  at  the  same  date.  In  crude 
red  aniline  dye  there  is  an  excess  of  aniline  and  secondary 
products  which  must  be  got  rid  of.  I have  tried  to  make 
the  blue  with  nitrate  of  rosaniline  and  aniline.  I must 
add  something  with  the  nitrate.  I never  used  pure  aniline ; 
it  always  contained  toluidine.  I have  tried  toluidine 
mixed  with  aniline,  and  always  succeeded.  Commercial 
aniline  contains  various  bodies,  acetone  being  one.  I 
cannot  say  that  acetone  is  driven  off  at  the  boiling-point. 
I never  experimented  with  pure  aniline.  The  chloride  of 
rosaniline  will  produce  blue  by  Girard's  process  ; so  will 
tlie  arseniate.  You  cannot  produce  a pure  blue,  it  will 
have  a violet  shade.  Blues  which  look  so  in  sunlight  are 
not  so  in  the  spectrum. 

M.  Cahours,  examined  by  Mr.  Giffard  : I know  Girard’s 
process,  and  hare  tried  it  with  rouge  d'aniliue  and  com- 
mercial aniline,  and  produced  a good  blue.  The  process, 
as  far  as  I know,  was  new  in  1861. 

Cross-examined  by  Mr.  Aston:  Up  to  1861,  no  blue 
had  been  made  from  aniline.  There  was  the  blue  from 
cinchonine.  I have  operated  upon  the  acetate,  oxalate, 
arseniate,  chloride,  and  sulphate  of  rosaniline  to  produce 
the  blue  described  by  Girard.  In  the  first  step  I obtained 
a violet  mass ; afterwards  I boiled  this  mass  with  com- 
mercial hydrochloric  acid  diluted  with  eight  or  ten  times 
its  bulk  of  water.  To  produoe  the  blue  I have  boiled  it 
several  times. 

Re-examined  by  Mr.  Grove  : To  obtain  the  blue  I 
employed  one  of  hydrochloric  acid  and  five  of  water.  To 
get  the  violet  residue,  I would  use  one  of  acid  to  twelve  of 
water. 

Dr.  Hofmann,  examined  by  Mr.  Russell : I know 
Girard’s  specification.  The  invention  there  described  was 
perfectly  new.  I have  made  the  colour  by  following  the 
directions.  On  the  19th  and  list  of  last  month,  in  com- 
pany with  Drs.  Frankl&nd,  Noad,  and  Redwood,  and 
Mr.  Warrington,  I made  experiments  to  produce  the  blue. 
We  used  what  is  now  known  as  acetate,  oxalate,  sulphate, 
arsenUtc,  and  chloride  of  rosaniline,  and  also  toluidine. 
We  tested  the  aniline  for  acetic  acid.  The  separate  salts 
were  mixed  with  aniline  in  separate  experiments.  Wc 
used  a heat  of  165°,  or  a little  above  and  below.  The 
time  required  varied.  The  maximum  was  five  hours.  The 
first  result  was  a violet  mass.  We  then  divided  the 
violet  into  two  portions — one  to  be  worked  for  violet,  the 
other  for  blue.  We  diluted  commercial  hydrochloric  acid 
with  a large  quantity  of  water — four  ounces  of  acid  to  a 
gallon  of  water,  or  about  x per  cent,  of  acid.  With  this  we 
obtained  the  viblet  residue  soluble  in  acetic  acid  and 
alcohol.  The  time  of  boiling  varied  ; but  I should  say 
half  an  hour  was  sufficient.  We  then  boiled  the  other 
violet  with  acid  and  water,  in  the  proportion  of  one  of  a rid 
to  ten  of  water.  The  product  had  a coppery  lustre,  and 
dissolved  in  acetic  acid  and  alcohol ; the  solution  dyed 
silk  blue.  The  acetate  of  rosaniline  required  the  shortest 
heating  to  produce  the  violet  mass,  and  the  chloride  the 
longest.  In  each  case  a good  blue  was  produced.  With 
toluidine  the  process  was  exactly  similar. 

Cross-examined  by  Mr.  Aston  : I was  not  aware  that 
nitrate  of  rosaniline  was  known  as  red  aniline  dye  at  the 
date  of  the  patent.  I should  say  the  nitrate  would  pro- 
duce the  colour,  but  it  was  not  tried.  I know  acetanilide. 
1 believe  it  is  occasionally  found  with  aniline.  The  same 
process  which  detected  acetic  acid  would  detect  acetani- 
lide. No  acetanilide  was  found  in  the  aniline  we  tried. 
The  violet  mass,  treated  os  directed  in  the  specification, 
will  produce  the  blue  dye.  The  shortest  time  in  obtaining 
the  blue  dye  was  half  an  hour  to  two  hours  ; the  longest, 


six  hours.  I cannot  say  whether  you  can  produce  the  bin* 
in  an  hour’s  time.  I first  knew  acetate  of  rosaniline  is 
January,  1862.  I got  it  from  Mr.  Nicholson.  We  ex- 
perimented on  from  two  to  four  ounces  of  the  mixture.  I 
cannot  say  what  salt  of  rosaniline  produced  most  bloc 
dye.  We  did  not  make  quantitative  experiments  I 
think  the  oxalate  was  known  at  the  date  of  the  patent 
No  doubt  a manufacturer  would  use  acetate  rather  than 
chloride. 

Re-examined  by  Mr.  Grove : At  the  time  of  the  patent 
the  distinctions  between  the  salts  of  rosaniline  were  not 
known.  I do  not  know  whether  the  nitrate  was  ever  used. 
I did  not  test  the  aniline  separately  for  acetic  acid  and 
acetanilide. 

Mr.  Abel,  examined  by  Mr.  Giffard  : I have  experi- 
mented according  to  Girard's  process,  and  have  had  no 
difficulty  in  arriving  at  the  results.  I have  experimented 
with  commercial  aniline,  and  the  acetate,  oxalate,  and 
chloride  of  rosaniline.  I joined  in  the  experiments  cm 
the  19th  and  xist  of  November,  and  agree  with  Dr.  Hof- 
mann in  his  statement  of  the  results. 

Cross-examined  by  Mr.  Aston : I do  not  think  the 
double  treatment  of  the  crude  violet  mass  is  dearly 
described  in  Girard’s  specification.  In  my  own  experi- 
ments I tried  the  five  salts  mentioned  by  Dr.  Hofmann.  1 
had  never  seen  the  nitrate.  I used  commercial  aniline, 
supplied  to  me  by  Mr.  Nicholson.  I tested  it  for  acetic 
acid,  but  not  for  acetanilide.  The  same  test  would  detect 
both.  The  heating  to  convert  the  violet  into  blue  occupied 
an  hour.  We  got  the  violet  in  an  hour.  The  production 
of  the  violet  was  the  production  of  the  blue  in  the  mean- 
ing of  the  specification.  In  my  first  experiment  the 
heating  operation  only  lasted  twenty  minutes.  I hare 
only  made  two  experiments.  Reading  the  specification, 
and  using  the  substances  known  at  the  date  as  red  aniline 
dye,  I cannot  tell  you  any  means  to  produce  the  blue  dye 
in  half  an  hour.  By  operating  on  a large  scale  perhaps 
time  might  be  saved. 

Dr.  Frankland,  examined  by  Mr.  Russell : I agree  with 
Dr.  Hofmann  in  his  account  of  the  experiments  made  on 
the  19th  and  xist  of  November.  I noted  the  time  in  the 
experiment  with  acetate  of  rosaniline  and  toluidine.  We 
produced  the  blue  in  thirty-five  minutes.  I do  not  know  a 
pure  blue.  I examined  a considerable  number  of  blue*- 
aniline,  prussian,  indigo,  and  cobalt  blues.  They  have  alia 
shade  of  red.  I mode  spectrum  analyses  of  the  plaintiff's 
and  defendant’s  blues.  The  defendant's  blue  contains,  ia 
addition  to  the  blue,  a band  of  green  and  a band  of  red 
The  spectrum  of  the  defendant’s  blue  is  the  same  as  those 
of  aniline  blue  and  indigo  and  cobalt  blues. 

Cross-examined  by  Mr. * Bagshawe : I never  experi- 
mented before  November  19.  We  did  not  use  nitrate.  When 
I said  the  blue  dye  was  produced  in  thirty- five  minute* 
I meant  the  violet  mass.  The  hydrochlorate  of  rosaniline 
took  the  longest  time.  The  operation  lasted  six  hour*. 
By  the  operation  I mean  the  heating  with  aniline.  The 
washing  with  acid  had  still  to  be  done.  We  tested  all  the 
materials  we  used,  which  were  all  furnished  by  the  plain- 
tiffs. Wo  tested  the  aniline  for  acetic  acid,  and  that  test 
would  show  the  presence  of  acetanilide.  We  stopped  st 
the  production  of  the  violet  mass,  and  I cannot  say  whai 
would  have  been  the  effect  of  heating  for  " several  hours.' 
I have  not  analysed  the  plaintiff’s  blue.  The  defendant’! 
blue  shows  in  the  spectrum  a band  of  green  and  a band  of 
red,  similar  to  aniline,  prussian,  And  cobalt  blue.  Thi 
bands  seemed  to  be  of  the  same  width. 

M.  Kopp  examined  (in  F.nglish)  by  Mr.  GroTe:  I have 
followed  Girard’s  specification  and  produced  the  result  1 
employed  the  time  and  temperature  stated.  I have  tried 
the  crude  nitrate  of  rosaniline,  and  it  produced  the  violet 
and  blue.  We  tried  experiments  ’ at  Lyons  with  the 
acetate,  arseniate,  oxalate,  and  hydrochlorate  of  rosaniline. 
and  obtained  the  violet  mass.  The  violet  mass  can  only 
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mean  the  crude  mass.  In  Lyons  we  made  no  experiments 
with  the  nitrate. 

Cross-examined  by  Mr.  Aston  : I did  not  dye  with  the 
blue  obtained  from  the  nitrate.  In  treating  the  violet  mass 
with  acid  you  get  the  blue.  You  can  purify  the  blue  on 
cloth  or  silk  with  acid  water.  By  passing  through  acid 
water  it  is  made  more  blue.  I consider  all  commercial 
blues  have  traces  of  red.  Azaleine  wa9  made  with  nitric 
acid,  and  the  maker  was  prosecuted  for  infringing  Girard’s 
patent.  Azaleine  was  crude  red  aniline  dye.  In  pro- 
ducing aniline  blue  from  aniline  red,  I always  treated  with 
hydrochloric  acid  ; many  strengths  of  acids  will  do,  but  a 
weak  acid  is  best.  I have  not  produced  the  blue  dye  in 
thirty- five  minutes.  I only  experimented  to  see  whether 
working  according  to  the  patent  I could  produce  the  dye. 

I heated  the  mixture  of  red  aniline  dye  with  aniline  for 
five  or  six  hours.  Less  time  will  do  with  the  acetate  of 
rosaniline.  I obtained  a small  quantity  of  violet  and  a 
large  quantity  of  blue.  If  you  go  above  j8o*  you  may 
destroy  the  dye,  if  you  do  not  take  precautions  to  make 
the  aniline  flow  back. 

Re-examined  by  Mr.  Grove : Nearly  all  the  aniline  salts 
will  do.  Other  acids  will  answer,  but  hydrochloric  is  | 
cheapest.  Dyers  prefer  sulphuric  because  hydrochloric  I 
often  contains  iron. 

Dr.  Redwood  examined  by  Mr.  Drewry : I took  part 
in  the  experiments  of  November  19  and  at,  and  agree  with 
Dr.  Hofmann's  description  of  them. 

Cross-examined  .by  Mr.  Jessel : With  the  specification 
in  my  hand  I should  have  known  what  substances  to  begin 
with.  I should  have  taken  red  aniline  dyes  such  as  were 
exhibited  in  1X62.  I did  not  know  them  in  186 1.  I find 
“purified  in  the  usual  manner"  in  the  specification, 
and  by  referring  to  patents  existing  at  the  time  I know 
whnt  is  meant  by  that.  I cannot  say  that  a heat  of  155° 
to  i6oA  is  necessary.  In  some  cases  it  is  necessary  to  boil 
longer  than  in  others.  We  could  get  violet  with  either 
strong  or  diluted  acid,  but  for  blue  you  must  have  strong. 

Mr.  E.  C.  Nicholson,  examined  by  Mr.  Russell : I am 
one  of  the  plaintiffs.  So  far  as  I know,  Girard's  process 
was  new.  I have  made  the  blue  without  difficulty  by 
following  the  specification,  which  is  quite  intelligible  to 
competent  workmen.  We  have  worked  the  patent  since 
July,  1862,  and  have  paid  the  proprietors  16,000/.  for 
royalties. 

Cross-examined  by  Mr.  Jessel : We  make  the  blue  sub- 
stantially by  this  process.  If  we  used  glacial  acetic  acid 
I should  say  it  was  substantially  the  same  thing.  We  use 
20  lbs.  of  rosaniline,  60  lbs.  of  aniline,  and  4 pints  of 
glacial  acetic  acid  in  our  first  process,  and  boil  for  an  hour 
and  a-quarter.  We  go  as  high  ns  300°  to  360°  F.,  and 
sometimes  to  370*.  When  the  boiling  is  blue  we  add  4 

flints  of  glacial  acetic  acid  dissolved  in  20  pints  of  methy- 
ated  spirit.  We  use  no  hydrochloric  acid.  That  is  sub- 
stantially in  accordance  with  the  patent.  We  take  the 
quantity  of  rosaniline  [the  colourless  base]  and  glacial 
acetic  acid  in  the  exact  proportion  to  form  red  aniline 
dye  instead  of  making  it  separately.  We  then  heat 
it  with  the  aniline,  and  in  the  course  of  an  hour  and 
a-half  it  passes  through  the  violet  to  the  blue  stage. 
We  then  dissolve  it  in  a mixture  of  glacial  acetic 
acid  and  spirit.  We  have  20  lbs.  of  rosaniline  to  5 lbs. 
of  acetic  acid.  If  I used  pure  glacial  acid  there  would 
be  1 lb.  over,  but  commercial  glacial  acid  is  never  anhy- 
drous. We  make  three  qualities  of  glacial  acid,  contain- 
ing respectively  40  and  20  per  cent,  of  water,  and  no 
water.  We  use  a mixture  of  the  two  former.  The  patent 
says  you  are  to  boil  for  five  or  six  hours  ; we  do  not  boil 
so  long.  “ Methylated  spirit " is  not  in  the  patent.  I did 
not  tell  Dr.  Odling  anything  of  the  process  he  was  to  use 
in  making  the  blue  dye.  The  “ slight  modification " 
which  has  been  alluded  to  is  the  use  of  acetic  acid.  This 
is  not  in  the  specification,  but  “ red  aniline  dye"  is. 
Three  red  aniline  dyea  are  now  known  in  commerce— the 


acetate,  the  chloride,  and  the  oxalate  of  rosaniline.  I 
don’t  think  the  arseniate  is  a commercial  article  now. 
Chloride  contains  some  arseniate.  I do  not  know  that  I 
could  get  20  tons  of  arseniate,  and  should  stop  it  if  I did. 
The  substanco  mentioned  in  Medlock's  patent  is  not  sold 
by  us  as  arseniate,  but  as  acetate.  I cannot  say  that  the 
arseniate  was  sold  at  the  date  of  Girard's  patent.  I did 
not  know  of  the  nitrate  till  yesterday.  I took  7 lbs.  of 
acetate  of  rosaniline  and  heated  it  to  300°  to  310°  F.  with 
one  pound  and  in  another  case  one  and  a-half  pounds  of 
aniline  for  an  hour  and  a half.  I poured  the  melt  into  a 
copper  and  boiled  it  with  weak  hydrochloric  acid— a gallon 
of  acid  to  twenty  gallons  of  water.  I boiled  it  again  until 
it  was  blue.  The  strongest  acid  I used  was  one  gallon  of 
commercial  acid  to  five  gallons  of  water.  The  acetate  of 
rosaniline  was  crystallised.  Crystallised  acetate  of  ros- 
aniline was  known  in  the  market  in  1861.  Its  composition 
was  known  to  me  in  February,  1861,  hut  it  was  not  pub- 
licly given  to  the  world  by  Dr.  Hofmann  until  February, 
1862. 

Re-examined  by  Mr.  Giffard : Nitrate  of  roBoniline  was 
not  a commercial  article.  Dyers  generally  use  sulphuric 
acid,  but  sometimes  hydrochloric.  With  water  only  the 
blue  dyes  would  be  a dirty  grey  blue.  At  the  date  of  the 
patent  the  composition  of  red  aniline  waa  not  known. 

Dr.  Odling,  examined  by  Mr.  Russell : I know  Girard's 
patent,  and  have  made  the  blue  by  strictly  following  it. 
[Produced  specimens.]  I had  some  instructions  about 
the  dyeing,  but  not  in  making  the  dye.  I was  told  to  use 
hot  water,  and  acidify  it  slightly  with  sulphuric  acid.  I 
have  heard  Mr.  Nicholson  describe  his  process ; and,  com- 

f taring  it  with  the  specification,  the  only  difference  is  in  the 
ength  of  time  the  mixture  was  heated.  I received  a 
sample  of  blue  dye  and  analysed  it.  The  mass  was  blue 
dye ; but  there  were  traces  of  red  dye  and  hydrochloric 
acid.  I have  no  doubt  the  blue  was  produced  according 
to  Girard’s  process,  or  a process  substantially  the  same. 
I also  analysed  a sample  of  “ Bleu  de  Lyons,"  which 
confirmed  my  previous  conclusion  as  to  the  mode  of  pro- 
duction. 

Cross-examined  by  Mr.  Jessel : The  blue  I made  w*as 
made  according  to  the  patent.  Hydrochloric  acid  is  used 
to  romovo  the  purple  from  the  mass.  Not  using  hydro- 
chloric acid  docs  not  make  a substantially  different  pro- 
cess. Sulphuric  acid  I should  say  was  the  same.  Acetic 
acid  under  some  circumstances  will  do.  Alcohol  would 
do,  but  it  would  be  a loss.  There  is  another  difference, 
three  of  aniline  to  one  of  Tosaniline,  instead  of  equal 
weights.  I should  not  say  that  any  proportions  would  do. 
Have  only  used  myself  the  proportions  in  the  patent. 
There  is  a difference  in  the  time  of  healing.  I heated  for 
an  hour  and  a-half,  and  also  for  five  hours.  Following 
the  patent,  you  would  heat  for  more  than  an  hour  and 
a-half,  and  I think  I made  the  best  blue  with  the  five 
hours’  heating.  I used  something  labelled  “ Magenta 
Powder ; " it  was  acetate  of  rosaniline.  I purified  the 
aniline  myself;  it  probably  contained  toluidine.  I used 
equal  w-eights,  according  to  the  patent.  I got  the  blue 
before  boiling  with  hydrochloric  acid.  1 got  violet  after 
heating  an  hour  and  a-half.  After  five  hours’  heating  the 
mass  was  blue,  but  it  waa  still  possible  to  get  violet  from  it* 
I have  experimented  with  sulpnate,  chloride,  and  arseniate 
of  rosaniline.  and  got  violet  from  each  in  five  hours.  The 
salts  were  supplied  by  Mr.  Nicholson.  I tested  them  for 
acetic  acid  and  acetanilide ; and  the  test  used  would  have 
shown  benzoic  and  most  other  organic  acids.  It  would 
have  revealed  oxalic  acid.  I have  made  lots  of  acetani- 
lide. I say  I found  hydrochloric  ocid  because  I found 
chlorine.  If  chloride  of  rosaniline  and  acetic  acid  had 
been  used,  I should  find  chlorine.  Chloride  of  rosaniline 
and  acetic  acid  will  give  you  an  acid  solution.  I should 
say  it  would  give  both  my  results.  I do  not  know 
whether  it  would  contain  chlorine,  but  my  impression  is 
that  the  chlorine  would  combine  with  the  blue  and  give 
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chloride  of  blue.  You  would  get  chlorine  from  salt  and 
water.  I should  say  that  hydrochloric  acid  had  been 
used  ; but  mine  was  not  a positive  test.  I found  a smalt 
quantity  of  red  dye.  I used  an  alkali  of  ordinary 
strength  to  detect  it.  There  is  a carbolic  acid  red  dye  ; alka- 
lies do  not  alter  it.  Ked  aniline  dye  is  always  altered  by 
alkalies.  I used  ammonia  of  the  ordinary  strength.  1 
have  read  Gilbee’s  specification.  [Extract  read.] 

“ The  invention  consists  in  the  manufacture  of  an  im- 
proved blue  colour,  which  I call  rosaniline  blue,  and  in 
the  process  or  means  to  be  employed  therefor,  and  is 
based  on  the  discovery  made  by  Professor  Hofmann,  of 
London,  that  rosaniline  was  a colouring  basic  substance, 
susceptible  of  producing  colouring  matters  in  the  greater 
parts  of  its  combinations.  1 obtain  rosaniline  on  a com- 
mercial scale  of  a white,  rosy,  or  greyish  colour,  by  treat- 
ing the  salts  of  its  base  (which  salts  are  known  in  com- 
merce by  the  name  of  red  aniline)  in  a hot  aqueous 
solution,  saturated  with  caustic  alkali,  either  soda,  potash, 
or  ammonia,  in  the  proportion  of  two  parts  of  alkali  to 
one  part  of  rosaniline  salt  employed.  The  mixture  is 
kept  in  ebullition  until  the  rosaniline  in  suspension  in  the 
liquid  no  longer  loses  its  colour.  I prepare  an  acetate  of 
axuline  by  mixing  ico  parts  of  aniline  with  acetic  aeid 
of  commerce  (40  per  cent  crystallisablc  20  parts). 
One  part  of  rosaniline  is  mixed  with  5 parts  of 
this  acetate,  the  whole  is  heated  and  kept  slightly  boiling 
until  the  whole  mass  becomes  of  a blue  colour.  To  obtain 
a blue  colour  with  a purple  or  red  tint,  the  vessel  contain- 
ing the  mixture  should  be  removed  from  the  fire  directly 
the  desired  tint  is  obtained.  The  raw  blue  obtained  is 
poured  into  a highly  diluted  solution  of  sulphuric  acid, 
which  must  contain  a sufficient  quantity  of  acid  to  satu- 
rate the  aniline  employed  in  the  production  of  the  acetate. 
I filter  the  solution  to  separate  the  blue  formed,  then  boil 
it  with  water  several  times  until  the  latter  is  colourless. 
In  cooling  the  blue  separates  in  the  form  of  a resinous 
mass,  which  after  being  reduced  to  powder  is  dissolved  in 
six  to  eight  times  its  weight  of  concentrated  sulphuric 
acid : it  is  then  precipitated  in  a large  quantity  of  water. 
By  drying  this  precipitate  the  blue  is  obtained  in  the  form 
of  a copper  coloured  powder.” 

1 have  never  tried  that,  but  I should  think  it  would 
give  a good  blue.  The  process  is  almost  identical  with 
what  I have  tried,  if  you  put  hydrochloric  for  sulphuric 
acid.  I know  Schlumberger’s  process  [Patent  No.  J17,  of 
1863].  No  doubt  it  will  give  a blue.  Acetic  acid  or 
Sulphuric  would  do  for  Girard’s  process  ; he  points  out 
the  cheapest  or  the  cheapest  but  one.  I made  no  experi- 
ments with  a nitrate  of  rosaniline. 

Re-examined  by  Mr.  Grove:  I think  my  deduction  that 
hydrochloric  acid  was  used  in  making  the  blue  was  correct, 
because  the  chloride  of  blue  would  be  insoluble.  This 
was  the  first  blue  known.  There  is  a blue  called  carbolic 
acid  blue,  but  it  is  a questionable  substance.  Grignon’s 
blue  came  after.  Chinoline  blue  is  very  different,  and 
came  earlier.  Rosolic  acid  is  red. 

Mr.  Warrington,  F.R.S.,  examined  by  Mr.  Grove.  Had 
analysed  samples  of  blue  dyes  received  from  the  plaintiff*. 
Found  them  to  contain  traces  of  red  aniline  dye,  auiline, 
and  hydrochloric  acid.  Believes  them  to  have  been  made 
by  Girard’s  process,  or  a process  substantially  the  same. 

Cross-examined  by  Mr.  Jessel : Sulphuric  acid  was  the 
chemical  equivalent  of  hydrochloric  acid,  if  it  were  used 
to  produce  an  equivalent  result.  Its  use  was  an  evasion 
if  used  to  obtain  the  same  result.  One  salt  of  aniline  used 
for  another  was  an  evasion.  It  was  the  same  with  acids 
used  with  salts.  Whether  you  made  the  salts  or  used  salts 
ready  made  was  the  same.  [The  Vice-Chancellor  here 
remarked  that  the  Lords  had  decided  that  the  opinion  of 
a scientific  witness  as  to  an  evasion  could  not  be  received.] 
Made  only  a qualitative  analysis  of  the  dyes.  Found 
hydrochloric  acid,  but  could  not  say  how  much  chlorine 
was  present.  The  chlorine  might  have  come  from  the 


hydrochlorate  of  rosaniline.  Had  made  the  blue  dje 
from  the  chloride  ; it  w'as  insoluble  in  dilute  icid, 
but  soluble  in  alcohol  and  acetic  acid.  The  red  dye  could 
not  have  been  mado  from  carbolic  acid  or  carbolic  sdd 
und  aniline.  Never  saw  rosolate  of  aniline.  Did  no: 
know  whether  rosolic  acid  and  aniline  would  make  s dye. 
Rosolic  acid  was  made  from  carbolic  acid ; should  hare 
found  it  in  the  analysis  if  it  had  been  present.  Only  found 
the  three  bodies  tested  for.  No  acetic  acid  was  present. 
Sulphuric  acid  would  have  detected  it.  Had  made  ex- 
periments with  Girard’s  process,  and  always  succeeded  in 
forming  the  blue.  Used  a number  of  red  aniline  dye#— 
five  in  the  experiments — but  no  nitrate.  >U»ed  the  aceut* 
and  then  obtained  the  violet  mass  in  one  hour. 

Re-examined  by  Mr.  Grove:  The  heating  finished  when 
the  violet  was  obtained.  No  red  was  left  if  the  purifica- 
tion wus  complete.  The  chloride  of  the  blue  was  insolu- 
ble in  water.  The  treatment  with  hydrochloric  add 
removed  the  red  dye  and  aniline  which  had  escaped  trans- 
formation. 

A clerk  of  Messrs.  Simpson  and  Co.,  and  a man  whe 
had  formerly  travelled  for  the  defendants,  were  now  called 
to  identify  and  prove  the  delivery  of  the  samples  to  Mi. 
Warrington. 

Mr.  J.  W.  Speed,  examined  by  Mr.  Rusaell : I am  now 
a dyer  at  Manchester.  Was  at  Milan  with  the  defendant. 
Knew  Michel  and  Burdet  there,  who  came  from  Girard*. 
They  made  blue  dye  at  Milan  with  magenta  crystal*, 
aniline,  and  benzoic  acid.  They  used  benzoic  arid  in  the 
proportion  of  one-eighth  the  weight  of  the  aniline. 

Cross-examined  : Knew  Girard's  patent.  Could  only 
make  a blue  violet  with  a tingo  of  red  by  the  protest 
described  in  it.  Used  red  aniline  dye  and  aniline,  *nd 
heated  for  three  hours  and  a half  Did  the  best  he  could, 
but  could  only  get  a blue  violet,  a purplish  blue.  Knows 
the  defendant  s process,  which  makes  a true  blue.  Meant 
the  blue  made  by  the  process  described  as  the  defendant’*, 
but  made  with  magenta  crystals,  aniline,  and  benzoic  add, 
but  no  other  acid. 

Re-examined  by  Mr.  Grove:  Used  hydrochloric  acid 
afterwards  and  ordinary  spirit  of  wine.  Red  aniline, 
rectified  aniline,  and  benzoic  acid  give  a blue  when  hydro- 
chloric acid  and  alcohol  are  used  afterwards.  He  fir?*, 
obtained  a dirty  blue  purple.  The  melt  was  procured  in 
half  an  hour. 

By  the  Vice-Chancellor : The  melt,  when  pressed  and 
dry,  was  bronze  coloured.  Spirit  gave  a blue  solution 
with  it. 

This  closed  the  case  for  the  plaintiffs. 

Mr.  Jessel  then  addressed  the  Vice-Chancellor  on  the 
part  of  the  defendants,  contending,  first,  that  Girard* 
patent  was  bad  on  several  grounds  ; and  secondly,  that  thr 
defendant’s  dye  was  produced  by  a substantially  different 
process. 


Trinity  College,  »«uifn.— Degree  conferred  hf 
the  Earl  of  Robbc,  Chancellor.  Doctor  of  Medicine, 
Honoris  Causd  : Maxwell  Simpson. 

itoywl  Institution. — Tuesday,  Thursday, and  Satur- 
day, December  27,  29,  31.  at  3 o'clock,  Professor  Frank- 
land  “ On  the  Chemistry  of  a Coal”  (juvenile  lectures). 


ANSWERS  TO  CORRESPONDENTS. 


Dr.  Bond.— Mr.  Solomon,  Red  Lion  Square. 

n R.  C.— The  solution  generally  used  for  crystallising  on  gii*  j* 1 
modsrntely  strong  one  of  sulphate  of  magnesia,  thiclceusi  wits  * 
little  gum  amine.  Kuhlmann  tnu  lately  said  that  sulphate  of  ife 
used  in  the  same  way  answers  the  purpose.  You  may  colour  tbe 
th.ua  if  you  please,  and  obtain  very  pretty  effect*.  (2.)  Reduce  wiw 
sulphurous  acid,  and  separate  by  crystallisation. 

Book  I*wiwd.-Th*  Philosophy  of  Health,  by  BouthwooJ 
M.D. 
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Analyse*  of  Sewage,  by  Dr.  T.  L.  Phipson,  F.C.S.,  $e. 
During  the  last  twelve  months  several  samples  of 
sewage  have  been  forwarded  to  me  for  analysis,  and  I 
have  been  kindly  permitted  to  publish  some  of  the 
results  obtained.  I subjoin  a partial  analysis  of  stable 
manure  as  a sort  of  comparison: — 

/.  Entire  Sewage. 

$UUc 
Manure. 

Water.  . 70*000 

Dry  residue,  30*000 


House 

Bownge. 

98*700 
I *300 


Jinn**  ami 
H table 
Sewage 
Combined. 
94*400 
5*600 


Common 

London 

Wewsge. 

99*975 

0*025 


100*000  I CO  *000  100*000  100*000 

Nitrogen  • 0*500  0*117  0*370 

Or,  ammonia  0*607  0*128  0*450 

No.  1 was  an  ordinary  sample  of  stable  manure  ; 
No.  2 was  the  sewage  of  a large  establishment ; it 
was  couveyed  into  tauks,  constructed  purposely,  instead 
of  into  the  river;  No.  3 was  the  product  of  another  tank 
which  received  both  the  house  and  the  stable  Bewage  ? 
No.  4 was  sent  to  mo  with  a label  44  Thames  Sewage/’ 
but  1 do  not  know  where  it  was  taken. 


If.  Sewage  Evaporated  to  a Portable  State — Analytes  of  the 
Dry  Product  thus  Obtained. 


Water 

Orpin  Ip  mutter 
Phonphato  of  si 

IDOL  lli  , 

of  11  mo  [ 
and  magnesia* 
Sulphate  of  lima 
Alkaline  chloride 
and  null 'hates 
Sand  . . 


Nitrogen.  . 
Or,  ammonia . 


| London. 

1 

Wolmhampton. 

*J0 

1100 

1800 

aRo 

1*00 

9 00 

7»*jo 

5950 

$6  IVj 

7000 

66  00 

6|-oo 

1 r,,i 

l«7 

2'ioj 

2 00 

t f‘o°l 

9J0 

10*00 

6-jo 

it  40 

! i joi 

2 00 

*• 

1 to 

too 

»8  co 

7 91' 

7*1 

Z‘«° 

700, 

6*60, 

10-50 

8 OO 

80c 

13*00 

9 00 

I 100 'CO  IOO  OO,  too  co 

IOO  OO 

1 00-00 

too  00 

6141 

boo 

I*4lt 

6 16 

7 

7 2t 

7S»  7*1Q 

4 *7 

_7.iL 

— 9 *L 

« 77 

17*00 
20  jo 


8*00 

7*00 

? 50 
40  00 

loooof 

1 6f 

2 00 


III.  Sti cagt  of  Carlish  Solid/, d iy  real  Charcoal. 
Water.  . . 547,  jo  00  [Sen 

Organic  matter . . 2225  i;  00  20  40 

Phosphate  of  Uraeaud 

magnesia  . .115  ..  .,  rjot 

Carbon  and  niUca  . tf-jo  1700  4160  4000 
Alkaline  salts  . . 0*25 


J900 
*9  Jo 


1600 
22  80 


51  5» 
20  7* 


7 9c  ) 

jj  so  v 27  66 
•70H; 


Vltmgcn  . 
Or,  anmumU 


lOOOO  IOOOO  IOOOO  100  00  I0003*(  103  00 
. i^s  148  260  firj  lie 

100  180  ..  j ij  j ij  2A3 


I should  stale  (hat  none  of  the  above  had  been  sub- 
jected to  an  admixture  of  impurities  from  manufactories, 
&c.,  end  it  would,  on  that  account,  be  interesting  to  com- 
pare these  results  with  the  analysis  of  a fair  sample  of 
average  London  sewage,  as  it  finds  its  way  to  the  river. 
1 have  not  yet  lmd  on  opportunity  of  analysing  the  latter. 

I/Midon,  December,  1864. 


* Including  w>mctlmrs  about  i*j  of  phosphate  of  iron, 
t Add,  cat  bom te  <-f  lime,  4 0c  p«r  cent. 

| It  i*  evident  bom  that  carbonate  of  ammonia  has  been  volatilised 
during  tlM  evaporation ; bcuco  tbo  necessity  of  fixing  this  salt  accord- 
ing t3  Mr.  Manning’s  HUn. 

$ Including  oxide  of  iron  and  alumina  0-65. 

IJ  Including  sulphate  and  carbonate  of  lima 
*1  Add,  oxide  or  Iron,  1 20. 

VoL.  X.  No.  265.— DEntM8KU  3ft  1864. 


MANCHESTER  LITERARY  AND  PHILOSOPHICAL 
SOCIETY. 

Ordinary  Meeting,  November  15,  1864. 

R.  Axgub  Smith,  Ph.D.t  F.R.S.,  $e.t  President,  in  the 
Chair. 

The  following  letter  from  Mr.  James  Nasmyth,  C.E. 
addressed  to  Mr.  Joseph  Sidebothnm,  and  dated  November 
8,  was  read  : — 

44 1 had  intended  to  have  sent  the  Manchester  Literary 
and  Philosophical  Society  1 n Paper/  embodying  some 
ideas  I entertain  in  regard  to  the  vast  antiquity  of  the 
features  and  details  of  the  lunar  surface,  but  in  attempting 
to  put  my  views  on  this  subject  into  the  formal  shape  of 
* a Paper,’  somehow  or  other  my  pen  won't  say  what  I 
want  it  to  express,  so  I am  fain  to  get  out  of  the  difficulty 
by  sending  you  an  abstract  of  my  views  on  this  subject  in 
the  form  of  a letter.  The  views  I entertain  on  the  subject 
in  question  are  these — namely,  that  as  a direct  conse- 
quence of  the  small  mass  of  the  moon,  and  its  compara- 
tively large  surface,  it  must  have  parted  with  its  originnl 
cosmical  heat  with  much  greater  rapidity  than  in  the  case 
of  the  earth,  and  consequently  the  moon  must  have 
assumed  a final  condition  of  surface  structure  ages  before 
the  earth  had  ceased  from  its  original  molten  condition. 
And  as  the  moon  had  in  all  reasonable  probability  never 
possessed  an  atmosphere  or  water  envelope  (it  certainly  has 
none  such  now),  while  the  earth  has  both,  the  action  of 
the  earth’s  atmosphere,  and  especially  that  of  its  ocean 
when  it  existed  in  the  first  instance  as  a vast  vapour  en- 
velope, ere  the  earth  had  cooled  down  so  as  to  permit  the 
ocean  taking  up  its  final  position  as  an  ocean,  this  mighty 
vapour  envelope  must  have  retarded  the  escape  into  space 
of  the  cosmical  heat  of  the  earth  millious  of  ages  after  the 
moon  had  assumed  its  final  condition  as  to  temperature. 
Therefore  it  is  from  such  considerations  I am  led  to  the 
conclusion  that  the  surface  features  and  details  of  the 
moon  present  to  us  a sight  of  objects,  the  antiquity  of 
which  is  so  vast  as  to  be  utterly  beyond  the  power  of 
language  to  express,  and  scarcely  less  so  for  the  mind  to 
conceive.  Rut  yet  at  the  same  time  such  considerations 
appear  to  me  to  enhance  so  vastly  the  deep  interest  which 
ever  attends  the  examination  and  contemplation  of  the 
moon's  wonderful  surface,  that  I would  earnestly  urge 
those  who  agree  with  the  soundness  of  these  views  to  bear 
them  in  mind  next  time  they  have  an  opportunity  to  behold 
the  marvellous  details  of  the  lunar  surface,  as  I am  fain 
to  think  that  in  doing  so  the  interest  of  what  is  there 
revealed  to  them  will  be  rendered  vastly  more  impressive.” 

The  Presidkxt  read  a paper  44  On  the  Composition  of  the 
Atmosphere Ho  believed  that  his  inquiry  proved  that 
the  oxygen  test  was  a vefy  valuable  one,  as  indicating  the 
condition  of  the  atmosphere.  The  oxygen  was  diminished 
in  many  cases,  and,  indeed,  in  all  cases  where  the  air  was 
known  to  be  inferior.  Ho  said  the  objection  to  such  air 
may  perhaps  be  found  not  so  much  in  the  absence  of 
oxygen  as  in  the  gates  which  take  its  place.  That  place 
was  not  w holly  supplied  by  carbonic  acid.  He  believed  it 
needful  to  examine  the  composition  to  the  second  decimal 
place  in  the  case  of  oxygen,  and  to  the  third  or  even  fourth 
in  the  case  of  carbonic  acid,  as  extremely  small  amounta 
of  aomo  gases  affect  us.  Hitherto  we  have  had  the  com- 
position of  tho  air  given  in  numbers  varying  a tenth  per 
cent. — specimens  have  generally  been  taken  from  rooms  on 
streets  or  open  places  indiscriminately.  It  is  the  author's 
wish  to  show  that  variations  are  dependent  on  the  con- 
ditions of  soil,  situation,  wind,  & c.,  and  that  the  oxygen 
and  carbonic  acid  together  may  with  very  minute  analysis 
guide  us  in  our  sanitary  inquiries.  The  paper  cannot 
easily  be  given  in  abstract,  further  than  ly  adding  a table 
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of  the  analyses  showing  the  average  numbers  obtained  in 
various  places : — 

Analyses  of  Atmospheres  r orying  in  Osygen. 

Oxygen  |»«r 
cent 

Avgij.  Nus. 


N.  E.  oea-shun*  and  Oj>en  heath  (Scotland)  . . 20*999 

Tops  of  hills  (Scotland) 20*98 

In* a suburb  of  Manchester  in  wet  weather  . . 20*98 

Ditto  ditto  ditto  . . 20*96 

Front  of  street  fths  of  mile  from  Exchange,  Man- 
chester   20*945 

At  the  back  part  of  the  house  ....  20*936 

Low*  parte  of  Perth 20*935 

Swampy  places  (favourable  weather)  . 20*922  to  10*95 

In  fog  And  frost  in  Manchester  . . . .20*91 

In  ritting-rooiu  which  felt  close,  but  not  exces- 
sively so 20*89 

In  a small  room  with  petroleum  lamp,  well  venti- 
lated   20*84 

Ditto  after  six  hours 20  *83 

Pit  of  theatre,  it.  30  p.m 10*74 

Gallery,  10.30  p.m 20*36 

In  large  cavities  iu  mines 20  *77 

In  currents 20*65 

Under  shafts  10*424 

In  sumps . .20*14 

When  candles  go  out  ....  about  18*5 
The  worst  specimen  yet  examined  in  the  mine  . 18**7 

Very  difficult  to  remain  in  for  many  minutes  . 17*2 


Analyses  of  Atmospheres  varying  in  Carbonic  Acid. 

Avg.  of  car 
tunic  acid 
per  cent. 

Manchester  streets,  usual  ......  0*0403 

During  fogs  .......  0*0679 

About  middens 0*0774 

Average o *0442 

Fogs  excepted  ......  0*0424 

Fogs  and  middens  excepted  . . . . 0*0403 

Where  the  fields  begin . ....  0*0369 

In  close  buildings 0*1604 

Minimum  of  suburb* 0*0191 

Over  North  Scotland  (towns  excepted)  . . 0*0336 

Candle  goes  out 1*8  to  2*5000 

Lowest  found  in  mines  .....  2*5000 

Ixiwest  entered  .......  4*0000 

The  greater  part  of  this  is  given  in  Dr.  Angus  Smith's 
report  “On  the  Air  of  Mines  " — Appendix  to  Report  of 
the  Royal  Mines  Commission,  1864. 

MICROSCOPICAL  SECTION. 

First  Ordinary  Meeting , Session  1864-5. 

October  17,  1864. 

Joseph  Sidebotuam,  Esq.,  President  of  the  Section , in  the 
Chair. 

The  President  stated  that  he  regretted  to  have  to  in- 
form the  members  of  the  total  failure  of  the  efforts  made 
during  the  last  summer  to  provide  them  with  fresh  cotton 
pods  for  the  purpose  of  investigating  into  the  structure  of 
the  cotton  fibre.  This  was  partly  owing  to  ravages  of  the 
i-ominon  greenhouse  pest,  the  red  spider,  and  partly  un- 
accounted for,  as  the  plants  had  flowered  but  not  fruited. 
He  called  the  attention  of  the  meeting  to  the  compact 
form  of  microscope  made  by  Mr.  Dancer  to  facilitate  sea- 
side and  other  investigations,  where  portability,  combined 
with  means  of  using  the  higher  powers,  was  the  chief 
desideratum.  A specimen  was  on  the  table,  and  he  and 
other  members  could  bear  testimony  to  its  advantages. 
He  also  called  the  attention  of  the  members  to  the  many 
beautiful  forni9  of  insects  and  vegetable  life  which  were 
frequently  neglected  as  being  too  small  to  be  examined  by 
the  unaided  eye,  and  yet  too  Urge  for  the  ordinary  powers 
of  the  microscope.  He  asmred  the  members  the  use  of 


the  present  three  or  two-incli  object-glasses  would  reveal 
to  them  many  objects  of  surpassing  beauty,  which  had 
hitherto  only  been  studied  in  detail.  With  regard  to  the 
use  of  such  powers  as  the  Ath  or  ^th,  he  thought  they 
seemed  to  have  reached  the  limits  of  the  available  powti 
of  microscopic  object-glasses,  as  it  appears  impossible  to 
separate  or  define  lines  more  numerous  than  ninety  thou- 
sand in  an  inch,  on  account  either  of  the  decomposition  of 
light  or  some  other  cause.  It  therefore  seems  beyond  our 
power  ever  to  discover  more  of  the  ultimate  composition 
of  matter  by  aid  of  the  microscope,  even  were  we  not  pre- 
vented by  the  material  composition  of  our  lenses  and 
organs  of  vision.  We  have,  however,  penetrated  to  the 
very  confines  of  organic  life,  if  not  beyond,  inasmuch  u 
no  organisms  appear  to  exist  smaller  than  those  we  can 
already  see.  It  is,  moreover,  a curious  fact  that  the 
smaller  creatures  are  composed  of  fewer  elements  than  the 
larger  ones,  and  that  the  number  of  elementary  bodies 
composing  them  decrease  in  number  as  the  organisms 
themselves  decrease  in  size.  It  becomes,  therefore,  a 
matter  for  speculation  whether  the  reason  of  this  may  not 
be  that  the  ultimate  atoms  of  some  elementary  bodies  are 
larger  than  others,  and  that  these,  from  their  size,  cannot 
be  used  in  the  composition  of  the  more  minute  (onus  of 
organic  bodies,  and  that  smaller  organisms  than  those 
about  rsiucth  of  an  inch  do  not  exist,  because  the  ulti- 
mate atoms  of  all  solid  bodies  are  too  large  to  be  economi- 
cally used  in  their  formation.  The  telescope  appeared  to 
have  infinite  fields  of  distance  to  explore,  but  it  would 
seem  the  microscope  had  nearly  reached  the  limits  of  it* 
possible  power. 

Mr.  J.  B.  Dancer,  F.R.A.S.,  then  read  a paper  “Os a 
Contrivance  for  Regulating  the  Amount  of  Light  Trans* 
milted  from  the  Source  of  Illumination  to  the  Mirror  of  tie 
Microscope."  When  viewing  certain  objects  by  transmitted 
light,  and  particularly  with  oblique  illumination,  a very 
slight  alteration  in  the  quantity  and  direction  of  the  light 
produces  a marked  difference  in  the  appearance  of  the 
object,  especially  in  Diatoinacete,  where  a proper  manage- 
ment of  the  light  shows  lines  or  markings  invisible  under 
ordinary  direct  illumination.  The  apparatus  now  exhi- 
bited is  one  easily  made  at  a trifling  cost,  and  consists  of 
a circular  disc  of  blackened  tin  or  cardboard  ten  or  twelve 
inches  in  diameter,  with  a number  of  perforations  of  variou* 
shapes  and  sizes —circular,  cross -shaped,  wedge-shaped, 
&c.  —the  centres  of  which  are  about  3 i inches  from  the 
centre  on  which  the  disc,  placed  perpendicularly,  rotate*. 
The  form  of  perforations  found  generally  most  useful  are 
parallel  slits — slits  at  right  angles  to  each  other— wedge- 
shaped  and  circular  openings.  The  object  under  view 
must  be  well  illuminated  in  the  direction  required,  and 
then  the  disc,  supported  by  a pillar,  is  placed  between  the 
source  of  light  and  the  concave  mirror,  when  a few  trial* 
will  determine  the  best  form  of  aperture.  The  marking* 
of  Pleurosigma  fasciola,  angulatum,  &c.,  may  be  seen  by 
its  aid  under  powers  which  would  not  show  them  with 
any  arrangement  of  achromatic  condensers,  and  it  •!*> 
has  the  good  property  of  shading  all  but  the  amount  of 
light  required  from  the  lower  portion  of  the  microscopic 
stage  and  stand.  The  disc  might  be  attached  to  the  lamp, 
but  it  appears  to  work  better  on  a stand,  and  is  susceptible 
of  various  modifications  which  will  readily  suggest  them- 
selves to  the  microscopist. 

Mr.  W.  H.  Heys  exhibited  specimens  of  leaves  of  the 
vegetable  marrow,  showing  reticulated  markings  some- 
what similar  to  those  of  Symphytum,  and  presented  a 
slide  to  the  cabinet. 

Mr.  SiDRBOTiiAM  stated  that  in  sweeping  over  herbse* 
for  Colsoptcra  and  other  insects,  he  had  found  some  very 
curious  seeds,  to  one  of  which,  that  of  Sanicula  Europe*, 
he  thought  attention  had  not  hitherto  been  drawn,  though 
well  deserving  of  it.  Those  of  Henbane  and  Daucus 
were  also  most  singular. 

Mr.  Linton  exhibited  the  elegant  tufted  stigmas  of 
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Poterium  sanguisorba,  and  the  very  singular  calyx  of  the 
gum  cistus,  which  might  almost  be  mistaken  for  the  skin 
and  scales  of  a fish. 


Ordinary  Meeting,  November  19,  1864. 

R.  Antic's  Smith,  Ph.l).,  F.R.S.,  $<?.,  President,  in  the 
Chair. 

Mr.  E.  C.  Buxton  was  elected  an  ordinary  member  of 
the  Society. 

Dr.  Joule  exhibited  a magnetic  needle  for  showing  rapid 
and  minute  alterations  of  declination.  It  consisted  of  a 
piece  of  hardened  and  polished  watch  spring,  an  inch 
long  and  one-tenth  of  an  inch  broad,  suspended  vertically 
by  a filament  of  silk.  The  steel  was  magnetised  in  the 
direction  of  its  breadth.  He  remarked  that  Professor 
Thomson  had  long  insisted  upon  the  advantages  which 
would  attend  the  use  of  very  small  bars  in  most  magnctical 
investigations,  and  had  employed  excessively  minute 
needles  in  his  galvanometers  with  great  success.  Dr. 
Joule  stated  his  intention  to  fit  up  his  needle  so  as  to  be 
observed  by  light  reflected  from  its  polished  surface,  or 
otherwise  by  viewing  a glass  pointer,  attached  to  the 
bottom  of  the  steel,  through  a microscope.  He  believed 
that  by  the  latter  plan  he  should  be  able  to  observe  deflec- 
tions as  small  as  1*  of  arc. 


ACADEMY  OF  SCIENCES. 

December  19. 

A Memoir  by  M.  Houxcau,  entitled,  " Study  of  Arsenife- 
rous  Hydrochloric  Acid,"  was  read.  The  author  gave  the 
amounts  of  arsenic  he  had  found  in  various  specimens  of 
the  acid,  states  that  the  arsenic  exists  in  the  acid  in  the 
state  of  chloride,  and,  lastly,  gives  a method  of  purifying 
the  nrseniferous  acid.  This  last  section  of  the  memoir  we 
shall  translate. 

M.  Margueritte  replied  to  M.  Caron  in  another  note 
" On  the  Cementation  oj  Iron  by  Carbonic  Oxide  and 
Carbon."  The  dispute  between  these  gentlemen  seems 
endless. 

Mr.  TeTreil  presented  “ Analyses  of  some  Minerals  from 
Siam.”  These  consisted  of  two  gold  ores,  an  Oriental 
emerald,  some  iron  ores,  and  a bituminous  matter  contain- 
ing sulphur. 

M.  Gal  presented  a note  “ On  a New  General  Property  of 
Ethers The  author  finds  that  ethers  treated  with  hydro- 
bromic  acid  split  up,  forming  hydrobromic  ether,  and 
setting  the  acid  radical  free. 

M.  Batka  gave  a new  "Analysis  of  the  Follicles  of 
Senna,”  for  which  we  have  no  space  to-day. 


NOTICES  OF  PATENTS. 


CoinwuuU-Atsd  by  Mr.  Vacghav.  Patent  Auht,  54,  CJuncery 
Lmio,  W.C. 

Grants  of  Provisional  Protection  for  Six  Months. 

5910.  O.  M.  de  Bayelt  and  J.  Vigoulete,  “ An  improved 
method  of  compounding  by  agglomeration  artiflcial  fuel." 
— November  23,  1864. 

2998.  C.  Biliks,  11  Improvements  in  separating  sulplmr 
from  coal  and  coke.” — December  1,  1864. 

3017.  J.  G.  Ulrich,  " Improvements  in  the  means  and 
contrivances  employed  in  the  packing,  conveying,  and 
storing  of  gunpowder  and  other  explosive  materials,  to 
prevent  the  accidental  explosion  thereof.” 

3018.  C.  W.  Siemens,  “ Improvements  in  apparatus  for 
the  production,  purification,  and  combustion  of  gases  for 
heating  purposes.”— December  3,  1864. 

3020.  J.  G.  Winter,  •«  Improvement*  in  revolving  retorts, 
and  in  the  mode  of  applying  heat  to  the  same,  designed 


for  producing  oil  from  coals,  shales,  cannels,  and  other 
substances,  or  for  distilling  oils."— December  5,  1864. 

3071.  J.  Vaughan,  "Improvements  in  heating  the  blast 
for  furnaces  in  the  manufacture  of  iron.”— December  io, 
1864. 

3095.  J.  B.  Thompson,  " Improvements  in  coating  iron 
and  steel  with  silver,  gold,  platinum,  or  palladium,  and  in 
ornamenting  articles  with  such  metals.” 

3101.  P.  F.  Lunde,  " Improved  apparatus  for  obtaining 
extracts  from  vegetable  substances.” — December  14,  1864. 

Notices  to  Proceed. 

1998.  II.  Armistead,  " Improvements  in  dyeing  and 
sixing,  or  preparing  warps  for  weaving.”— August  10,  1864. 

2003.  J.  A.  and  J.  Webb,  and  J.  J.  Monteiro,  " Im- 
provements in  tho  application  and  in  the  preparation  of 
certain  fibres  for  the  production  of  paper  and  textile 
fabrics." — August  11,  1864. 

2026.  R.  T.  Monteith,  "Improvements  in  preserving 
eggs.”— August  13,  1864. 

2043.  P.  A.  le  Comte  de  Fontainemorcau,  " Certain 
improvements  in  the  process  of  preserving  animal  and 
vegetable  alimentary  substances.”  — A communication 
from  Francois  Xavier  Eseofet. — August  17,  1864. 

2359.  L.  A.  and  W.  Bryer  Nation,  " A mode  of  sepa- 
rating the  pitch  and  spirituous  oils  from  all  matters  con- 
taining them." — September  26,  1864. 


CORRESPONDENCE. 


The  New  Aspirator. 

To  the  Editor  of  the  Chemical  News. 

Sir,— Professor  Clifton  informs  me  that  the  swivel 
aspirator  described  as  invented  by  Mr.  Dancer,  of  Man- 
chester, was,  in  reality,  first  described  by  M.  Boisgiraud. 
I am  sure  Mr.  Dancer  was  not  aware  of  this,  and  I still 
feel  obliged  to  him  for  his  device,  although,  of  course,  we 
must  k*  ep  to  the  rule  carefully  to  give  the  first  inventor 
the  chief  credit.  The  instrument  had  gone  through  two 
stages  previously,  in  the  aspirators  of  Boswell  Rud  and 
Brunner.  I am,  &c. 

R.  Angus  Smith. 

Manchester,  Dtretnlxi  10,  1864. 

Assay  of  Tin  Oits. 

To  the  Editor  of  the  Chemical  News. 

Sir, — Agreeably  to  your  request  I now  send  you  the  par- 
ticulars of  the  method  of  estimating  the  value  of  tin-stone 
by  dry  assay,  which  has  been  frequently  practised  by  my- 
self during  the  lost  nine  years,  and  has  uniformly  furnished 
correct  results  with  but  little  expenditure  of  time  and 
labour.  The  flux  employed  is  cyanide  of  potassium,  and 
the  method  of  opcruiing  has  been  usually  as  follows : — 
The  tumple  having  been  carefully  selected  is  first  crushed 
by  the  hammer  in  a steel  mortar,  and  then  further  reduced 
to  powder  in  an  agate  mortar.  100  grains  is  u convenient 
quantity  to  be  taken  for  analysis,  and  it  is  always  advi- 
sable to  make  tw  o independent  experiments  upon  the  same 
sample  of  ore,  with  the  view  of  having  a control,  and  the 
highest  result  obtained  is  that  upon  which  I place  re- 
liance, since  the  error  must  always  be  on  the  side  of  loss 
rather  than  excess.  A couple  of  small  Hessian  crucibles, 
of  about  3 ox.  capacity,  are  prepared  in  the  first  instance 
by  ramming  into  the  bottom  of  them  a small  charge  of 
powdered  cyanide  of  potassium  sufficient  to  form  a layer 
of  about  half  an  inch  in  depth  ; the  weighed  quantities  of 
tin  ore  are  then  intimately  mixed  with  from  lour  to  five 
times  their  weight  of  the  powdered  cyanide,  and  the 
mortar  rinsed  with  a small  quantity  of  the  pure  flux, 
which  is  laid  upon  the  top  of  the  mixture.  The  crucibles 
are  then  hcatid  in  a moderate  lire,  or  over  a gas-blowpipe, 
and  kept  for  the  space  of  leu  minutes  at  a steady  fusion  ; 
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they  arc  then  removed,  gently  tapped  to  facilitate  the  for- 
mation of  a single  button,  and  allowed  to  cool.  Upon 
breaking  the  crucibles  the  reduced  metal  should  present 
an  almost  silvery  lustre,  with  a clean  upper  layer  of 
melted  flux.  I have  usually  taken  the  precaution  ol  dis- 
solving the  latter  in  water  for  the  purpose  of  satisfying 
myself  in  regard  to  the  absence  of  any  trace  of  reduced 
metal  or  heavy  particles  of  the  origami  ore.  There  is 
always  contained  in  the  commercial  cyanide  a sufficient 
quantity  of  alkaline  carbonate  to  secure  the  perfect  fusion 
of  the  silicious  ganguc  and  other  like  impurities  in  the  tin 
ore,  but  the  operator  should  assure  himself  of  the  absence 
of  copper  and  lead  in  the  ore,  either  by  preliminary  treat- 
ment with  hydrochloric  acid,  in  which  tin-stopc  is  abso- 
lute insoluble,  or  by  testing  the  button  of  reduced  tin 
after  hammering  nr  rolling  for  such  metallic  admixture.  I 
have  usually  found  a minute  trace  of  iron,  and  sometimes 
gold  in  the  melted  buttons,  but  not  so  much  as  to  add 
appreciably  to  their  weight. 

My  experiments  have  sometimes  furnished  identical 
results,  but  I would  rather  state  of  this  process  that  when 
worked  with  ordinary  c are  it  may  be  relied  upon  as  giving 
numbers  true  to  within  | per  cent.,  and  I do  not  know 
any  other  method  which  exceeds  this  in  accuracy  and 
rapidity  of  execution.  I append  a few  analytical  results 
taken  at  random  from  a number  of  ore*  assayed  in  this 
manner : — 


Sample  No.  i 


December  i$. 


1 am,  &c. 


Tin  per  cent 
1.  II. 

• 45'6  4 S’® 

• 57  * 57  6 

. #8'4  687 

Mkt.w.li  hoist. 


MISCELLANEOUS. 

RBNAUD  t>.  LEVINSTEIN.* 

Brfort  Vict-Chnncellor  Sir  W,  P.  Wood. 

(Continutd  from  pagt  jfi.) 

In  the  course  of  Mr.  Jcssel’s  speech  for  the  defendant,  a 
question  arose  upon  Girard’s  patent  of  1S60.  This  was 
for  the  production  of  colouring  matter  simply,  not  for 
dyes  specially,  but  an  allusion  to  a blue  colour  wua  looked 
upon  as  a prior  publication  of  the  process  of  iS6i.  Some 
of  the  plaintiff's  witnesses  were  therefore  recalled  to  prove 
that  the  two  patents  were  for  substantially  different 
matters.  We  need  not  further  allude  to  this  part  of  the 
proceeding,  ns  it  only  formed  an  episode  in  the  trial,  but 
proceed  now  with  the  evidence  for  the  defendants. 

The  first  witness  called  was  Professor  J.  A.  Wanklyn, 
who  was  examined  by  Mr.  Aston.  11c  said  he  had  con- 
siderable experience  in  the  mode  of  making  aniline  blue, 
huviug  manufactured  and  sold  it  in  Heidelberg  in  1862.3. 
He  made  the  blue  in  two  ways.  In  011c  he  used  the  red 
aniline  dye  commonly  known  in  Germany  ; this  was  the 
arsematc  of  ros&niline,  and  was  moist  w ith  hygroscopic 
water.  To  this  he  added  aniline,  and  heated.  Wlule 
the  mixture  was  hot  he  added  benzoic  acid,  and  continued 
the  heat  for  a time  until  n bronze  mass  w as  formed,  which 
was  semi-fluid  while  hot,  ami  solid  when  cold.  He  took 
from  time  to  time  a portion  out  of  the  vessel,  and  dissolved 
it  in  alcohol,  and  as  soon  os  the  solution  was  blue  the 
process  was  finished  and  the  dye  was  perfect.  In  general 
he  heated  to  170°  C.,  but  the  temperature  might  at  times 
be  higher,  and  at  times  lower.  After  the  benzoic  acid 
was  added  the  process  soon  came  to  a close,  generally  in 
an  hour.  The  proportions  he  used  were  one  part  of 
arsematc  of  rosaniline,  one  and  a-half  parts  of  aniline, 
but  the  proportion  of  aniline  was  not  material,  and  of 
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benzoic  acid  one  fourth  the  weight  of  the  ar situate  of 
rosaniline.  These  proportions  produced  a really  good 
blue  after  purification.  He  purified  with  ether,  which 
removed  the  unchanged  uniline  and  the  tarry  inattejj 
formed  ; after  that  the  dye  was  ready  for  the  market, 
lie  purified  in  another  way,  by  treating  the  melt  wuh 
alcohol  and  then  with  diluted  hydrochloric  acid  ; the  dye 
was  then  washed,  separated  by  filtration,  and  dried.  Or 
he  washed  the  melt  (bronze  mass)  with  acetic  acid, 
and  used  ether  when  much  tar  was  present.  It 
was  immaterial  which  method  of  purification  was 
used.  He  made  many  experiments  to  obtain  blue. 
If  the  arseniate  of  rosaniline  was  replaced  by  the  acetate, 
an  equally  good  colour  was  produced.  Arseniate  of  ms* 
aniline,  aniline,  and  acetate  of  soda  also  made  a good 
colour.  The  result  was  the  same  with  acetic  as  with  ben- 
zoic acid,  but  without  either  benzoic  or  acetic  acid  to 
bronze-coloured  mass  was  obtained,  Renzoatc  of  aniline 
decomposes  at  ijo*C. ; most  of  the  aniline  salts  part  with 
aniline  at  i5oeC.  He  knew  Girard's  specification.  ILd 
tried  the  process  in  Germany  because  he  wanted  to  dts- 
penae  with  hcuzoic  acid.  With  Girard’s  process  very  little 
change  took  place.  lie  never  got  blue  without  benroic 
or  acetic  acid.  Had  made  experiments  with  Girard'i 
patent  In  conjunction  with  Dr.  Miller,  but  did  not  remain 
until  the  experiment*  were  completed.  Knew  the  t«u 
for  acetic  acid  and  acetanilide,  but  had  never  seen  ac*- 
lanilide.  Sulphuric  acid  would  detect  acetic  acid ; until 
quantities  would  be  detected  by  the  kakodyle  test. 

Cross-examined  by  Mr.  Grove : Small  quantities  of 
acetanilide  could  not  be  detected.  Has  taken  out  two 

Eat  cuts,  one  of  which  is  completed.  Patented  tho  use  of 
enzoic  acid  in  November  or  December,  1862.  Had  expe- 


rimented and  manufactured  perhaps  two  or  three  cwt.  of 
the  colour  in  Germany.  A manufactory  was  started  la 
1 A)  ml  on  in  1863,  and  is  still  going  on.  The  defendant, 
Levinstein,  works  under  a license  from  me.  I do  not  assut 
in  the  manufacture ; have  mndo  the  colour  to  show 
people.  I have  a patent  for  making  purple  dyes  from 
manna  sugar.  Have  never  seen  the  operation  at  work. 
Have  never  seen  aniline  used  in  the  process,  but  rosanilm: 
in  some  form  or  other  is  used.  I don't  know  the  propor- 
tions of  manna  sugar  used.  Cannot  tell  the  chemical 
reason  why  benzoic  acid  produces  the  colour  quicker,  tad 
in  operation.  Can  only  say  the  process  goes  better.  Have 
patented  a purple  dye  called  **  Avclia."  It  is  an  organic 
dye. 

Re-examined  by  Mr.  Jessel:  You  cannot  get  a blue  by 
Girard’s  process  with  an  inorganic  acid  and  without  to 
organic  acid  in  some  form  or  other  either  in  a salt  or  free. 
With  an  organic  acid  you  get  tho  blue  at  ouc  operation. 
The  red  gradually  becomes  blue. 

Mr.  D.  Campbell,  examined  by  Mr.  Jessel : Is  familiar 
with  several  aniline  dyes,  and  knows  Girard's  patent  of 
1861.  Tried  experiments  with  it  in  1861  or  '62.  Obtained 
a good  violet  by  the  first  part  of  the  process,  but  not » 
true  blue  by  the  second.  All  his  experiments  with  the 
second  part  were  failures ; got  only  a dirty  greyish  blo^ 
with  the  chloride  ; with  the  arseniate  got  better.  Followed 
tho  directions  of  the  specification  carefully,  and  did  bi* 
best  to  get  tho  colour.  Tried  solid  and  liquid  red  aniline 
dyes;  tried  all  the  red  aniline  dyes  he  knew.  The  tint 
experiments  were  made  for  hi*  own  information.  JFirst 
heard  of  acetate  of  rosaniline  ut  the  Exhibition  of  ifri. 
Has  heard  of  the  oxalate  recently,  but  is  not  aware  that  it 
is  sold  now'.  In  1861  only  the  arseniate  and  chloride  cf 
rosaniline  were  sold  as  red  auilinedyes.  Made  experiment' 
for  the  defendant  with  Girard’s  pateut  in  April,  1864.  Got 
no  better  results  than  in  his  former  experiments.  Tried 
acetic  acid  afterwards,  and  soon  obtained  tho  violet, 
afterwards  the  blue.  The  violet  was  obtained  immediately, 
and  the  blue  in  about  an  hour.  Had  never  tried  thf 
oxalate.  Used  equal  parts  of  aniline  and  acetate  of 
ros&nilino  ; heated  them  from  310“  to  350*  F.  for  an  hour. 
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Bought  red  aniline  dye  of  Judson  and  Sons  ; got  a solu- 
tion of  chloride  of  rosaniline  and  used  it.  Did  not  get  a 
good  colour.  Tested  the  solution,  and  found  no  acetic 
acid,  60  assumed  it  was  chloride.  When  benzoic  acid 
was  added  to  the  chlorido  of  rosaniline  and  aniline  after 
they  had  been  heated  for  some  time,  you  get  a blue 
directly,  or  in  an  hour.  Willi  arseniato  of  roaanilino  you 
get  the  same  result,  when  benzoic  acid  it  used.  The  result 
has  some  red  in  it,  and  the  blue  is  not  pure,  but  it  is  good. 
Two  ounces  of  arseniato  of  rosaniline,  three  ounces  of 
aniline,  and  a half-an-ounce  of  acetate  of  soda  heated  for 
three-quarters  of  an  hour  gave  a blue  mass  on  the  addition 
of  twenty-five  grains  of  bensoic  acid.  The  same  propor- 
tions of  the  other  ingredients,  but  without  the  benzoic 
acid,  gave  a blue,  but  not  so  good.  In  purifying  these, 
he  only  heated  once  for  a quarter  of  an  hour  with  hydro- 
chloric acid.  This  was  to  remove  the  excess  of  red  and 
aniline.  Sulphuric  acid  would  do  the  same,  but  hydro- 
chloric is  the  best.  The  first  part  of  Girard  a patent, 
using  solid  acetate  of  rosaniline,  and  heating  for  an  hour, 
gives  a blue  at  once,  without  any  violet  stage.  Had 
always  bad  results  with  solutions  of  salts  of  rosaniline. 
Tried  rosaniline  with  three  times  its  weight  of  aniline, 
and  with  glacial  acetic  acid  ; heated  them  together  up  to 
3JO°— 370°  F.  for  seventy  minutes,  and  obtained  a good 
blue.  The  red  aniline  dyes  at  the  date  of  the  patent  were 
the  arseniato  and  that  made  with  nitrate  of  mercury. 
Bed  aniline  dye  was  always  on  inorganic  salt,  unless 
afterwards  converted  into  an  organic.  No  good  dye  could 
be  obtained  by  Girard's  specification. 

Cross-examined  by  Mr.  Grove  : ILid  made  no  experi- 
ments with  the  patent  of  1S60.  In  experiments  with  the 
patent  of  1B61  used  the  exact  proportions  mentioned  in 
the  specification.  Only  knew  the  chloride  and  arseniato 
at  the  time.  The  chemical  composition  of  the  dyes  was 
not  known  at  the  time.  Used  pure  crystals  of  salt  of 
rosaniline,  and  dissolved  them  to  see  if  the  solution  would 
answer.  Dissolved  half  an  ounce  of  crystals  in  ten  ounces 
of  water.  Obtained  the  acetate  of  rosauiline  he  experi- 
mented with  from  Dr.  Miller. 

Mr.  Crookes,  examined  by  Mr.  Aston : Was  well 
acquainted  with  the  subjects  of  light  and  colour,  and  was 
an  early  experimenter  with  the  spectroscope.  Had  sub- 
jected colours  produced  by  G hard's  specification  to  spec- 
trum analysis.  They  were  cither  purple  or  violet,  but  not 
blue.  Had  applied  to  a chemist  for  what  was  known  as  red 
aniline  dyeat  the  date  of  the  patent,  and  had  been  furnished 
with  a moist  red  moss.  It  was  a very  impure  material, 
and  contained  mercury.  Treated  the  powder  with  spirit, 
evaporated  the  solution  obtained,  and  used  the  residue 
for  red  aniline  dye,  “purified  in  the  usual  manner." 
Used  half  an  ounce  of  this  residue  and  half  an  ounce  of 
commercial  aniline.  Did  not  test  the  aniline.  Mixed  the 
materials  in  a flask,  and  heated  to  165  C.,  or  as  near  as 
possible,  for  five  and  a half  hours.  The  result  was  a solid 
mass  of  a bronze  colour ; boiled  this  with  water  and 
hydrochloric  acid — one  part  of  acid  to  too  parts  of  water  : 
obtained  a red  solution  which  was  thrown  away.  A resi- 
due was  left  which  would  dye  a Tiolet.  Treated  this  for 
blue  by  boiling  with  hydrochloric  acid  diluted  with  ten 
parts  of  water ; boiled  it  two  or  three  times.  A very 
small  residue  was  left— not  ^0th  of  the  ingredients. 
Dissolved  this  in  spirit : it  was  more  blue  than  the  original 
violet,  but  not  a pure  blue.  Examined  that  solution  and 
others  with  the  spectroscope.  Obtained  specimens  made  by 
Girard's  process,  and  specimens  made  by  the  defendant’s 
roccss,  from  Dr.  Miller.  In  solution  (1  in  250)  the 
lu©  made  by  Girard’s  process  was  opaque  to  the  orange 
yellow'  and  most  of  the  green  rays,  but  transparent  to  the 
red  and  blue.  A solution  of  the  same  strength  of  the 
defendant's  blue  was  quite  opaque  to  red.  The  defendant's 
wa*  a pure  aniline  blue ; Girard's  appeared  to  be  a mixture 
of  aniline  red  and  aniline  blue.  Thespectrum  experiments 


showed  a decided  difference  between  the  defendant’s  blue 
and  Girard's. 

Cross-examined  by  Mr.  Grove  : The  solution  (produced) 
was  made  with  spirit  and  w-ater.  It  was  a perfect  solution, 
although  it  might  contain  some  flocculi.  Matter  in  solution 
and  suspension  might,  in  a few  exceptional  cases,  give 
different  effects  in  the  spectroscope.  The  violet  was  a 
mixture  of  red  and  blue,  and  would  necessarily  be  made 
more  blue  by  getting  rid  of  tho  red. 

Dr.  Letheby,  examined  by  Mr.  Bogshawc  : [The  com- 
mencement of  Dr.  Letheby's  evidence  W'a*  not  heard  by 
our  reporter.]  He  had  tried  Girard’s  process,  and  heated 
the  mixture  for  three  or  four  hours.  The  result  was  it 
dirty  violet  moss.  Indications  of  decomposition  were  ob- 
served at  the  expiration  of  the  time  stated,  so  the  opera- 
tion was  stopped.  Treated  the  violet  mass  with  very  dilute 
hydrochloric  acid.  Made  a comparative  experiment  with 
crude  magenta  red,  and  obtained  a similar  result,  but  not 
so  bright  as  in  the  former  case.  Treated  tho  mass  with 
stronger  hydrochloric  acid  for  the  blue  ; used  n solution 
containing  to  per  cent,  of  commercial  hydrochloric  acid. 
Obtained  a dirty  blue  mass  which  would  only  dye  a dirty 
bluo.  Made  other  experiments  with  the  same  proportions 
of  purified  magenta  and  aniline,  and  one-third  tho  weight 
of  acetate  of  potash,  and  also  acetate  of  sods.  Heated 
these  mixtures  to  165°  C.  for  one  hour.  With  acetate  of 
potash  obtained  a rich  blus  at  once,  which  required  no 
further  treatment.  When  acetate  of  potash  is  used, 
believed  that  the  chemical  changes  which  take  place  are 
essentially  different  to  what  takes  place  in  Girard's  process. 
Benzoic  acid  acted  like  acetic  in  expediting  the  change. 
Made  no  quantitative  experiments,  but  believed  that  the 
blue  amounted  to  about  one-eighth  of  the  ingredients. 

Cross-examined  by  Mr.  Grove  : Was  not  an  experienced 
dyer.  In  the  experiment,  which  lusted  un  hour  anda-hulf, 
obtained  a reddish  violet  moss.  The  decomposition  wua 
shown  by  the  mats  turning  brown,  which  showed  that 
there  was  an  end  of  tho  profitable  change.  Did  not  know 
the  nature  of  the  decomposition.  When  acetate  of  potash 
was  used  there  was  a copious  evolution  of  ammonia,  but 
without  acetate  of  potash  little  or  no  ammonia  was  evolved. 
Iu  the  one  case  the  blue  obtained  is  not  puie,  in  the  other 
it  is.  In  following  precisely  the  instructions  of  the  patent 
there  is  a great  waste  of  aniline  and  red  aniline  dye,  and 
the  manufacture  would  not  be  profitable. 

Be-cxomined  by  Mr.  Bngshawe  : The  blue  with  acetate 
of  potash  was  obtained  without  washing  ; no  purification 
was  required.  All  the  material  was  converted.  Could  not 
say  whether  the  products  were  essentially  different  or  not. 

Dr.  Miller,  examined  by  Mr.  Jessel : Ilad  experimented 
with  Girard's  patent  of  1861.  Used  equal  weights  of 
arseniate  of  rosauiline  and  commercial  aniline,  and  heated 
the  mixture  to  1600  C.  (320°  F.)  for  six  hours.  Obtained 
a deep  violet  mass  with  a bronze  lustre.  Boiled  the  mass 
with  dilute  hydrochloric  acid,  and  afterwards  with  one  of 
hydrochloric  acid  to  ten  of  water.  Did  not  obtain  a blue. 
Boiled  afterwards  repeatedly  with  one  of  hydrochloric  acid 
to  twenty  of  water  until  the  liquor  was  colourless.  Dis- 
solved the  residue  in  methylated  spirit ; the  solution  wag 
purple.  The  best  results  obtained  by  Girard's  process 
w'as  not  a good  blue.  [Specimen  produced,  which  Mr. 
Grove  pronounced  to  be  a good  blue.]  Had  not  ilycd  with 
the  solution.  Showed  specimens  of  blue  produced  with 
acetic  acid ; these  were  much  superior.  By  Girard’s 
process  only  a small  proportion  of  blue  was  obtained.  I11 
the  acetic  acid  process  tho  whole  mass  was  converted. 
Had  made  experiments  under  directions  from  tho  de- 
fendant. Heated  half  an  ounce  of  arseniate  of  rosaniline, 
half  an  ounce  of  acetate  of  soda,  and  nu  ounce  and 
a-half  of  aniline  10320^  — 330°  F.  from  fifty-five  minutes  to 
an  hour  ami  a-quarter.  1 11  both  experiments  a blue  muss 
with  a coppery  lustre  was  obtained.  It  was  purified  by 
boiling  with  strong  hydrochloric  acid  ; and  a good  blue 
was  procured  at  once.  Tried  chloride  of  rosaniliuc  uttord- 
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ing  to  the  patent,  and  got  an  inferior  result.  Used 
various  proportions  of  hydrochloric  acid  to  obtain  the  best 
result.  Tried  nitrate  of  rosaniline ; it  answered  better 
than  the  chloride,  but  not  so  well  as  the  arseniate.  In  one 
experiment,  used  half  an  ounce  of  arseniate  of  rosaniline. 
An  ounce  and  a-half  of  aniline,  half  an  ounce  of  acetate  of 
soda,  and  four  grains  of  benzoic  acid.  Heated  to  310° — 
340°.  In  fifty-five  minutes  the  whole  mass  formed  a good 
blue  melt.  Treated  this  with  hydrochloric  acid,  and 
pressed,  and  so  obtained  a bronze  mass.  Boiled  this  with 
water,  and  washed  with  fresh  hydrochloric  acid,  until  the 
washings  were  colourless.  The  residue  gave  a beautiful 
bright  blue  dve.  In  another  experiment,  heated  the  same 
mixture  to  a lower  temperature,  but  for  a longer  time,  and 
did  not  obtain  so  good  a result,  although  the  dye  was 
good.  Had  made  an  experiment  with  one  of  acetic  acid, 
four  of  rosaniline  (the  pure  base),  and  twelve  of  aniline ; 
heated  them  to  350° — 370° ; and  in  seven  minutes  obtained 
a blue.  There  were  several  points  of  difference  between 
the  process  with  acctato  of  soda  and  benzoic  acid  and  the 
patented  process.  In  the  first  case,  the  melt  was  blue,  and 
not  violet ; the  blue  was  obtained  in  an  hour  or  less, 
instead  of  six  hours ; no  purification  with  strong  hydro- 
chloric acid  was  necessary.  The  organic  salts  of  rosani- 
line were  not  known  at  the  date  of  the  patent.  The  best 
known  salt  was  the  arseniate.  Never  saw  any  blue  pro- 
duced in  the  arsenic  acid  process  for  magenta.  Did  not 
know  that  arsenic  acid  with  excess  of  aniline  would  pro- 
duce blue. 

Cross-examined  by  Mr.  Grove : Obtained  the  best 
colour  with  acetate  of  soda  and  benzoic  acid.  That  colour 
did  not  seem  violet.  There  were  no  absolutely  pure  colours 
in  nature.  [Nothing  of  importance  was  elicited  in  the  re- 
mainder of  I)r.  Miller’s  cross-examination  ; but  it  may  be 
worth  mentioning  that  in  course  of  it  a question  arose  as 
to  what  degree  Centigrade  was  equal  to  320°  F.  Several 
chemists  in  court  volunteered  to  calculate  this,  and  the 
following  were  some  of  the  results  called  out:  — 1400  C., 
i4Sw  C.,  1430  C.,  160*  C.] 

Hugo  Levinstein,  examined  by  Mr.  Aston  : [In  order  to 
get  the  whole  of  the  evidence  into  this  volume,  wc  arc  com- 
pelled to  omit  all  but  that  part  of  the  defendant’s  evidence 
which  is  most  important  to  our  readers.]  Has  been  a 
maker  of  aniline  and  other  colours  for  some  years.  Is  not 
a scientific  chemist  ; employed  chemists.  Had  tried 
Girard’s  process  at  Milan,  but  never  succeeded  in  getting 
a good  colour  by  means  of  it.  In  his  own  process  uses 
the  base  rosaniline,  sometimes,  also,  hydrochloratc 
of  rosaniline.  In  both  cases  he  mixes  acetic  acid  in  the 
vessel.  Does  not  add  commercial  aniline,  but  uses  the 
waste  product  which  distils  over  in  making  magenta  red. 
This  waste  product  will  not  make  red  aniline  dye ; does 
not  give  a trace  of  red.  It  is  not  the  form  in  which  aniline 
is  sold.  Aniline  of  commerce  will  make  red  aniline  dye. 
Did  use  a small  proportion  of  benzoic  acid,  but  does  not 
now.  Uses  acetate  of  soda  and  glacial  acetic  acid  to  form 
the  melt.  The  proportion  of  glacial  acetic  acid  was  one 
fourth  the  weight  of  the  red  aniline  base.  Heated,  accord- 
ing to  the  proportion  of  acetate  of  soda,  from  half  an  hour 
to  an  hour.  Gets  in  this  way  a perfect  blue,  which  may 
be  purified  by  sulphuric  or  hydrochloric  acid.  Sells  it 
impure  in  England.  Does  not  use  hydrochloric  acid  in 
England.  Uses  sulphuric  acid  to  precipitate  the  colour, 
and  then  boils  with  more  glacial  acetic  acid  and  alcohol. 
One  ounce  of  the  acid  to  a pint  of  alcohol. 

We  omit  the  cross-examination  by  Mr.  Grove,  as  very 
little  of  it  bore  on  the  scientific  points  in  dispute,  to  which 
our  repoit  is  confined. 

Mr.  Bagshawe  summed  up  the  evidence  for  the  defend- 
ant, and  whs  replied  to  by  Mr.  Grove.  We  understood 
the  Vice-Chancellor  to  express  an  opinion  in  favour  of  the 
validity  of  Girard’s  patent ; but  he  reserved  hU  decision 
as  to  the  alleged  infringement. 


Hcleacs  in  tb*  Witness-Box.  — A writer  10 
Blackwood' 9 Magazine  makes  the  following  remarks  on  the 
examination  of  scientific  witnesses  in  courts  of  law  : — “The 
grandest  achievement  of  all  is  a poisoning  ease^some- 
thing  that  is  to  be  two- thirds  emotional  and  one- third 
scientific — where  the  interest  vacillates  between  the  most 
powerful  passions  and  the  pangs  of  arsenic ; and  the  lis- 
tener is  alternately  carried  from  the  domestic  hearth  to 
the  laboratory  and  back  again.  Now,  when  one  is  aware 
that  the  * learned  Serjeant  ’ knows  as  much  about  che- 
mistry as  a washerwoman  does  of  the  • wave  theory,’  the 
display  of  impromptu  learning  he  mokes  is  positively 
astounding.  Armed  with  an  hour’s  reading  of  Beck  and 
Orlilu,  the  great  man  comes  down  to  court  to  puzzle, 
bewilder,  and  very  often  to  confute  men  of  real  ability 
and  acquirement  ; to  hold  them  up  to  the  world  as  hope- 
lessly ignorant  of  all  that  they  had  devoted  their  lives  to 
master ; and  in  some  cases  to  exhibit  the  very  science  they 
profess  as  a mass  of  crude  disjointed  facts,  from  which  no 
inference  could  he  drawn,  or  a safe  conclusion  derived. 
. . . A pitiable  spe  ctacle  is  that  poor  man  of  science, 

pilloried  up  in  the  witness-box,  and  pelted  by  the  flippant 
ignorance  of  his  examiner  ! What  a contrast  between  the 
diffident  caution  of  true  knowledge,  and  the  hold  assurance, 
the  chuckling  confidence,  the  vainglorious  self-satisfac- 
tion, and  mock  triumphant  delight  of  his  questioner  ! 
Mark  the  practised  leer,  the  Old  Bailey  grin  with  which 
he  comments  on  something  that  science  still  regards  as 
uncertain  or  obscure,  and  hear  him  declare  to  the  jury 
that,  in  the  present  state  of  medical  knowledge,  there  is 
not  a man  in  court  might  not  be  indicted  for  having  handed 
the  salt  or  the  mustard  to  his  neighbour  ! M 

Detection  of  the  Adnlterwtlon  of  Arrowroot 
with  l*ofuto  or  Corn  Murcia. — According  to  J.  F. 
Albers  ( Aich . dc  Pftarm.),  this  is  effected  with  certainty  by 
means  of  their  behaviour  towards  hydrochloric  acid. 
When  one  part  arrowroot  is  shaken  with  three  parts  of  a 
mixture  of  two  parts  hydrochloric  acid  of  i*ia  sp.  gr.  and 
one  part  of  distilled  water,  at  ordinary  temperature?,  for 
about  three  minutes,  no  reaction  is  observable.  But  should 
corn  starch  be  subjected  to  this  treatment,  it  becomes 
changed  into  a gelatinous,  translucent,  and  finally  into 
a semi-fluid  moss.  Potato  starch  behaves  in  the  same 
way,  with  the  production  of  an  easily  recognised  and 
characteristic  smell.  If  a mixture  of  urrowroot  with  one 
or  more  of  these  substances  is  to  be  dealt  with,  the  arrow- 
root  is  to  be  separated  by  treating  the  whole  for  two  to 
three  hours  with  the  hydrochloric  acid,  by  which  the 
arrowroot  becomes  soluble,  and  may  be  filtered  from  the 
remaining  softish  mass,  which  when  washed,  dried  in  the 
air,  and  weighed,  shows  by  the  loss  in  weight  the  amount 
of  arrowroot  present. 
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